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 4.0-1

4 SYSTEMS ANALYSIS 

4.0  INTRODUCTION 

4.0.1  System Analysis Purpose 

The purpose of ESBWR system analysis is to document the systems modeled in the ESBWR 
PRA.  The systems correspond to the functional headings described in Chapter 3 plus any 
support systems needed to accomplish those functions.  Each of Subsections 4.1 through 4.19 
contains the following items: 

• Functional Description   

• Assumptions   

• System Description  

• Automatic and Manual Control  

• System Interfaces  

• System Testing 

• System Maintenance  

• Common Cause Failures    

• Fault Tree Analysis  

• Results of Fault Tree Analysis  

• PRA Insights  

The documentation of the system analysis is constructed to facilitate certification of the ESBWR 
design.  It describes the processes used for modeling and quantification.  It also includes the 
generic modeling assumptions.  It is constructed with consideration of future updates to the 
ESBWR PRA and for risk informed applications involving the ESBWR. 

Table 4.0-1 contains a list of the systems and the associated functions that are modeled in the 
ESBWR PRA. 

4.0.2  Fault Trees 

There is at least one fault tree file for each system function included in the PRA model.  If 
multiple trains can perform the function, then each train is modeled.  All of the logic for a 
particular system can be contained in a single fault tree file.  In fact, this is the preferred method 
for the ESBWR PRA. 

The fault trees are constructed using the gate and basic event naming conventions described in 
Section 4.0.4.  The fault tree database is stored in the CAFTA Database file format.   
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4.0.3  General Assumptions and Modeling Groundrules 

The following general assumptions are applied to all ESBWR PRA system model development: 

(1) The Revision 3 ESBWR PRA system models are based on the Revision 2 models.  All 
changes to system models to reflect the detailed designs documented in DCD Revision 5 
are evaluated in Section 22 with corresponding subsections (e.g., Section 4.1, 
“AUTOMATIC DEPRESSURIZATION SYSTEM - (B21)”, has its corresponding 
Subsection 22.4.1). 

(2) The PRA system models include the supporting systems assuming train separation when 
applicable (i.e., powered from their divisional AC, DC, and/or UPS power, and cooled 
from their divisional component cooling water train). 

(3) In order to be consistent with the methods that the component failure data are collected, the 
feeder breakers and local instrumentation and control devices are not modeled separately 
for a component (e.g., a pump or valve).   

(4) System or train failures due to flow diversion are not modeled if one of the following 
justifications exists: 

a. There are two or more normally closed valves on the postulated flow diversion 
paths.   

b. The smallest pipe diameter (or the orifice opening diameter if included in the 
design) on the postulated flow diversion path is less than one fourth of the pipe 
diameter of the main flow path. 

c. Loss of flow due to pipe breaks or open drain valves is not included in this 
analysis due to the low probability of occurrence compared to other modeled 
failures.   

d. Loss of flow through relief valves is not judged to be a significant flow diversion. 

(5) Vent lines, drain lines, instrument lines and test lines have not been included in the system 
model.  Because these lines are small in diameter, may have manual isolation valves and/or 
are rotated into service on a periodic basis that would identify mispositioning errors, they 
are not included in the system model. 

(6) For conservatism, a limited number of post-initiator operator actions are modeled with 
screening values.   

(7) For standby systems, trains, and components that are not normally aligned during normal 
plant operation, restoration errors are typically modeled.   

(8) The catastrophic pool failures for the passive systems are not modeled.  The postulated 
failures are not credible because these pools have a stainless steel liner with the 3-4 feet 
concrete walls.  The water levels in these pools are monitored during plant operation.  
Periodic inspections of these pools will also be performed during plant operation and 
refueling outages.  Therefore, any leakage should have been identified and fixed. 

(9) In previous revisions of system models, house events XHOSLOSP and XHOSLOPP were 
used for different quantification settings associated with the loss of offsite power.  These 
house events are not used as quantification flags but are kept in the system models.  In the 
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integration process of all system models, these house events are set to be equal to the gate 
INI-LOPP, which is defined in the AC Electric Power System.  Gate INI-LOPP is an OR 
gate of all loss of offsite power initiators and the consequential loss of offsite power after a 
plant trip.  

(10) System models follow the methodologies and guidelines described in Sections 5 and 6 for 
component failure rates, CCF groups, and operator actions.  Transfers among the system 
models are modeled as special events with a screen value of 1E-3.  Because the system 
models were developed first, Sections 2, 5 and 6 include the approved input data that are 
used in the model integration and quantification process, which is documented in Sections 
7 and 8.  During the model integration and quantification process, further verifications are 
performed to check the accuracy of all the model inputs.  Any discrepancies between the 
inputs used in the final quantification and the ones documented in other sections are 
documented in the quantification packages. 

4.0.4  System Model Naming Conventions 

4.0.4.1  Initiating Event Naming Convention 

Basic events that represent initiating events shall be formatted as follows: 

%AAAAAA 

Where AAAAA is a descriptive identifier of up to 31 characters. 

4.0.4.2  Basic Event Naming Convention 

Basic events that represent individual components shall be named as follows: 

XXX-YYY-ZZ-AAAAA 

Where the fields are defined as: 

XXX System ID  

YYY Component Type Code  

ZZ Failure Mode  

AAAAA Information to identify the specific component.  This should match the identifier 
on the system sketch, excluding the component code.  Use as many digits as 
necessary up to a total of 21 for this field.  The maximum number of characters 
for the basic event is 32. 

Common cause basic events use a similar convention, except that field AAAAA contains the 
combination of equipment in the CCF group.  For example, CCF of 3 of 6 GDCS valves F002A, 
F002B, and F002D would be: 

E50-SQV-CC_1_2_4 

Human error basic events also follow similar convention except the following changes: 

• For pre-initiating event human actions, field ZZ is designated as “RE.”  For example, the 
basic event for operator failure to restore RCCWS Train 1A pump would be: 
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P21-TRN-RE-PUMP1A. 

• For post-initiating event human actions, field YYY and ZZ are designated as “XHE’ and 
“FO.”  For example, the basic event for operator failure to align and actuate FAPCS in 
low pressure injection mode would be: 

G21-XHE-FO-LPCI 

• For some post-initiating event human actions that affect multiple systems, field XXX is 
designated as “XXX.”  For example, the basic event for operator failure to recognize the 
need of depressurization would be: 

 XXX-XHE-FO-DEPRESS 

Some systems and recoveries may be modeled as undeveloped events.  These are named using 
the same convention, with the following codes: 

XXX System ID.  

YYY Use the code “SYS.” 

ZZ  For an undeveloped system, use “FF”. 

  For a recovery action use “NR”. 

AAAAA For an undeveloped system, provide a short description of the system.   

4.0.4.3  System Top and Gate Naming Convention 

System fault tree gates should be named starting with the 3 character system designator, then a 
“-“, then a unique identifier.  This identifier can be descriptive. 

The naming of the system tops should follow one of the following two conventions: 

(1) AAA-XXXX 

where AAA is the system identifier, and XXXX is an abbreviation of the function (use more 
characters if necessary).  This applies to tops that are expected to be used by more than one 
system. 

(2) AAA-BBB-XXXXX-ZZZZ  

where AAA is the system identifier for the system providing the support, BBB is the identifier of 
the system needing the support, XXXXX is the component identifier needing the support, and 
ZZZZ is an abbreviation of the support function needed.  

Example:  

C63-B32-F005-OPEN (open signal provided by C63 to B32-F005). 
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Table 4.0-1  

Section Number and Fault Trees of Key ESBWR Systems 

Section # System ID System Name Functions Modeled 

4.1  B21 Nuclear Boiler System (NBS) Depressurization (SRV or DPV) 
Overpressure Protection 

4.2  B32 Isolation Condenser System 
(ICS) 

Reactor Heat Removal 
SRV Leakage 
DPV Leakage 

4.3  C12 Control Rod Drive System 
(CRD) 

RPV Injection at High Pressure 

4.4  C41 Standby Liquid Control (SLC) 
System 

Boron Injection 

C62 Nonsafety-Related DCIS 

C63 Safety-Related DCIS 

C71 Reactor Protection System 
(RPS) 

C72 Diverse Instrumentation and 
Control System 

4.5  

C74 Safety System Logic and 
Control (SSLC) 

Safety-related equipment 
actuation and control. 
Nonsafety-Related equipment 
actuation and control. 
Instrumentation (Sensors) 
Reactor Protection System 
Signals 
- SCRAM  
- Alternate Rod Insertion  
- Feedwater Runback  
- Manual Rod Insertion  
- ADS Inhibit  

4.6  E50 Gravity- Driven Cooling 
System (GDCS) 

RPV Injection at Low Pressure 

4.7  G21 Fuel and Auxiliary Pools 
Cooling System (FAPCS)  

Suppression Pool Cooling 
Low Pressure Coolant Injection 
Drywell Spray 
ICS Pool Makeup 
GDCS Pool Makeup 
 
 
 

4.8  G31 Reactor Water Cleanup / 
Shutdown Cooling 
(RWCU/SDC) System 

Shutdown Cooling 

N21  Condensate and Feedwater 
System (C&FS) 

4.9  

N71 Circulating Water System 
(CIRC) 

RPV Injection at High Pressure 
RPV Injection at Low Pressure 
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Table 4.0-1  

Section Number and Fault Trees of Key ESBWR Systems 

Section # System ID System Name Functions Modeled 

 P22 Turbine Component Cooling 
Water System (TCCWS) 

 

4.10 
 

P21 Reactor Component Cooling 
Water System (RCCWS) 

Removes heat from systems in 
the drywell and Reactor Building  

4.11  P41 Plant Service Water System 
(PSWS) 

Component Cooling 

P52 Instrument Air System (IAS)  4.12  

P51 Service Air System (SAS) 

Valve Motive Power 

4.13  P54 High Pressure Nitrogen 
Supply System (HPNSS) 

Valve Motive Power 

R10 Electrical Power Distribution 
System (EPDS)  

R11 Medium Voltage Distribution 
System (MVDS) 

R12 Low Voltage Distribution 
System (LVDS) 

4.14  

R21 Standby AC Power Supply 

AC Power 

4.15  R13 Uninterruptible AC Power 
Supply (UPS) 

AC Power 

4.16 U43 Fire Protection System RPV Injection at Low Pressure  
PCCS Pool Makeup 
IC Pool Make up 

4.17  R16 Direct Current Power Supply DC Power 

4.18  T10 Containment System  Containment Isolation 
Vapor Suppression 

4.19 T15 Passive Containment Cooling 
System (PCCS) 

Containment Atmosphere Cooling 
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4.1  AUTOMATIC DEPRESSURIZATION SYSTEM - (B21) 

4.1.1  Functional Description 

In response to emergency conditions, the Automatic Depressurization System (ADS) provides 
automatic, effectively permanent depressurization of the reactor under a timely blowdown 
schedule.  Once the depressurization is complete, passive re-supply of coolant to the reactor is 
provided by the Gravity Driven Cooling System (GDCS).  The ADS uses eight (8) 
depressurization valves (DPVs) together with ten (10) safety-relief valves (SRVs) to achieve 
reactor depressurization.  This function continues until the vessel pressure and temperature are 
nominally stabilized.  For the long term, the DPVs provide a flow path for the steam to the 
drywell and from there to the Passive Containment Cooling System (PCCS).  The SRVs 
involved in the ADS actuation are each piped separately to their respective quenchers located in 
the suppression pool to permit condensation of the discharged steam.  There are eight (8) safety 
valves (SVs) used to provide RCS Overpressure Protection (OP) for the postulated anticipated 
transient without scram (ATWS) event.  Overpressure protection is also required if the Isolation 
Condenser System (ICS) fails after reactor isolation. 

4.1.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) The SVs and SRVs will be significantly different enough in design and testing programs 
that they can be considered as separate CCF groups for OP. 

(2) The nitrogen accumulators on the SRVs are sufficient to provide one extended-duration 
cycle of their respective SRV.  This extended duration cycle of depressurization is 
sufficient to permit active low-pressure make-up in the event of a loss of the high-pressure 
nitrogen supply system (HPNSS). 

(3) The discharge line vacuum breakers are not modeled for two reasons.  One, the potential 
water hammer that results from the DW pipe re-flood after SRV actuation would not 
prevent the SRVs from successfully performing their depressurization function.  Also, the 
PRA assumes one actuation of the SRVs, so the model would not expose the discharge pipe 
to the potential for condensation-related pressure instabilities. 

4.1.3  System Description 

4.1.3.1  Hardware Configuration 

The automatic depressurization system is composed of ten SRVs and eight depressurization 
valves (DPVs), together with their related instrumentation and control logic.  The ten SRVs are 
distributed for each main steam line (3-2-2-3) and are spring-loaded and nitrogen operated.  The 
eight SVs are distributed evenly between the four main steam lines.  The SRVs have the 
capability of actuating in ADS mode or overpressure protection mode; the SVs, however, can 
only actuate in the overpressure protection mode. 

Each SRV has an individual discharge line routed to the suppression pool, ending with a 
submerged steam quencher.  This discharge line incorporates redundant vacuum breakers within 
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the drywell pipe run in order to limit re-flood of the line after SRV reclosure, which could result 
from condensation of residual steam after valve operation.    

Hardware failures considered for the SRVs include failure to open in manual actuation mode, fail 
to open in overpressure protection mode, and failure to re-seat after opening.  For ADS mode, 
the SRV boundary includes the four solenoids and associated failure modes.  For hardware 
failures associated with the DPVs, the initiators and booster are included in the valve boundary; 
for both SRVs and DPVs, the load driver configurations are included in the support systems (Q-
DCIS and DPS). 

The DPVs are straight through, squib-actuated, non-reclosing type valves, with a metal 
diaphragm (seal) that acts as a valve disk.  The diaphragm is sheared off by four initiators 
(squibs) that either individually or jointly are capable of actuating the booster and, subsequently, 
opening the valve.   

Figure 4.1-1 shows a simplified diagram of the system. 

4.1.3.2  System Operation 

Considerable margins exist between the SRV/SV spring setpoint pressures and the reactor 
operating pressure.  The Isolation Condenser System (ICS) is able to keep reactor pressure vessel 
(RPV) pressure below the SRV spring setpoint during transient events.  The automatic 
depressurization function is requested when the RPV water Level 1 is reached for a short time 
delay. 

Opening the SRVs and the DPVs performs the automatic depressurization function.   

In order to depressurize to a point where the GDCS is allowed to operate, one of the following 
minimal combinations of SRVs and/or DPVs must be successful: 

• 6 SRVs must open 

• 4 SRVs and 2 DPVs must open 

• 4 DPVs must open 

However, the PRA model currently only credits the last of these alternatives because long term 
cooling with the GDCS equalizing lines requires the successful operation of 4 DPVs. 

The SRV/SVs are also called into operation during an ATWS event to prevent over 
pressurization of the RPV and a possible subsequent break.  The success criterion for the 
pressure relief during ATWS is that nine of eighteen SRV/SVs must open in overpressure 
protection mode.  In addition, during this ATWS event, the automatic initiation of ADS (SRVs 
and DPVs) is inhibited, automatic or manually.  

4.1.3.3  Component Location 

The SRV/SVs and four DPVs are installed on the main steam lines.  The remaining four DPVs 
are on the short ICS stub pipes that extend from the RPV at approximately (slightly below) the 
elevation of the main steam lines.  All components and associated power and control cables are 
located in the DW, and as such are designed for operation in the post-LOCA DW environment.  
As a result, no special considerations are necessary to account for harsh operating conditions. 
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4.1.4  Automatic and Manual Control 

The driving concept of the ADS is the ability to actuate SRVs and DPVs even if two electrical or 
signal divisions are lost.  A list of all the related control room instrumentation and alarms is 
reported in Table 4.1-1. 

4.1.4.1  Automatic Actuation 

The ADS logic is automatically initiated when a low reactor water level signal (Level 1) is 
present.  If the RPV low water level signal is present concurrently with a high drywell pressure 
signal, both the main ADS timer and the high drywell pressure bypass timer are initiated.  If the 
RPV low water level signal is present without a concurrent high drywell pressure signal, only the 
ADS high drywell pressure bypass timer is initiated.  Upon the time-out of the ADS high drywell 
pressure bypass timer and concurrent with a RPV low water level signal, the main ADS timer is 
initiated, if not already initiated.  The main ADS timer continues to completion and times out 
only in the continued presence of an RPV low water level signal.  When the main ADS timer 
times out, the ADS function is initiated.  The depressurization rate is limited by time-delayed 
actuation of groups of SRVs and DPVs.  Group one is the first five SRVs, group two is the 
second five SRVs, group three is three DPVs, groups four and five are 2 DPVs each, and group 
six is the one remaining DPV.  The timer-controlled depressurization rate is used to prevent 
reactor coolant inventory level swells in amounts sufficient to produce liquid carry-over along 
with steam in the blowdown exhaust flow. 

4.1.4.2  Manual Actuation 

The ten (10) SRVs also have the capability of being opened manually from the control room.  
Manual actuation can be done either by actuating individual valves or by manually initiating 
ADS as a system.  The operator can open an SRV through a pushbutton switch; valves remain 
open for as long as the pushbutton switch is depressed.  With this feature, the operator is able to 
control normal isolation transients even if, according to the design, no need should arise for such 
an operation. 

The operator can also manually initiate the ADS function from the main control room; this 
function is not modeled in the PRA. 

4.1.4.3  Safety Actuation 

All 10 SRVs and 8 SVs open in the overpressure protection mode (that is, actuated on high RPV 
pressure) when reactor pressure reaches the spring setpoint value. 

4.1.5  System Interfaces 

The ADS shares all of the components related to the actuating signals with other safety-related 
systems.  These include RPV water level (Level 1) and ATWS inhibit signals.  ADS shares four 
level sensors with the systems actuated on a Level 2 signal.  

The SRVs need pressurized nitrogen supply to open and to remain open.  This is achieved 
through accumulators connected to the high pressure nitrogen supply system (HPNSS).  The 
nitrogen supply in the accumulators is adequate to keep the SRVs open for sufficient time 
intervals to depressurize even if HPNSS supply is not available.  The long-term nitrogen supply 
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for the SRVs is bottled nitrogen in the HPNSS.  Table 4.1-2a summarizes dependencies on the 
support systems by division.  Table 4.1-2b lists the transfer gates to the ADS support systems. 

4.1.6  System Testing 

Testing of SRVs is possible during plant operation.  It is assumed that SRV tests are scheduled at 
18-months intervals on a staggered tests basis.  The SRV/SV safety function setpoints are 
verified at 24-months intervals for half of the eighteen valves.  Each DPV contains four initiators 
and one booster.  During plant operation, the integrity of the electrical circuits of the initiators is 
continuously monitored by a low current flowing through the wires.   

4.1.7  System Maintenance 

All of the main components are within the drywell, therefore no maintenance is planned during 
plant operation.  Maintenance work on SRV/SVs is anticipated during alternate refueling 
outages, or every four years.  During refueling, a small sample of squib valve booster and 
initiators are replaced and test fired; also, an inspection is expected to verify the integrity of the 
mechanical parts of the DPVs. 

4.1.8  Common Cause Failures 

A high degree of redundancy is incorporated in the system design.  For that reason, common 
cause failures (CCFs) turn out to be a potential contributor to system unavailability.  The CCFs 
that have been identified in the system are listed in Table 4.1-4.  

4.1.9  Fault Tree Analysis 

The ADS fault tree has been evaluated to determine the system unavailability and to identify the 
components that contribute significantly to system unavailability.  

4.1.9.1  Top Event Definitions 

• Gate MA-TOP10 represents the failure of 10/18 SRVs to open in overpressure protection 
during ATWS.   

• Gate MS-TOP18 represents the failure of all 18/18 SRVs to open in overpressure 
protection during a general transient.  

• Gate PA-TOPCLOSE represents the failure of exactly one SRV to re-seat during ATWS.  

• Gate PB-TOPCLOSE represents the failure of two or more SRVs to re-seat during 
ATWS.   

• Gate PS-TOPIORV represents the failure of exactly one SRV to re-seat during a general 
transient.   

• Gate PS-TOPLSLOCA represents the failure of two or more SRVs to re-seat during a 
general transient.  

• Gate XD-TOPDPV represents the failure of 5/8 DPVs to open automatically for ADS.   

• Gate XM-TOPXMAN represents the failure of 6/10 ADS SRVs to open manually for 
depressurization.   
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The top events list defined for the system is given in Table 4.1-6. 

4.1.9.2  Fault Tree Description 

The fault trees are shown in Figure 4.1-2.  

4.1.9.3  Human Interaction 

There are two operator actions modeled for manual depressurization with the ADS SRVs.  The 
event XXX-XHE-FO-DEPRESS represents operator failure to recognize the need for 
depressurization.  Additionally, the event B21-XHE-FO-6OPEN represents operator failure to 
open at least six of ten SRVs.  No other manual actions, such as manual recovery of automatic 
ADS actuation, are credited in the system model.  Human error events are summarized in Table 
4.1-5. 

4.1.9.4  Special Events 

There are two special events in the ADS PRA model; both of them are conditional probabilities 
involving failure to re-seat of SRVs after the valves open in overpressure protection. 

PB-TOPCLOSE is a conditional probability that, during ATWS, a total of two or more SRVs fail 
to re-seat given that one SRV is already stuck open.  That is, that one or more additional SRVs 
stick open after exactly one SRV has already stuck open. 

PS-TOPLSLOCA is a conditional probability that, during a general transient, a total of two or 
more SRVs fail to reseat given that one SRV is already stuck open.  That is, that one or more 
additional SRVs stick open after exactly one SRV has already stuck open. 

4.1.10  Results of Fault Tree Analysis 

The definition of each basic event is reported in Table 4.1-7. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The importance measurements obtained from core damage frequency equations allow 
identification of the most relevant basic events and system component failures in an integrated 
context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.1.11  PRA Insights 

The ADS features extensive redundancy in both the SRV and DPV sub-systems, which leads to 
system cutsets that are dominated by common cause events.  The exception is manual 
depressurization with the SRVs, which is led by the two human error events. 

There is one key insight or assumption associated with the B21 PRA system analysis: 

(1) The nitrogen accumulators are assumed to support component (SRV) function coincident 
with a loss of HPNSS.   
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Table 4.1-1  

ADS - Control Room Instrumentation and Alarms 

Controls 
Manual actuation of individual SRVs 

Displays 
Reactor vessel pressure  
Reactor vessel water level 
Main steam line pressure 
Main condenser vacuum 
Main steam line flow  
Main steam line radiation (from PRMS) 
SRV position 
MSIV position 
DPV position 
Main steam line drain valve position 
Position of feedwater motor operated valves within Reactor Building 
Feedwater outboard isolation check valve position 
Position of feedwater maintenance manual isolation valve 
RPV head seal leak detection 
Main steam line drain temperature 

Alarms 
RPV head closure seal leakage 
Low reactor water level (L1, L2 and L3) 
High reactor water level (L8) 
High reactor water level (L9) 
High SRV discharge line temperature 
SRV – Open 
MSIV – Closure 
DPV – Open 
ADS Inhibited/Auto Out of Service 
ADS Logic Initiated 
Valve travel failure (all feedwater motor-operated valves) 
Loss of continuity in SRV actuation circuits 
Loss of continuity in DPV firing circuits 
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Table 4.1-2a  

ADS - System Dependencies 

Component Type Air Supply Powered Control Signal 
F004A DPV - C63 (Div 1, 2, 

3) 
F004B DPV - C63 (Div 1, 2, 

4) 
F004C DPV - C63 (Div 1, 2, 

3) 
F004D DPV - C63 (Div 1, 2, 

4) 
F004E DPV - C63 (Div 1, 2, 

3) 
F004F DPV - C63 (Div 1, 2, 

4) 
F004G DPV - C63 (Div 1, 2, 

3) 
F004H DPV - C63 (Div 1, 2, 

4) 

C72 (DPS) 

F006A ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
3) 

F006B ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
4) 

F006C ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
3) 

F006D ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
4) 

F006E ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
3) 

F006F ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
4) 

F006G ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
3) 

F006H ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
4) 

F006J ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
3) 

F006K ADS SRV P54 
(HPNSS) 

C63 (Div 1, 2, 
4) 

C72 (DPS) 

 



NEDO-33201 Rev 3 

 4.1-8

 
Table 4.1-2b  

ADS - Transfers 

Transfer Description 

C63-B21-F004A-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004A-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004A-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004B-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004B-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004B-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004C-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004C-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004C-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004D-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004D-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004D-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004E-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004E-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004E-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004F-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004F-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004F-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004G-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004G-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004G-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004H-A Q-DCIS DIV. A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004H-B Q-DCIS DIV. B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F004H-C Q-DCIS DIV. C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006A-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006A-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006A-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006B-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006B-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006B-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006C-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006C-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 
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Table 4.1-2b  

ADS - Transfers 

Transfer Description 

C63-B21-F006C-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006D-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006D-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006D-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006E-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006E-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006E-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006F-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006F-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006F-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006G-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006G-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006G-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006H-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006H-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006H-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006J-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006J-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006J-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006K-A Q-DCIS DIVISION A (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006K-B Q-DCIS DIVISION B (1 OF 4) TRANSMISSION FAILURE 

C63-B21-F006K-C Q-DCIS DIVISION C (1 OF 4) TRANSMISSION FAILURE 

C72-B21-F004A-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004B-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004C-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004D-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004E-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004F-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004G-DPS DPS TRANSMISSION FAILURE 

C72-B21-F004H-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006A-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006B-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006C-DPS DPS TRANSMISSION FAILURE 
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Table 4.1-2b  

ADS - Transfers 

Transfer Description 

C72-B21-F006D-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006E-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006F-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006G-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006H-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006J-DPS DPS TRANSMISSION FAILURE 

C72-B21-F006K-DPS DPS TRANSMISSION FAILURE 

P54-B21-HIGHPN2LOSS LOSS OF HIGH PRESSURE NITROGEN SUPPLY 
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Table 4.1-3  

ADS – Component Test and Maintenance 

Component Type Expected Test Interval 
SRV and DPV actuation circuit 
continuity test 

SRV / DPV Continuous, does not affect function 

SRVs safety function setpoints SRV 24-month intervals for half of the SRVs 
SRV tests SRV 18-month intervals on a staggered tests basis 
Signal chain DPV Quarterly 
Actuating logic devices DPV Monthly 
Initiators and boosters DPV 24-months 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B 

B21-SQV-CC_1_2_3 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004C 

B21-SQV-CC_1_2_4 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004D 

B21-SQV-CC_1_2_5 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004E 

B21-SQV-CC_1_2_6 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004F 

B21-SQV-CC_1_2_7 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004G 

B21-SQV-CC_1_2_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004B & B21-SQV-CC-F004H 

B21-SQV-CC_1_3 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C 

B21-SQV-CC_1_3_4 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C & B21-SQV-CC-F004D 

B21-SQV-CC_1_3_5 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C & B21-SQV-CC-F004E 

B21-SQV-CC_1_3_6 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C & B21-SQV-CC-F004F 

B21-SQV-CC_1_3_7 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C & B21-SQV-CC-F004G 

B21-SQV-CC_1_3_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004C & B21-SQV-CC-F004H 

B21-SQV-CC_1_4 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004D 

B21-SQV-CC_1_4_5 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004D & B21-SQV-CC-F004E 

B21-SQV-CC_1_4_6 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004D & B21-SQV-CC-F004F 

B21-SQV-CC_1_4_7 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004D & B21-SQV-CC-F004G 

B21-SQV-CC_1_4_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004D & B21-SQV-CC-F004H 

B21-SQV-CC_1_5 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004E 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SQV-CC_1_5_6 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004E & B21-SQV-CC-F004F 

B21-SQV-CC_1_5_7 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004E & B21-SQV-CC-F004G 

B21-SQV-CC_1_5_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004E & B21-SQV-CC-F004H 

B21-SQV-CC_1_6 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004F 

B21-SQV-CC_1_6_7 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004F & B21-SQV-CC-F004G 

B21-SQV-CC_1_6_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004F & B21-SQV-CC-F004H 

B21-SQV-CC_1_7 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004G 

B21-SQV-CC_1_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004A & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 

B21-SQV-CC_1_8 2.38E-05 CCF of two components: B21-SQV-CC-F004A & B21-SQV-
CC-F004H 

B21-SQV-CC_2_3 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C 

B21-SQV-CC_2_3_4 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C & B21-SQV-CC-F004D 

B21-SQV-CC_2_3_5 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C & B21-SQV-CC-F004E 

B21-SQV-CC_2_3_6 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C & B21-SQV-CC-F004F 

B21-SQV-CC_2_3_7 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C & B21-SQV-CC-F004G 

B21-SQV-CC_2_3_8 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004C & B21-SQV-CC-F004H 

B21-SQV-CC_2_4 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004D 

B21-SQV-CC_2_4_5 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004D & B21-SQV-CC-F004E 

B21-SQV-CC_2_4_6 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004D & B21-SQV-CC-F004F 

B21-SQV-CC_2_4_7 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004D & B21-SQV-CC-F004G 

B21-SQV-CC_2_4_8 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004D & B21-SQV-CC-F004H 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SQV-CC_2_5 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004E 

B21-SQV-CC_2_5_6 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004E & B21-SQV-CC-F004F 

B21-SQV-CC_2_5_7 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004E & B21-SQV-CC-F004G 

B21-SQV-CC_2_5_8 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004E & B21-SQV-CC-F004H 

B21-SQV-CC_2_6 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004F 

B21-SQV-CC_2_6_7 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004F & B21-SQV-CC-F004G 

B21-SQV-CC_2_6_8 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004F & B21-SQV-CC-F004H 

B21-SQV-CC_2_7 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004G 

B21-SQV-CC_2_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004B & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 

B21-SQV-CC_2_8 2.38E-05 CCF of two components: B21-SQV-CC-F004B & B21-SQV-
CC-F004H 

B21-SQV-CC_3_4 2.38E-05 CCF of two components: B21-SQV-CC-F004C & B21-SQV-
CC-F004D 

B21-SQV-CC_3_4_5 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004D & B21-SQV-CC-F004E 

B21-SQV-CC_3_4_6 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004D & B21-SQV-CC-F004F 

B21-SQV-CC_3_4_7 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004D & B21-SQV-CC-F004G 

B21-SQV-CC_3_4_8 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004D & B21-SQV-CC-F004H 

B21-SQV-CC_3_5 2.38E-05 CCF of two components: B21-SQV-CC-F004C & B21-SQV-
CC-F004E 

B21-SQV-CC_3_5_6 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004E & B21-SQV-CC-F004F 

B21-SQV-CC_3_5_7 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004E & B21-SQV-CC-F004G 

B21-SQV-CC_3_5_8 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004E & B21-SQV-CC-F004H 

B21-SQV-CC_3_6 2.38E-05 CCF of two components: B21-SQV-CC-F004C & B21-SQV-
CC-F004F 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SQV-CC_3_6_7 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004F & B21-SQV-CC-F004G 

B21-SQV-CC_3_6_8 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004F & B21-SQV-CC-F004H 

B21-SQV-CC_3_7 2.38E-05 CCF of two components: B21-SQV-CC-F004C & B21-SQV-
CC-F004G 

B21-SQV-CC_3_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004C & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 

B21-SQV-CC_3_8 2.38E-05 CCF of two components: B21-SQV-CC-F004C & B21-SQV-
CC-F004H 

B21-SQV-CC_4_5 2.38E-05 CCF of two components: B21-SQV-CC-F004D & B21-SQV-
CC-F004E 

B21-SQV-CC_4_5_6 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004E & B21-SQV-CC-F004F 

B21-SQV-CC_4_5_7 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004E & B21-SQV-CC-F004G 

B21-SQV-CC_4_5_8 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004E & B21-SQV-CC-F004H 

B21-SQV-CC_4_6 2.38E-05 CCF of two components: B21-SQV-CC-F004D & B21-SQV-
CC-F004F 

B21-SQV-CC_4_6_7 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004F & B21-SQV-CC-F004G 

B21-SQV-CC_4_6_8 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004F & B21-SQV-CC-F004H 

B21-SQV-CC_4_7 2.38E-05 CCF of two components: B21-SQV-CC-F004D & B21-SQV-
CC-F004G 

B21-SQV-CC_4_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004D & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 

B21-SQV-CC_4_8 2.38E-05 CCF of two components: B21-SQV-CC-F004D & B21-SQV-
CC-F004H 

B21-SQV-CC_5_6 2.38E-05 CCF of two components: B21-SQV-CC-F004E & B21-SQV-
CC-F004F 

B21-SQV-CC_5_6_7 7.60E-06 CCF of three components: B21-SQV-CC-F004E & B21-SQV-
CC-F004F & B21-SQV-CC-F004G 

B21-SQV-CC_5_6_8 7.60E-06 CCF of three components: B21-SQV-CC-F004E & B21-SQV-
CC-F004F & B21-SQV-CC-F004H 

B21-SQV-CC_5_7 2.38E-05 CCF of two components: B21-SQV-CC-F004E & B21-SQV-
CC-F004G 

B21-SQV-CC_5_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004E & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SQV-CC_5_8 2.38E-05 CCF of two components: B21-SQV-CC-F004E & B21-SQV-
CC-F004H 

B21-SQV-CC_6_7 2.38E-05 CCF of two components: B21-SQV-CC-F004F & B21-SQV-
CC-F004G 

B21-SQV-CC_6_7_8 7.60E-06 CCF of three components: B21-SQV-CC-F004F & B21-SQV-
CC-F004G & B21-SQV-CC-F004H 

B21-SQV-CC_6_8 2.38E-05 CCF of two components: B21-SQV-CC-F004F & B21-SQV-
CC-F004H 

B21-SQV-CC_7_8 2.38E-05 CCF of two components: B21-SQV-CC-F004G & B21-SQV-
CC-F004H 

B21-SQV-CC_ALL 7.00E-06 CCF of all components in group 'B21-SQV-CC' 

B21-SRV-CC_1_10 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006K 

B21-SRV-CC_1_2 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B 

B21-SRV-CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006K 

B21-SRV-CC_1_2_3 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006C 

B21-SRV-CC_1_2_4 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006D 

B21-SRV-CC_1_2_5 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006E 

B21-SRV-CC_1_2_6 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006F 

B21-SRV-CC_1_2_7 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006G 

B21-SRV-CC_1_2_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006H 

B21-SRV-CC_1_2_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006B & B21-SRV-CC-F006J 

B21-SRV-CC_1_3 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C 

B21-SRV-CC_1_3_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006K 

B21-SRV-CC_1_3_4 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006D 

B21-SRV-CC_1_3_5 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006E 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_1_3_6 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006F 

B21-SRV-CC_1_3_7 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006G 

B21-SRV-CC_1_3_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006H 

B21-SRV-CC_1_3_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006C & B21-SRV-CC-F006J 

B21-SRV-CC_1_4 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D 

B21-SRV-CC_1_4_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006K 

B21-SRV-CC_1_4_5 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006E 

B21-SRV-CC_1_4_6 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006F 

B21-SRV-CC_1_4_7 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006G 

B21-SRV-CC_1_4_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006H 

B21-SRV-CC_1_4_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006D & B21-SRV-CC-F006J 

B21-SRV-CC_1_5 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E 

B21-SRV-CC_1_5_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E & B21-SRV-CC-F006K 

B21-SRV-CC_1_5_6 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E & B21-SRV-CC-F006F 

B21-SRV-CC_1_5_7 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E & B21-SRV-CC-F006G 

B21-SRV-CC_1_5_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E & B21-SRV-CC-F006H 

B21-SRV-CC_1_5_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006E & B21-SRV-CC-F006J 

B21-SRV-CC_1_6 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006F 

B21-SRV-CC_1_6_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006F & B21-SRV-CC-F006K 

B21-SRV-CC_1_6_7 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006F & B21-SRV-CC-F006G 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_1_6_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006F & B21-SRV-CC-F006H 

B21-SRV-CC_1_6_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006F & B21-SRV-CC-F006J 

B21-SRV-CC_1_7 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006G 

B21-SRV-CC_1_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 

B21-SRV-CC_1_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_1_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_1_8 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006H 

B21-SRV-CC_1_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_1_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_1_9 3.66E-05 CCF of two components: B21-SRV-CC-F006A & B21-SRV-
CC-F006J 

B21-SRV-CC_1_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_2_10 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006K 

B21-SRV-CC_2_3 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C 

B21-SRV-CC_2_3_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006K 

B21-SRV-CC_2_3_4 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006D 

B21-SRV-CC_2_3_5 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006E 

B21-SRV-CC_2_3_6 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006F 

B21-SRV-CC_2_3_7 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006G 

B21-SRV-CC_2_3_8 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006H 

B21-SRV-CC_2_3_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006C & B21-SRV-CC-F006J 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_2_4 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D 

B21-SRV-CC_2_4_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006K 

B21-SRV-CC_2_4_5 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006E 

B21-SRV-CC_2_4_6 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006F 

B21-SRV-CC_2_4_7 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006G 

B21-SRV-CC_2_4_8 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006H 

B21-SRV-CC_2_4_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006D & B21-SRV-CC-F006J 

B21-SRV-CC_2_5 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E 

B21-SRV-CC_2_5_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E & B21-SRV-CC-F006K 

B21-SRV-CC_2_5_6 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E & B21-SRV-CC-F006F 

B21-SRV-CC_2_5_7 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E & B21-SRV-CC-F006G 

B21-SRV-CC_2_5_8 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E & B21-SRV-CC-F006H 

B21-SRV-CC_2_5_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006E & B21-SRV-CC-F006J 

B21-SRV-CC_2_6 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006F 

B21-SRV-CC_2_6_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006F & B21-SRV-CC-F006K 

B21-SRV-CC_2_6_7 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006F & B21-SRV-CC-F006G 

B21-SRV-CC_2_6_8 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006F & B21-SRV-CC-F006H 

B21-SRV-CC_2_6_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006F & B21-SRV-CC-F006J 

B21-SRV-CC_2_7 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006G 

B21-SRV-CC_2_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_2_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_2_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_2_8 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006H 

B21-SRV-CC_2_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_2_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_2_9 3.66E-05 CCF of two components: B21-SRV-CC-F006B & B21-SRV-
CC-F006J 

B21-SRV-CC_2_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006B & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_3_10 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006K 

B21-SRV-CC_3_4 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D 

B21-SRV-CC_3_4_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006K 

B21-SRV-CC_3_4_5 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006E 

B21-SRV-CC_3_4_6 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006F 

B21-SRV-CC_3_4_7 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006G 

B21-SRV-CC_3_4_8 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006H 

B21-SRV-CC_3_4_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006D & B21-SRV-CC-F006J 

B21-SRV-CC_3_5 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E 

B21-SRV-CC_3_5_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E & B21-SRV-CC-F006K 

B21-SRV-CC_3_5_6 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E & B21-SRV-CC-F006F 

B21-SRV-CC_3_5_7 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E & B21-SRV-CC-F006G 

B21-SRV-CC_3_5_8 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E & B21-SRV-CC-F006H 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_3_5_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006E & B21-SRV-CC-F006J 

B21-SRV-CC_3_6 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006F 

B21-SRV-CC_3_6_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006F & B21-SRV-CC-F006K 

B21-SRV-CC_3_6_7 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006F & B21-SRV-CC-F006G 

B21-SRV-CC_3_6_8 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006F & B21-SRV-CC-F006H 

B21-SRV-CC_3_6_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006F & B21-SRV-CC-F006J 

B21-SRV-CC_3_7 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006G 

B21-SRV-CC_3_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 

B21-SRV-CC_3_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_3_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_3_8 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006H 

B21-SRV-CC_3_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_3_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_3_9 3.66E-05 CCF of two components: B21-SRV-CC-F006C & B21-SRV-
CC-F006J 

B21-SRV-CC_3_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006C & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_4_10 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006K 

B21-SRV-CC_4_5 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E 

B21-SRV-CC_4_5_10 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E & B21-SRV-CC-F006K 

B21-SRV-CC_4_5_6 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E & B21-SRV-CC-F006F 

B21-SRV-CC_4_5_7 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E & B21-SRV-CC-F006G 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_4_5_8 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E & B21-SRV-CC-F006H 

B21-SRV-CC_4_5_9 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006E & B21-SRV-CC-F006J 

B21-SRV-CC_4_6 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006F 

B21-SRV-CC_4_6_10 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006F & B21-SRV-CC-F006K 

B21-SRV-CC_4_6_7 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006F & B21-SRV-CC-F006G 

B21-SRV-CC_4_6_8 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006F & B21-SRV-CC-F006H 

B21-SRV-CC_4_6_9 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006F & B21-SRV-CC-F006J 

B21-SRV-CC_4_7 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006G 

B21-SRV-CC_4_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 

B21-SRV-CC_4_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_4_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_4_8 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006H 

B21-SRV-CC_4_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_4_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_4_9 3.66E-05 CCF of two components: B21-SRV-CC-F006D & B21-SRV-
CC-F006J 

B21-SRV-CC_4_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006D & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_5_10 3.66E-05 CCF of two components: B21-SRV-CC-F006E & B21-SRV-
CC-F006K 

B21-SRV-CC_5_6 3.66E-05 CCF of two components: B21-SRV-CC-F006E & B21-SRV-
CC-F006F 

B21-SRV-CC_5_6_10 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006F & B21-SRV-CC-F006K 

B21-SRV-CC_5_6_7 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006F & B21-SRV-CC-F006G 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-CC_5_6_8 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006F & B21-SRV-CC-F006H 

B21-SRV-CC_5_6_9 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006F & B21-SRV-CC-F006J 

B21-SRV-CC_5_7 3.66E-05 CCF of two components: B21-SRV-CC-F006E & B21-SRV-
CC-F006G 

B21-SRV-CC_5_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 

B21-SRV-CC_5_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_5_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_5_8 3.66E-05 CCF of two components: B21-SRV-CC-F006E & B21-SRV-
CC-F006H 

B21-SRV-CC_5_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_5_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_5_9 3.66E-05 CCF of two components: B21-SRV-CC-F006E & B21-SRV-
CC-F006J 

B21-SRV-CC_5_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006E & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_6_10 3.66E-05 CCF of two components: B21-SRV-CC-F006F & B21-SRV-
CC-F006K 

B21-SRV-CC_6_7 3.66E-05 CCF of two components: B21-SRV-CC-F006F & B21-SRV-
CC-F006G 

B21-SRV-CC_6_7_10 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006G & B21-SRV-CC-F006K 

B21-SRV-CC_6_7_8 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006G & B21-SRV-CC-F006H 

B21-SRV-CC_6_7_9 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006G & B21-SRV-CC-F006J 

B21-SRV-CC_6_8 3.66E-05 CCF of two components: B21-SRV-CC-F006F & B21-SRV-
CC-F006H 

B21-SRV-CC_6_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_6_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_6_9 3.66E-05 CCF of two components: B21-SRV-CC-F006F & B21-SRV-
CC-F006J 
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B21-SRV-CC_6_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006F & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_7_10 3.66E-05 CCF of two components: B21-SRV-CC-F006G & B21-SRV-
CC-F006K 

B21-SRV-CC_7_8 3.66E-05 CCF of two components: B21-SRV-CC-F006G & B21-SRV-
CC-F006H 

B21-SRV-CC_7_8_10 1.44E-05 CCF of three components: B21-SRV-CC-F006G & B21-SRV-
CC-F006H & B21-SRV-CC-F006K 

B21-SRV-CC_7_8_9 1.44E-05 CCF of three components: B21-SRV-CC-F006G & B21-SRV-
CC-F006H & B21-SRV-CC-F006J 

B21-SRV-CC_7_9 3.66E-05 CCF of two components: B21-SRV-CC-F006G & B21-SRV-
CC-F006J 

B21-SRV-CC_7_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006G & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_8_10 3.66E-05 CCF of two components: B21-SRV-CC-F006H & B21-SRV-
CC-F006K 

B21-SRV-CC_8_9 3.66E-05 CCF of two components: B21-SRV-CC-F006H & B21-SRV-
CC-F006J 

B21-SRV-CC_8_9_10 1.44E-05 CCF of three components: B21-SRV-CC-F006H & B21-SRV-
CC-F006J & B21-SRV-CC-F006K 

B21-SRV-CC_9_10 3.66E-05 CCF of two components: B21-SRV-CC-F006J & B21-SRV-
CC-F006K 

B21-SRV-CC_ALL 5.85E-04 CCF of all components in group 'B21-SRV-CC' 

B21-SRV-RO-F003_1_2 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003B 

B21-SRV-RO-
F003_1_2_3 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003C 

B21-SRV-RO-
F003_1_2_4 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003D 

B21-SRV-RO-
F003_1_2_5 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_1_2_6 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_1_2_7 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_1_2_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003B & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_3 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003C 
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B21-SRV-RO-
F003_1_3_4 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003C & B21-SRV-RO-F003D 

B21-SRV-RO-
F003_1_3_5 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003C & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_1_3_6 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003C & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_1_3_7 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003C & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_1_3_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003C & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_4 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003D 

B21-SRV-RO-
F003_1_4_5 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003D & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_1_4_6 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003D & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_1_4_7 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003D & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_1_4_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003D & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_5 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003E 

B21-SRV-RO-
F003_1_5_6 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003E & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_1_5_7 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003E & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_1_5_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003E & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_6 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003F 

B21-SRV-RO-
F003_1_6_7 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003F & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_1_6_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003F & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_7 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_1_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003A & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 

B21-SRV-RO-F003_1_8 7.52E-08 CCF of two components: B21-SRV-RO-F003A & B21-SRV-
RO-F003H 
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ADS - Common Cause Failures 
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B21-SRV-RO-F003_2_3 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003C 

B21-SRV-RO-
F003_2_3_4 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003C & B21-SRV-RO-F003D 

B21-SRV-RO-
F003_2_3_5 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003C & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_2_3_6 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003C & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_2_3_7 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003C & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_2_3_8 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003C & B21-SRV-RO-F003H 

B21-SRV-RO-F003_2_4 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003D 

B21-SRV-RO-
F003_2_4_5 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003D & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_2_4_6 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003D & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_2_4_7 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003D & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_2_4_8 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003D & B21-SRV-RO-F003H 

B21-SRV-RO-F003_2_5 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003E 

B21-SRV-RO-
F003_2_5_6 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003E & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_2_5_7 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003E & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_2_5_8 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003E & B21-SRV-RO-F003H 

B21-SRV-RO-F003_2_6 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003F 

B21-SRV-RO-
F003_2_6_7 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003F & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_2_6_8 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003F & B21-SRV-RO-F003H 

B21-SRV-RO-F003_2_7 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_2_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003B & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 
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B21-SRV-RO-F003_2_8 7.52E-08 CCF of two components: B21-SRV-RO-F003B & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_3_4 7.52E-08 CCF of two components: B21-SRV-RO-F003C & B21-SRV-
RO-F003D 

B21-SRV-RO-
F003_3_4_5 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003D & B21-SRV-RO-F003E 

B21-SRV-RO-
F003_3_4_6 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003D & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_3_4_7 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003D & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_3_4_8 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003D & B21-SRV-RO-F003H 

B21-SRV-RO-F003_3_5 7.52E-08 CCF of two components: B21-SRV-RO-F003C & B21-SRV-
RO-F003E 

B21-SRV-RO-
F003_3_5_6 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003E & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_3_5_7 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003E & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_3_5_8 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003E & B21-SRV-RO-F003H 

B21-SRV-RO-F003_3_6 7.52E-08 CCF of two components: B21-SRV-RO-F003C & B21-SRV-
RO-F003F 

B21-SRV-RO-
F003_3_6_7 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003F & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_3_6_8 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003F & B21-SRV-RO-F003H 

B21-SRV-RO-F003_3_7 7.52E-08 CCF of two components: B21-SRV-RO-F003C & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_3_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003C & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 

B21-SRV-RO-F003_3_8 7.52E-08 CCF of two components: B21-SRV-RO-F003C & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_4_5 7.52E-08 CCF of two components: B21-SRV-RO-F003D & B21-SRV-
RO-F003E 

B21-SRV-RO-
F003_4_5_6 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003E & B21-SRV-RO-F003F 

B21-SRV-RO-
F003_4_5_7 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003E & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_4_5_8 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003E & B21-SRV-RO-F003H 
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B21-SRV-RO-F003_4_6 7.52E-08 CCF of two components: B21-SRV-RO-F003D & B21-SRV-
RO-F003F 

B21-SRV-RO-
F003_4_6_7 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003F & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_4_6_8 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003F & B21-SRV-RO-F003H 

B21-SRV-RO-F003_4_7 7.52E-08 CCF of two components: B21-SRV-RO-F003D & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_4_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003D & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 

B21-SRV-RO-F003_4_8 7.52E-08 CCF of two components: B21-SRV-RO-F003D & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_5_6 7.52E-08 CCF of two components: B21-SRV-RO-F003E & B21-SRV-
RO-F003F 

B21-SRV-RO-
F003_5_6_7 2.51E-09 CCF of three components: B21-SRV-RO-F003E & B21-SRV-

RO-F003F & B21-SRV-RO-F003G 

B21-SRV-RO-
F003_5_6_8 2.51E-09 CCF of three components: B21-SRV-RO-F003E & B21-SRV-

RO-F003F & B21-SRV-RO-F003H 

B21-SRV-RO-F003_5_7 7.52E-08 CCF of two components: B21-SRV-RO-F003E & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_5_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003E & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 

B21-SRV-RO-F003_5_8 7.52E-08 CCF of two components: B21-SRV-RO-F003E & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_6_7 7.52E-08 CCF of two components: B21-SRV-RO-F003F & B21-SRV-
RO-F003G 

B21-SRV-RO-
F003_6_7_8 2.51E-09 CCF of three components: B21-SRV-RO-F003F & B21-SRV-

RO-F003G & B21-SRV-RO-F003H 

B21-SRV-RO-F003_6_8 7.52E-08 CCF of two components: B21-SRV-RO-F003F & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_7_8 7.52E-08 CCF of two components: B21-SRV-RO-F003G & B21-SRV-
RO-F003H 

B21-SRV-RO-F003_ALL 4.74E-07 CCF of all components in group 'B21-SRV-RO-F003' 

B21-SRV-RO-F006_1_10 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_1_2 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006B 

B21-SRV-RO-
F006_1_2_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006K 
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B21-SRV-RO-
F006_1_2_3 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006C 

B21-SRV-RO-
F006_1_2_4 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006D 

B21-SRV-RO-
F006_1_2_5 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_1_2_6 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_1_2_7 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_1_2_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_2_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006B & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_3 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006C 

B21-SRV-RO-
F006_1_3_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_3_4 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006D 

B21-SRV-RO-
F006_1_3_5 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_1_3_6 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_1_3_7 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_1_3_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_3_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006C & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_4 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006D 

B21-SRV-RO-
F006_1_4_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_4_5 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_1_4_6 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_1_4_7 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006G 
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Basic Event Probability Description 

B21-SRV-RO-
F006_1_4_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_4_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006D & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_5 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006E 

B21-SRV-RO-
F006_1_5_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006E & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_5_6 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006E & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_1_5_7 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006E & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_1_5_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006E & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_5_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006E & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_6 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006F 

B21-SRV-RO-
F006_1_6_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006F & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_6_7 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006F & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_1_6_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006F & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_6_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006F & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_7 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_1_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_1_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_1_8 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_1_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_1_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-RO-F006_1_9 5.85E-08 CCF of two components: B21-SRV-RO-F006A & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_1_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006A & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_2_10 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_2_3 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006C 

B21-SRV-RO-
F006_2_3_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_2_3_4 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006D 

B21-SRV-RO-
F006_2_3_5 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_2_3_6 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_2_3_7 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_2_3_8 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_2_3_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006C & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_4 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006D 

B21-SRV-RO-
F006_2_4_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_2_4_5 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_2_4_6 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_2_4_7 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_2_4_8 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_2_4_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006D & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_5 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006E 

B21-SRV-RO-
F006_2_5_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006E & B21-SRV-RO-F006K 
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B21-SRV-RO-
F006_2_5_6 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006E & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_2_5_7 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006E & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_2_5_8 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006E & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_2_5_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006E & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_6 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006F 

B21-SRV-RO-
F006_2_6_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006F & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_2_6_7 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006F & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_2_6_8 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006F & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_2_6_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006F & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_7 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_2_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_2_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_2_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_8 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_2_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_2_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 

B21-SRV-RO-F006_2_9 5.85E-08 CCF of two components: B21-SRV-RO-F006B & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_2_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006B & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_3_10 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_3_4 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006D 
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B21-SRV-RO-
F006_3_4_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_3_4_5 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006E 

B21-SRV-RO-
F006_3_4_6 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_3_4_7 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_3_4_8 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_3_4_9 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006D & B21-SRV-RO-F006J 

B21-SRV-RO-F006_3_5 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006E 

B21-SRV-RO-
F006_3_5_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006E & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_3_5_6 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006E & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_3_5_7 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006E & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_3_5_8 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006E & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_3_5_9 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006E & B21-SRV-RO-F006J 

B21-SRV-RO-F006_3_6 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006F 

B21-SRV-RO-
F006_3_6_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006F & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_3_6_7 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006F & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_3_6_8 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006F & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_3_6_9 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006F & B21-SRV-RO-F006J 

B21-SRV-RO-F006_3_7 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_3_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_3_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 
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B21-SRV-RO-
F006_3_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_3_8 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_3_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_3_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 

B21-SRV-RO-F006_3_9 5.85E-08 CCF of two components: B21-SRV-RO-F006C & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_3_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006C & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_4_10 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_4_5 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006E 

B21-SRV-RO-
F006_4_5_10 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006E & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_4_5_6 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006E & B21-SRV-RO-F006F 

B21-SRV-RO-
F006_4_5_7 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006E & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_4_5_8 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006E & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_4_5_9 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006E & B21-SRV-RO-F006J 

B21-SRV-RO-F006_4_6 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006F 

B21-SRV-RO-
F006_4_6_10 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006F & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_4_6_7 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006F & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_4_6_8 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006F & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_4_6_9 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006F & B21-SRV-RO-F006J 

B21-SRV-RO-F006_4_7 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_4_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 
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B21-SRV-RO-
F006_4_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_4_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_4_8 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_4_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_4_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 

B21-SRV-RO-F006_4_9 5.85E-08 CCF of two components: B21-SRV-RO-F006D & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_4_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006D & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_5_10 5.85E-08 CCF of two components: B21-SRV-RO-F006E & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_5_6 5.85E-08 CCF of two components: B21-SRV-RO-F006E & B21-SRV-
RO-F006F 

B21-SRV-RO-
F006_5_6_10 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006F & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_5_6_7 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006F & B21-SRV-RO-F006G 

B21-SRV-RO-
F006_5_6_8 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006F & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_5_6_9 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006F & B21-SRV-RO-F006J 

B21-SRV-RO-F006_5_7 5.85E-08 CCF of two components: B21-SRV-RO-F006E & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_5_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_5_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_5_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_5_8 5.85E-08 CCF of two components: B21-SRV-RO-F006E & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_5_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_5_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 
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ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-RO-F006_5_9 5.85E-08 CCF of two components: B21-SRV-RO-F006E & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_5_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006E & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_6_10 5.85E-08 CCF of two components: B21-SRV-RO-F006F & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_6_7 5.85E-08 CCF of two components: B21-SRV-RO-F006F & B21-SRV-
RO-F006G 

B21-SRV-RO-
F006_6_7_10 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006G & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_6_7_8 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006G & B21-SRV-RO-F006H 

B21-SRV-RO-
F006_6_7_9 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006G & B21-SRV-RO-F006J 

B21-SRV-RO-F006_6_8 5.85E-08 CCF of two components: B21-SRV-RO-F006F & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_6_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_6_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 

B21-SRV-RO-F006_6_9 5.85E-08 CCF of two components: B21-SRV-RO-F006F & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_6_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006F & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_7_10 5.85E-08 CCF of two components: B21-SRV-RO-F006G & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_7_8 5.85E-08 CCF of two components: B21-SRV-RO-F006G & B21-SRV-
RO-F006H 

B21-SRV-RO-
F006_7_8_10 1.46E-09 CCF of three components: B21-SRV-RO-F006G & B21-SRV-

RO-F006H & B21-SRV-RO-F006K 

B21-SRV-RO-
F006_7_8_9 1.46E-09 CCF of three components: B21-SRV-RO-F006G & B21-SRV-

RO-F006H & B21-SRV-RO-F006J 

B21-SRV-RO-F006_7_9 5.85E-08 CCF of two components: B21-SRV-RO-F006G & B21-SRV-
RO-F006J 

B21-SRV-RO-
F006_7_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006G & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_8_10 5.85E-08 CCF of two components: B21-SRV-RO-F006H & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_8_9 5.85E-08 CCF of two components: B21-SRV-RO-F006H & B21-SRV-
RO-F006J 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-SRV-RO-
F006_8_9_10 1.46E-09 CCF of three components: B21-SRV-RO-F006H & B21-SRV-

RO-F006J & B21-SRV-RO-F006K 

B21-SRV-RO-F006_9_10 5.85E-08 CCF of two components: B21-SRV-RO-F006J & B21-SRV-
RO-F006K 

B21-SRV-RO-F006_ALL 4.74E-07 CCF of all components in group 'B21-SRV-RO-F006' 

B21-UV_-OO_1_10 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035K 

B21-UV_-OO_1_2 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B 

B21-UV_-OO_1_2_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035K 

B21-UV_-OO_1_2_3 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035C 

B21-UV_-OO_1_2_4 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035D 

B21-UV_-OO_1_2_5 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035E 

B21-UV_-OO_1_2_6 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035F 

B21-UV_-OO_1_2_7 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035G 

B21-UV_-OO_1_2_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035H 

B21-UV_-OO_1_2_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035B & B21-UV_-OO-F035J 

B21-UV_-OO_1_3 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C 

B21-UV_-OO_1_3_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035K 

B21-UV_-OO_1_3_4 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035D 

B21-UV_-OO_1_3_5 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035E 

B21-UV_-OO_1_3_6 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035F 

B21-UV_-OO_1_3_7 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035G 

B21-UV_-OO_1_3_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035H 
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Basic Event Probability Description 

B21-UV_-OO_1_3_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035C & B21-UV_-OO-F035J 

B21-UV_-OO_1_4 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D 

B21-UV_-OO_1_4_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035K 

B21-UV_-OO_1_4_5 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035E 

B21-UV_-OO_1_4_6 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035F 

B21-UV_-OO_1_4_7 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035G 

B21-UV_-OO_1_4_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035H 

B21-UV_-OO_1_4_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035D & B21-UV_-OO-F035J 

B21-UV_-OO_1_5 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E 

B21-UV_-OO_1_5_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E & B21-UV_-OO-F035K 

B21-UV_-OO_1_5_6 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E & B21-UV_-OO-F035F 

B21-UV_-OO_1_5_7 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E & B21-UV_-OO-F035G 

B21-UV_-OO_1_5_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E & B21-UV_-OO-F035H 

B21-UV_-OO_1_5_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035E & B21-UV_-OO-F035J 

B21-UV_-OO_1_6 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035F 

B21-UV_-OO_1_6_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035F & B21-UV_-OO-F035K 

B21-UV_-OO_1_6_7 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035F & B21-UV_-OO-F035G 

B21-UV_-OO_1_6_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035F & B21-UV_-OO-F035H 

B21-UV_-OO_1_6_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035F & B21-UV_-OO-F035J 

B21-UV_-OO_1_7 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035G 
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ADS - Common Cause Failures 

Basic Event Probability Description 

B21-UV_-OO_1_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_1_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_1_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_1_8 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035H 

B21-UV_-OO_1_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_1_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_1_9 1.19E-07 CCF of two components: B21-UV_-OO-F035A & B21-UV_-
OO-F035J 

B21-UV_-OO_1_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035A & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_2_10 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035K 

B21-UV_-OO_2_3 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C 

B21-UV_-OO_2_3_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035K 

B21-UV_-OO_2_3_4 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035D 

B21-UV_-OO_2_3_5 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035E 

B21-UV_-OO_2_3_6 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035F 

B21-UV_-OO_2_3_7 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035G 

B21-UV_-OO_2_3_8 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035H 

B21-UV_-OO_2_3_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035C & B21-UV_-OO-F035J 

B21-UV_-OO_2_4 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D 

B21-UV_-OO_2_4_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035K 

B21-UV_-OO_2_4_5 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035E 
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Basic Event Probability Description 

B21-UV_-OO_2_4_6 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035F 

B21-UV_-OO_2_4_7 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035G 

B21-UV_-OO_2_4_8 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035H 

B21-UV_-OO_2_4_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035D & B21-UV_-OO-F035J 

B21-UV_-OO_2_5 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E 

B21-UV_-OO_2_5_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E & B21-UV_-OO-F035K 

B21-UV_-OO_2_5_6 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E & B21-UV_-OO-F035F 

B21-UV_-OO_2_5_7 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E & B21-UV_-OO-F035G 

B21-UV_-OO_2_5_8 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E & B21-UV_-OO-F035H 

B21-UV_-OO_2_5_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035E & B21-UV_-OO-F035J 

B21-UV_-OO_2_6 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035F 

B21-UV_-OO_2_6_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035F & B21-UV_-OO-F035K 

B21-UV_-OO_2_6_7 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035F & B21-UV_-OO-F035G 

B21-UV_-OO_2_6_8 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035F & B21-UV_-OO-F035H 

B21-UV_-OO_2_6_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035F & B21-UV_-OO-F035J 

B21-UV_-OO_2_7 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035G 

B21-UV_-OO_2_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_2_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_2_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_2_8 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035H 
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Basic Event Probability Description 

B21-UV_-OO_2_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_2_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_2_9 1.19E-07 CCF of two components: B21-UV_-OO-F035B & B21-UV_-
OO-F035J 

B21-UV_-OO_2_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035B & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_3_10 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035K 

B21-UV_-OO_3_4 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D 

B21-UV_-OO_3_4_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035K 

B21-UV_-OO_3_4_5 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035E 

B21-UV_-OO_3_4_6 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035F 

B21-UV_-OO_3_4_7 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035G 

B21-UV_-OO_3_4_8 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035H 

B21-UV_-OO_3_4_9 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035D & B21-UV_-OO-F035J 

B21-UV_-OO_3_5 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E 

B21-UV_-OO_3_5_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E & B21-UV_-OO-F035K 

B21-UV_-OO_3_5_6 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E & B21-UV_-OO-F035F 

B21-UV_-OO_3_5_7 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E & B21-UV_-OO-F035G 

B21-UV_-OO_3_5_8 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E & B21-UV_-OO-F035H 

B21-UV_-OO_3_5_9 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035E & B21-UV_-OO-F035J 

B21-UV_-OO_3_6 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035F 

B21-UV_-OO_3_6_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035F & B21-UV_-OO-F035K 
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B21-UV_-OO_3_6_7 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035F & B21-UV_-OO-F035G 

B21-UV_-OO_3_6_8 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035F & B21-UV_-OO-F035H 

B21-UV_-OO_3_6_9 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035F & B21-UV_-OO-F035J 

B21-UV_-OO_3_7 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035G 

B21-UV_-OO_3_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_3_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_3_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_3_8 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035H 

B21-UV_-OO_3_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_3_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_3_9 1.19E-07 CCF of two components: B21-UV_-OO-F035C & B21-UV_-
OO-F035J 

B21-UV_-OO_3_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035C & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_4_10 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035K 

B21-UV_-OO_4_5 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E 

B21-UV_-OO_4_5_10 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E & B21-UV_-OO-F035K 

B21-UV_-OO_4_5_6 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E & B21-UV_-OO-F035F 

B21-UV_-OO_4_5_7 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E & B21-UV_-OO-F035G 

B21-UV_-OO_4_5_8 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E & B21-UV_-OO-F035H 

B21-UV_-OO_4_5_9 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035E & B21-UV_-OO-F035J 

B21-UV_-OO_4_6 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035F 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-UV_-OO_4_6_10 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035F & B21-UV_-OO-F035K 

B21-UV_-OO_4_6_7 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035F & B21-UV_-OO-F035G 

B21-UV_-OO_4_6_8 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035F & B21-UV_-OO-F035H 

B21-UV_-OO_4_6_9 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035F & B21-UV_-OO-F035J 

B21-UV_-OO_4_7 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035G 

B21-UV_-OO_4_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_4_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_4_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_4_8 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035H 

B21-UV_-OO_4_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_4_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_4_9 1.19E-07 CCF of two components: B21-UV_-OO-F035D & B21-UV_-
OO-F035J 

B21-UV_-OO_4_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035D & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_5_10 1.19E-07 CCF of two components: B21-UV_-OO-F035E & B21-UV_-
OO-F035K 

B21-UV_-OO_5_6 1.19E-07 CCF of two components: B21-UV_-OO-F035E & B21-UV_-
OO-F035F 

B21-UV_-OO_5_6_10 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035F & B21-UV_-OO-F035K 

B21-UV_-OO_5_6_7 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035F & B21-UV_-OO-F035G 

B21-UV_-OO_5_6_8 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035F & B21-UV_-OO-F035H 

B21-UV_-OO_5_6_9 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035F & B21-UV_-OO-F035J 

B21-UV_-OO_5_7 1.19E-07 CCF of two components: B21-UV_-OO-F035E & B21-UV_-
OO-F035G 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-UV_-OO_5_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_5_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_5_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_5_8 1.19E-07 CCF of two components: B21-UV_-OO-F035E & B21-UV_-
OO-F035H 

B21-UV_-OO_5_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_5_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_5_9 1.19E-07 CCF of two components: B21-UV_-OO-F035E & B21-UV_-
OO-F035J 

B21-UV_-OO_5_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035E & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_6_10 1.19E-07 CCF of two components: B21-UV_-OO-F035F & B21-UV_-
OO-F035K 

B21-UV_-OO_6_7 1.19E-07 CCF of two components: B21-UV_-OO-F035F & B21-UV_-
OO-F035G 

B21-UV_-OO_6_7_10 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035G & B21-UV_-OO-F035K 

B21-UV_-OO_6_7_8 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035G & B21-UV_-OO-F035H 

B21-UV_-OO_6_7_9 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035G & B21-UV_-OO-F035J 

B21-UV_-OO_6_8 1.19E-07 CCF of two components: B21-UV_-OO-F035F & B21-UV_-
OO-F035H 

B21-UV_-OO_6_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_6_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_6_9 1.19E-07 CCF of two components: B21-UV_-OO-F035F & B21-UV_-
OO-F035J 

B21-UV_-OO_6_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035F & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_7_10 1.19E-07 CCF of two components: B21-UV_-OO-F035G & B21-UV_-
OO-F035K 

B21-UV_-OO_7_8 1.19E-07 CCF of two components: B21-UV_-OO-F035G & B21-UV_-
OO-F035H 
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Table 4.1-4  

ADS - Common Cause Failures 

Basic Event Probability Description 

B21-UV_-OO_7_8_10 2.35E-07 CCF of three components: B21-UV_-OO-F035G & B21-UV_-
OO-F035H & B21-UV_-OO-F035K 

B21-UV_-OO_7_8_9 2.35E-07 CCF of three components: B21-UV_-OO-F035G & B21-UV_-
OO-F035H & B21-UV_-OO-F035J 

B21-UV_-OO_7_9 1.19E-07 CCF of two components: B21-UV_-OO-F035G & B21-UV_-
OO-F035J 

B21-UV_-OO_7_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035G & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_8_10 1.19E-07 CCF of two components: B21-UV_-OO-F035H & B21-UV_-
OO-F035K 

B21-UV_-OO_8_9 1.19E-07 CCF of two components: B21-UV_-OO-F035H & B21-UV_-
OO-F035J 

B21-UV_-OO_8_9_10 2.35E-07 CCF of three components: B21-UV_-OO-F035H & B21-UV_-
OO-F035J & B21-UV_-OO-F035K 

B21-UV_-OO_9_10 1.19E-07 CCF of two components: B21-UV_-OO-F035J & B21-UV_-
OO-F035K 

B21-UV_-OO_ALL 1.72E-05 CCF of all components in group 'B21-UV_-OO' 
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Table 4.1-5  

ADS - Human Error Events 

Basic Event Description 

XXX-XHE-FO-DEPRESS OPERATOR FAILS TO RECOGNIZE NEED OF DEPRESSURIZATION 

B21-XHE-FO-6OPEN OPERATOR FAILS TO OPEN 6/10 SRVs 
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Table 4.1-6  

ADS - Top Events 

Top Event Description Sheet

MA-TOP10 9 of 18 SRVs must open in relief-mode during an ATWS event.  1

MS-TOP18 In a general transient, 1 of 18 SRVs must open in relief mode. 7

PA-TOPCLOSE In the ATWS tree, all 18 SRVs successfully close (re-seat) after opening.  4

PB-TOPCLOSE 

Only ONE SRV sticks open after 18 SRVs open during an ATWS transient. 
This top is included to credit 2/2 CRD pumps providing make-up to the RPV if 
one SRV sticks open. The CRD pumps are not able to make up for more than 
one SRV stuck open, so the top models two or more failing to close. 

3

PS-TOPIORV 
All 10 ADS SRVs are conservatively assumed to open during a general 
transient because they are all at the low pressure setpoint. For success, all 10 
must successfully re-close. 

6

PS-
TOPLSLOCA 

Assuming that 10 SRVs have opened during a general transient, success 
occurs when exactly one SRVs fails to re-seat. If two or more SRVs fail to re-
seat, the top gate fails. 

2

XD-TOPDPV 4 of 8 DPVs must open upon automatic ADS actuation. 244

XM-TOPXMAN 5 out of 10 ADS SRVs must open manually to succeed 102
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Table 4.1-7  

ADS - Basic Events 

Basic Event Probability Description 

B21-CONDPROB-PB 1.25E-01 CONDITIONAL PROBABILITY OF PB|PA 

B21-PS_COND 9.66E-02 CONDITIONAL PROBABILITY OF TOPLSLOCA|TOPIORV 

B21-SQV-CC-F004A 3.00E-03 EXPLOSIVE VALVE DPV F004A FAILS TO OPERATE 

B21-SQV-CC-F004B 3.00E-03 EXPLOSIVE VALVE DPV B FAILS TO OPERATE 

B21-SQV-CC-F004C 3.00E-03 EXPLOSIVE VALVE DPV C FAILS TO OPERATE 

B21-SQV-CC-F004D 3.00E-03 EXPLOSIVE VALVE DPV D FAILS TO OPERATE 

B21-SQV-CC-F004E 3.00E-03 EXPLOSIVE VALVE DPV E FAILS TO OPERATE 

B21-SQV-CC-F004F 3.00E-03 EXPLOSIVE VALVE DPV F FAILS TO OPERATE 

B21-SQV-CC-F004G 3.00E-03 EXPLOSIVE VALVE DPV G FAILS TO OPERATE 

B21-SQV-CC-F004H 3.00E-03 EXPLOSIVE VALVE DPV H FAILS TO OPERATE 

B21-SRV-ANY2CCF-
F006 5.85E-06 COMMON CAUSE OF ANY TWO F006 SRVs 

B21-SRV-CC-F006A 7.00E-03 SRV F006A FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006B 7.00E-03 SRV F006B FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006C 7.00E-03 SRV F006C FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006D 7.00E-03 SRV F006D FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006E 7.00E-03 SRV F006E FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006F 7.00E-03 SRV F006F FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006G 7.00E-03 SRV F006G FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006H 7.00E-03 SRV F006H FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006J 7.00E-03 SRV F006J FAILS TO OPEN ON DEMAND 

B21-SRV-CC-F006K 7.00E-03 SRV F006K FAILS TO OPEN ON DEMAND 

B21-SRV-OO-ANYSRV1 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV10 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV11 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV12 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV13 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV14 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 
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Table 4.1-7  

ADS - Basic Events 

Basic Event Probability Description 

B21-SRV-OO-
ANYSRV15 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV16 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV17 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-
ANYSRV18 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV2 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV3 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV4 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV5 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV6 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV7 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV8 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-ANYSRV9 6.00E-03 SAFETY/RELIEF VALVE FAILS TO RE-CLOSE 

B21-SRV-OO-F006A 6.00E-03 SAFETY/RELIEF VALVE F006A FAILS TO RE-CLOSE 

B21-SRV-OO-F006B 6.00E-03 SAFETY/RELIEF VALVE F006B FAILS TO RE-CLOSE 

B21-SRV-OO-F006C 6.00E-03 SAFETY/RELIEF VALVE F006C FAILS TO RE-CLOSE 

B21-SRV-OO-F006D 6.00E-03 SAFETY/RELIEF VALVE F006D FAILS TO RE-CLOSE 

B21-SRV-OO-F006E 6.00E-03 SAFETY/RELIEF VALVE F006E FAILS TO RE-CLOSE 

B21-SRV-OO-F006F 6.00E-03 SAFETY/RELIEF VALVE F006F FAILS TO RE-CLOSE 

B21-SRV-OO-F006G 6.00E-03 SAFETY/RELIEF VALVE F006G FAILS TO RE-CLOSE 

B21-SRV-OO-F006H 6.00E-03 SAFETY/RELIEF VALVE F006H FAILS TO RE-CLOSE 

B21-SRV-OO-F006J 6.00E-03 SAFETY/RELIEF VALVE F006J FAILS TO RE-CLOSE 

B21-SRV-OO-F006K 6.00E-03 SAFETY/RELIEF VALVE F006K FAILS TO RE-CLOSE 

B21-SRV-RO-ANY2F006 4.00E-06 ANY TWO F006 SRVS FAIL TO OPEN INDEPENDENTLY 

B21-SRV-RO-F003A 2.00E-05 F003A FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003B 2.00E-05 F003B FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003C 2.00E-05 F003C FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003D 2.00E-05 F003D FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003E 2.00E-05 F003E FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003F 2.00E-05 F003F FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F003G 2.00E-05 F003G FAILS TO OPEN IN RELIEF MODE 
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Table 4.1-7  

ADS - Basic Events 

Basic Event Probability Description 

B21-SRV-RO-F003H 2.00E-05 F003H FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006A 2.00E-05 F006A FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006B 2.00E-05 F006B FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006C 2.00E-05 F006C FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006D 2.00E-05 F006D FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006E 2.00E-05 F006E FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006F 2.00E-05 F006F FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006G 2.00E-05 F006G FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006H 2.00E-05 F006H FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006J 2.00E-05 F006J FAILS TO OPEN IN RELIEF MODE 

B21-SRV-RO-F006K 2.00E-05 F006K FAILS TO OPEN IN RELIEF MODE 

B21-TNK-RP-A003A 2.40E-06 NITROGEN ACCUMULATOR A003A RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003B 2.40E-06 NITROGEN ACCUMULATOR A003B RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003C 2.40E-06 NITROGEN ACCUMULATOR A003C RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003D 2.40E-06 NITROGEN ACCUMULATOR A003D RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003E 2.40E-06 NITROGEN ACCUMULATOR A003E RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003F 2.40E-06 NITROGEN ACCUMULATOR A003F RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003G 2.40E-06 NITROGEN ACCUMULATOR A003G RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003H 2.40E-06 NITROGEN ACCUMULATOR A003H RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003J 2.40E-06 NITROGEN ACCUMULATOR A003J RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A003K 2.40E-06 NITROGEN ACCUMULATOR A003K RUPTURES 
CATASTROPHICALLY 

B21-UV_-OO-F035A 1.00E-03 CHECK VALVE F035A FAILS TO CLOSE 

B21-UV_-OO-F035B 1.00E-03 CHECK VALVE F035B FAILS TO CLOSE 

B21-UV_-OO-F035C 1.00E-03 CHECK VALVE F035C FAILS TO CLOSE 

B21-UV_-OO-F035D 1.00E-03 CHECK VALVE F035D FAILS TO CLOSE 

B21-UV_-OO-F035E 1.00E-03 CHECK VALVE F035E FAILS TO CLOSE 
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Table 4.1-7  

ADS - Basic Events 

Basic Event Probability Description 

B21-UV_-OO-F035F 1.00E-03 CHECK VALVE F035F FAILS TO CLOSE 

B21-UV_-OO-F035G 1.00E-03 CHECK VALVE F035G FAILS TO CLOSE 

B21-UV_-OO-F035H 1.00E-03 CHECK VALVE F035H FAILS TO CLOSE 

B21-UV_-OO-F035J 1.00E-03 CHECK VALVE F035J FAILS TO CLOSE 

B21-UV_-OO-F035K 1.00E-03 CHECK VALVE F035K FAILS TO CLOSE 

B21-UV_-RL-F035A 2.40E-05 CHECK VALVE F035A EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035B 2.40E-05 CHECK VALVE F035B EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035C 2.40E-05 CHECK VALVE F035C EXPERIENCESE REVERSE 
LEAKAGE 

B21-UV_-RL-F035D 2.40E-05 CHECK VALVE F035D EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035E 2.40E-05 CHECK VALVE F035E EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035F 2.40E-05 CHECK VALVE F035F EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035G 2.40E-05 CHECK VALVE F035G EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035H 2.40E-05 CHECK VALVE F035H EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035J 2.40E-05 CHECK VALVE F035J EXPERIENCES REVERSE LEAKAGE

B21-UV_-RL-F035K 2.40E-05 CHECK VALVE F035K EXPERIENCES REVERSE LEAKAGE
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Table 4.1-8  

ADS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

MA-TOP10 10/18 SRVs FAIL TO OPEN IN RELIEF MODE 

Probability % of 
Top Event Probability Description 

4.74E-07 100.0 B21-SRV-RO-
F006_ALL 4.74E-07 CCF of all components in group 'B21-SRV-RO-

F006' 

B21-SRV-ANY2CCF-
F006 5.85E-06 COMMON CAUSE OF ANY TWO F006 SRVs 

2.77E-12 0.0 
B21-SRV-RO-
F003_ALL 4.74E-07 CCF of all components in group 'B21-SRV-RO-

F003' 

B21-SRV-RO-
ANY2F006 4.E-06 ANY TWO F006 SRVS FAIL TO OPEN 

INDEPENDENTLY 
1.89E-12 0.0 

B21-SRV-RO-
F003_ALL 4.74E-07 CCF of all components in group 'B21-SRV-RO-

F003' 

 
MS-TOP18 18/18 SRVs FAIL TO OPEN IN RELIEF MODE 

Probability % of Top Event Probability Description 

No system cutsets at a truncation of 1E-12. 
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PA-TOPCLOSE ONE SRV FAILS TO CLOSE (RE-SEAT) DURING ATWS 

Probability % of 
Top Event Probability Description 

6.E-03 5.8 B21-SRV-OO-ANYSRV1 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV10 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV11 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV12 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV13 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV14 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV15 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV16 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV17 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-
ANYSRV18 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-

CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV2 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV3 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV4 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV5 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV6 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

6.E-03 5.8 B21-SRV-OO-ANYSRV7 6.E-03 SAFETY/RELIEF VALVE FAILS TO RE-
CLOSE 

 
PB-TOPCLOSE AT LEAST 2 SRVS FAIL TO CLOSE (RE-SEAT) DURING ATWS 

Probability % of Top Event Probability Description 

1.25E-01 100.0 B21-CONDPROB-PB 1.25E-01 CONDITIONAL PROBABILITY OF PB|PA 
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PS-TOPIORV ONE SRV OPENS IN RELIEF DURING GENERAL TRANSIENT AND FAILS 
TO CLOSE 

Probability % of 
Top Event Probability Description 

6.E-03 10.3 B21-SRV-OO-
F006A 6.E-03 SAFETY/RELIEF VALVE F006A FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006B 6.E-03 SAFETY/RELIEF VALVE F006B FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006C 6.E-03 SAFETY/RELIEF VALVE F006C FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006D 6.E-03 SAFETY/RELIEF VALVE F006D FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006E 6.E-03 SAFETY/RELIEF VALVE F006E FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006F 6.E-03 SAFETY/RELIEF VALVE F006F FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006G 6.E-03 SAFETY/RELIEF VALVE F006G FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006H 6.E-03 SAFETY/RELIEF VALVE F006H FAILS TO 

RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-F006J 6.E-03 SAFETY/RELIEF VALVE F006J FAILS TO 
RE-CLOSE 

6.E-03 10.3 B21-SRV-OO-
F006K 6.E-03 SAFETY/RELIEF VALVE F006K FAILS TO 

RE-CLOSE 

 
PS-TOPLSLOCA 2 OR MORE SRVs FAIL TO RE-SEAT AFTER GEN TRANSIENT (F006 
VALVES) 

Probability % of 
Top Event Probability Description 

9.66E-02 100.0 B21-
PS_COND 9.66E-02 CONDITIONAL PROBABILITY OF 

TOPLSLOCA|TOPIORV 
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XD-TOPDPV 5/8 DPVs FAIL TO OPEN 

Probability % of 
Top Event Probability Description 

7.E-06 97.1 B21-SQV-CC_ALL 7.E-06 CCF of all components in group 'B21-SQV-CC'

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_4_5 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004D & B21-SQV-
CC-F004E 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_4_6 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004D & B21-SQV-
CC-F004F 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_4_7 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004D & B21-SQV-
CC-F004G 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_4_8 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004D & B21-SQV-
CC-F004H 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_5_6 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004E & B21-SQV-
CC-F004F 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_5_7 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004E & B21-SQV-
CC-F004G 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_5_8 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004E & B21-SQV-
CC-F004H 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_6_7 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004F & B21-SQV-CC-
F004G 
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Probability % of 
Top Event Probability Description 

B21-SQV-CC_1_2 2.38E-05 CCF of two components: B21-SQV-CC-F004A 
& B21-SQV-CC-F004B 

1.81E-10 0.0 
B21-SQV-
CC_3_6_8 7.6E-06 

CCF of three components: B21-SQV-CC-
F004C & B21-SQV-CC-F004F & B21-SQV-CC-
F004H 
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XM-TOPXMAN 6 OUT OF 10 SRV FAIL TO OPEN MANUALLY IN ACTUATION MODE 

Probability % of 
Top Event Probability Description 

3.E-02 50.3 B21-XHE-FO-
6OPEN 3.E-02 OPERATOR FAILS TO OPEN 6/10 SRVs 

3.E-02 50.3 XXX-XHE-FO-
DEPRESS 3.E-02 OPERATOR FAILS TO RECOGNIZE NEED OF 

DEPRESSURIZATION 

5.85E-04 1.0 B21-SRV-CC_ALL 5.85E-04 CCF of all components in group 'B21-SRV-CC' 

B21-UV_-OO_ALL 1.72E-05 CCF of all components in group 'B21-UV_-OO' 
1.72E-08 0.0 P54-B21-

HIGHPN2LOSS 1.E-03 LOSS OF HIGH PRESSURE NITROGEN SUPPLY

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_4_5 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006D & B21-SRV-CC-F006E 

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_4_6 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006D & B21-SRV-CC-F006F 

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_4_7 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006D & B21-SRV-CC-F006G 

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_4_8 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006D & B21-SRV-CC-F006H 

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_4_9 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006D & B21-SRV-CC-F006J 

B21-SRV-
CC_1_2_10 1.44E-05 CCF of three components: B21-SRV-CC-F006A & 

B21-SRV-CC-F006B & B21-SRV-CC-F006K 
2.08E-10 0.0 

B21-SRV-
CC_3_5_6 1.44E-05 CCF of three components: B21-SRV-CC-F006C & 

B21-SRV-CC-F006E & B21-SRV-CC-F006F 
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Figure 4.1-1. Simplified Diagram of Nuclear Boiler System 
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10/18 SRVs FAIL TO
OPEN IN RELIEF MODE

MA-TOP10

ALL F003 SRVs AND TWO
F006 SRVs FAIL

B21-SRV-ALLF003-2F006

TWO F006 SRVs FAIL

B21-SRV-ANY2-F006

ANY TWO F006 SRVS
FAIL TO OPEN

INDEPENDENTLY

B21-SRV-RO-ANY2F006
4.00E-06

COMMON CAUSE OF ANY
TWO F006 SRVs

B21-SRV-ANY2CCF-F006
5.85E-06

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

 
Figure 4.1-2. Nuclear Boiler System Fault Tree 
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2 OR MORE SRVs FAIL

TO RE-SEAT AFTER GEN
TRANSIENT (F006

VALVES)

PS-TOPLSLOCA

CONDITIONAL
PROBABILITY OF

TOPLSLOCA|TOPIORV

B21-PS_COND
9.66E-02

  
Figure 4.1-2.  Sheet 2  Nuclear Boiler System 
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AT LEAST 2 SRVS FAIL
TO CLOSE (RE-SEAT)

DURING ATWS

PB-TOPCLOSE

CONDITIONAL
PROBABILITY OF PB|PA

B21-CONDPROB-PB
1.25E-01

  
Figure 4.1-2.  Sheet 3  Nuclear Boiler System 
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ONE SRV FAILS TO
CLOSE (RE-SEAT)

DURING ATWS

PA-TOPCLOSE

PA-TOPCLOSE_66

Sheet 5

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV1
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV2
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV3
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV4
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV5
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV6
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV7
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV8
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV9
6.00E-03

  
Figure 4.1-2.  Sheet 4  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-63

PA-TOPCLOSE_66
Sheet 4

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV10
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV11
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV12
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV13
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV14
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV15
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV16
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV17
6.00E-03

SAFETY/RELIEF VALVE 
FAILS TO RE-CLOSE

B21-SRV-OO-ANYSRV18
6.00E-03

  
Figure 4.1-2.  Sheet 5  Nuclear Boiler System 
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1 SRV FAILS TO
RE-SEAT AFTER GENERAL

TRANSIENT (F006
VALVES)

PS-TOPIORV

SAFETY/RELIEF VALVE
F006A FAILS TO

RE-CLOSE

B21-SRV-OO-F006A
6.00E-03

SAFETY/RELIEF VALVE
F006B FAILS TO

RE-CLOSE

B21-SRV-OO-F006B
6.00E-03

SAFETY/RELIEF VALVE 
F006C FAILS TO

RE-CLOSE

B21-SRV-OO-F006C
6.00E-03

SAFETY/RELIEF VALVE
F006D FAILS TO

RE-CLOSE

B21-SRV-OO-F006D
6.00E-03

SAFETY/RELIEF VALVE
F006E FAILS TO

RE-CLOSE

B21-SRV-OO-F006E
6.00E-03

SAFETY/RELIEF VALVE 
F006F FAILS TO

RE-CLOSE

B21-SRV-OO-F006F
6.00E-03

SAFETY/RELIEF VALVE
F006G FAILS TO

RE-CLOSE

B21-SRV-OO-F006G
6.00E-03

SAFETY/RELIEF VALVE
F006H FAILS TO

RE-CLOSE

B21-SRV-OO-F006H
6.00E-03

SAFETY/RELIEF VALVE
F006J FAILS TO

RE-CLOSE

B21-SRV-OO-F006J
6.00E-03

SAFETY/RELIEF VALVE
F006K FAILS TO

RE-CLOSE

B21-SRV-OO-F006K
6.00E-03

  
Figure 4.1-2.  Sheet 6  Nuclear Boiler System 
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18/18 SRVs FAIL TO
OPEN IN RELIEF MODE

MS-TOP18

FAILURE OF ALL 10 ADS
SRVS TO OPEN IN

RELIEF MODE (F006)

B21-F006ALLFAIL-RO

Sheet 8

FAILURE OF ALL 8
RELIEF-ONLY SRVS TO

OPEN (F003)

B21-F003ALLFAIL-RO

Sheet 69

  
Figure 4.1-2.  Sheet 7  Nuclear Boiler System 
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FAILURE OF ALL 10 ADS
SRVS TO OPEN IN

RELIEF MODE (F006)

B21-F006ALLFAIL-RO
Sheet 7

F006A FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G1

Sheet 9

F006B FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G2

Sheet 15

F006C FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G3

Sheet 21

F006D FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G4

Sheet 27

F006E FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G5

Sheet 33

F006F FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G6

Sheet 39

F006G FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G7

Sheet 45

F006H FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G8

Sheet 51

F006J FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G9

Sheet 57

F006K FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G10

Sheet 63

  
Figure 4.1-2.  Sheet 8  Nuclear Boiler System 
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F006A FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G1
Sheet 8

B21-SRV-RO-F_115

Sheet 10

B21-SRV-RO-F_114

Sheet 11

B21-SRV-RO-F_113

Sheet 12

B21-SRV-RO-F_112

Sheet 13

B21-SRV-RO-F_111

Sheet 14

F006A FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006A
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B

B21-SRV-RO-F006_1_2

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C

B21-SRV-RO-F006_1_3

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_5

2 5.85E-08

  
Figure 4.1-2.  Sheet 9  Nuclear Boiler System 
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B21-SRV-RO-F_115
Sheet 9

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 10  Nuclear Boiler System 
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B21-SRV-RO-F_114
Sheet 9

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006J

B21-SRV-RO-F006_1_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006C

B21-SRV-RO-F006_1_2_3

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_2_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_2_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_2_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_2_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_2_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_2_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 11  Nuclear Boiler System 
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B21-SRV-RO-F_113
Sheet 9

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_2_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_3_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_4_6

3 1.46E-09

  
Figure 4.1-2.  Sheet 12  Nuclear Boiler System 
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 4.1-71

B21-SRV-RO-F_112
Sheet 9

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 13  Nuclear Boiler System 
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 4.1-72

B21-SRV-RO-F_111
Sheet 9

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_1_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 14  Nuclear Boiler System 
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 4.1-73

F006B FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G2
Sheet 8

B21-SRV-RO-F_110

Sheet 16

B21-SRV-RO-F_109

Sheet 17

B21-SRV-RO-F_108

Sheet 18

B21-SRV-RO-F_107

Sheet 19

B21-SRV-RO-F_106

Sheet 20

F006B FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006B
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B

B21-SRV-RO-F006_1_2

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C

B21-SRV-RO-F006_2_3

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D

B21-SRV-RO-F006_2_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_5

2 5.85E-08

  
Figure 4.1-2.  Sheet 15  Nuclear Boiler System 
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 4.1-74

B21-SRV-RO-F_110
Sheet 15

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 16  Nuclear Boiler System 
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 4.1-75

B21-SRV-RO-F_109
Sheet 15

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006J

B21-SRV-RO-F006_2_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006C

B21-SRV-RO-F006_1_2_3

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_2_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_2_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_2_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_2_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_2_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_2_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 17  Nuclear Boiler System 
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 4.1-76

B21-SRV-RO-F_108
Sheet 15

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_2_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_2_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_3_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_4_6

3 1.46E-09

  
Figure 4.1-2.  Sheet 18  Nuclear Boiler System 
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 4.1-77

B21-SRV-RO-F_107
Sheet 15

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 19  Nuclear Boiler System 
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 4.1-78

B21-SRV-RO-F_106
Sheet 15

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_2_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 20  Nuclear Boiler System 
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 4.1-79

F006C FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G3
Sheet 8

B21-SRV-RO-F_105

Sheet 22

B21-SRV-RO-F_104

Sheet 23

B21-SRV-RO-F_103

Sheet 24

B21-SRV-RO-F_102

Sheet 25

B21-SRV-RO-F_101

Sheet 26

F006C FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006C
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C

B21-SRV-RO-F006_1_3

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C

B21-SRV-RO-F006_2_3

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_3_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_3_5

2 5.85E-08

  
Figure 4.1-2.  Sheet 21  Nuclear Boiler System 
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 4.1-80

B21-SRV-RO-F_105
Sheet 21

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 22  Nuclear Boiler System 
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 4.1-81

B21-SRV-RO-F_104
Sheet 21

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006J

B21-SRV-RO-F006_3_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006C

B21-SRV-RO-F006_1_2_3

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_3_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 23  Nuclear Boiler System 
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 4.1-82

B21-SRV-RO-F_103
Sheet 21

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_2_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_3_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_3_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_4_6

3 1.46E-09

  
Figure 4.1-2.  Sheet 24  Nuclear Boiler System 
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 4.1-83

B21-SRV-RO-F_102
Sheet 21

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 25  Nuclear Boiler System 
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 4.1-84

B21-SRV-RO-F_101
Sheet 21

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_3_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 26  Nuclear Boiler System 
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 4.1-85

F006D FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G4
Sheet 8

B21-SRV-RO-F_100

Sheet 28

B21-SRV-RO-F_99

Sheet 29

B21-SRV-RO-F_98

Sheet 30

B21-SRV-RO-F_97

Sheet 31

B21-SRV-RO-F_96

Sheet 32

F006D FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006D
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D

B21-SRV-RO-F006_2_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_3_4

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_4_5

2 5.85E-08

  
Figure 4.1-2.  Sheet 27  Nuclear Boiler System 
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 4.1-86

B21-SRV-RO-F_100
Sheet 27

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_4_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 28  Nuclear Boiler System 
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 4.1-87

B21-SRV-RO-F_99
Sheet 27

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006J

B21-SRV-RO-F006_4_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_2_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_1_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_4_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_4_9

3 1.46E-09
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 4.1-88

B21-SRV-RO-F_98
Sheet 27

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006D

B21-SRV-RO-F006_2_3_4

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_4_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_3_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_4_6

3 1.46E-09

  
Figure 4.1-2.  Sheet 30  Nuclear Boiler System 
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 4.1-89

B21-SRV-RO-F_97
Sheet 27

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_4_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 31  Nuclear Boiler System 
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 4.1-90

B21-SRV-RO-F_96
Sheet 27

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_4_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 32  Nuclear Boiler System 
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 4.1-91

F006E FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G5
Sheet 8

B21-SRV-RO-F_95

Sheet 34

B21-SRV-RO-F_94

Sheet 35

B21-SRV-RO-F_93

Sheet 36

B21-SRV-RO-F_92

Sheet 37

B21-SRV-RO-F_91

Sheet 38

F006E FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006E
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_5

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_5

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_3_5

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_4_5

2 5.85E-08

  
Figure 4.1-2.  Sheet 33  Nuclear Boiler System 
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 4.1-92

B21-SRV-RO-F_95
Sheet 33

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_5_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_5_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 34  Nuclear Boiler System 
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 4.1-93

B21-SRV-RO-F_94
Sheet 33

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006J

B21-SRV-RO-F006_5_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_2_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_1_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_5_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 35  Nuclear Boiler System 
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 4.1-94

B21-SRV-RO-F_93
Sheet 33

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_3_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_2_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006E

B21-SRV-RO-F006_3_4_5

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_5_6

3 1.46E-09
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 4.1-95

B21-SRV-RO-F_92
Sheet 33

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_4_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_5_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 37  Nuclear Boiler System 
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 4.1-96

B21-SRV-RO-F_91
Sheet 33

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_5_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 38  Nuclear Boiler System 
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 4.1-97

F006F FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G6
Sheet 8

B21-SRV-RO-F_90

Sheet 40

B21-SRV-RO-F_89

Sheet 41

B21-SRV-RO-F_88

Sheet 42

B21-SRV-RO-F_87

Sheet 43

B21-SRV-RO-F_86

Sheet 44

F006F FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006F
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_4_6

2 5.85E-08

  
Figure 4.1-2.  Sheet 39  Nuclear Boiler System 
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 4.1-98

B21-SRV-RO-F_90
Sheet 39

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_5_6

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_6_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 40  Nuclear Boiler System 
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 4.1-99

B21-SRV-RO-F_89
Sheet 39

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_6_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_6_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_2_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_4_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_1_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_1_6_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 41  Nuclear Boiler System 
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 4.1-100

B21-SRV-RO-F_88
Sheet 39

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_3_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_4_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_2_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_2_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_4_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_3_5_6

3 1.46E-09

  
Figure 4.1-2.  Sheet 42  Nuclear Boiler System 
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 4.1-101

B21-SRV-RO-F_87
Sheet 39

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_3_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006F

B21-SRV-RO-F006_4_5_6

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_4_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_5_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 43  Nuclear Boiler System 
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 4.1-102

B21-SRV-RO-F_86
Sheet 39

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_5_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_6_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 44  Nuclear Boiler System 
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 4.1-103

F006G FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G7
Sheet 8

B21-SRV-RO-F_85

Sheet 46

B21-SRV-RO-F_84

Sheet 47

B21-SRV-RO-F_83

Sheet 48

B21-SRV-RO-F_82

Sheet 49

B21-SRV-RO-F_81

Sheet 50

F006G FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006G
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_7

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_7

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_7

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 45  Nuclear Boiler System 
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 4.1-104

B21-SRV-RO-F_85
Sheet 45

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_5_7

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_6_7

2 5.85E-08

  
Figure 4.1-2.  Sheet 46  Nuclear Boiler System 
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 4.1-105

B21-SRV-RO-F_84
Sheet 45

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_7_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006J

B21-SRV-RO-F006_7_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_2_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_1_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_7_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 47  Nuclear Boiler System 
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 4.1-106

B21-SRV-RO-F_83
Sheet 45

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_3_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_2_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_4_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_5_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 48  Nuclear Boiler System 
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 4.1-107

B21-SRV-RO-F_82
Sheet 45

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_3_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_5_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_4_6_7

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006G

B21-SRV-RO-F006_5_6_7

3 1.46E-09

  
Figure 4.1-2.  Sheet 49  Nuclear Boiler System 
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 4.1-108

B21-SRV-RO-F_81
Sheet 45

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_6_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_7_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 50  Nuclear Boiler System 
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 4.1-109

F006H FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G8
Sheet 8

B21-SRV-RO-F_80

Sheet 52

B21-SRV-RO-F_79

Sheet 53

B21-SRV-RO-F_78

Sheet 54

B21-SRV-RO-F_77

Sheet 55

B21-SRV-RO-F_76

Sheet 56

F006H FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006H
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_8

2 5.85E-08

  
Figure 4.1-2.  Sheet 51  Nuclear Boiler System 
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 4.1-110

B21-SRV-RO-F_80
Sheet 51

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_6_8

2 5.85E-08

  
Figure 4.1-2.  Sheet 52  Nuclear Boiler System 
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 4.1-111

B21-SRV-RO-F_79
Sheet 51

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_7_8

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006J

B21-SRV-RO-F006_8_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_8_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_2_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_1_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_8_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 53  Nuclear Boiler System 
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 4.1-112

B21-SRV-RO-F_78
Sheet 51

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_3_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_2_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_4_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_5_8

3 1.46E-09

  
Figure 4.1-2.  Sheet 54  Nuclear Boiler System 
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 4.1-113

B21-SRV-RO-F_77
Sheet 51

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_3_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_5_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_6_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_4_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_6_8

3 1.46E-09

  
Figure 4.1-2.  Sheet 55  Nuclear Boiler System 
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 4.1-114

B21-SRV-RO-F_76
Sheet 51

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_5_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006H

B21-SRV-RO-F006_6_7_8

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_7_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_8_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 56  Nuclear Boiler System 
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 4.1-115

F006J FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G9
Sheet 8

B21-SRV-RO-F_75

Sheet 58

B21-SRV-RO-F_74

Sheet 59

B21-SRV-RO-F_73

Sheet 60

B21-SRV-RO-F_72

Sheet 61

B21-SRV-RO-F_71

Sheet 62

F006J FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006J
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006J

B21-SRV-RO-F006_1_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006J

B21-SRV-RO-F006_2_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006J

B21-SRV-RO-F006_3_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006J

B21-SRV-RO-F006_4_9

2 5.85E-08

  
Figure 4.1-2.  Sheet 57  Nuclear Boiler System 
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 4.1-116

B21-SRV-RO-F_75
Sheet 57

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006J

B21-SRV-RO-F006_5_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_6_9

2 5.85E-08

  
Figure 4.1-2.  Sheet 58  Nuclear Boiler System 
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 4.1-117

B21-SRV-RO-F_74
Sheet 57

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006J

B21-SRV-RO-F006_7_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006J

B21-SRV-RO-F006_8_9

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_9_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_2_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_3_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_1_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_1_8_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 59  Nuclear Boiler System 
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 4.1-118

B21-SRV-RO-F_73
Sheet 57

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_3_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_2_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_2_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_4_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_5_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 60  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-119

B21-SRV-RO-F_72
Sheet 57

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_3_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_3_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_5_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_4_6_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_4_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006J

B21-SRV-RO-F006_5_6_9

3 1.46E-09

  
Figure 4.1-2.  Sheet 61  Nuclear Boiler System 
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 4.1-120

B21-SRV-RO-F_71
Sheet 57

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_5_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_7_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_6_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &

B21-SRV-RO-F006J
B21-SRV-RO-F006_7_8_9

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_8_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 62  Nuclear Boiler System 
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 4.1-121

F006K FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F006-G10
Sheet 8

B21-SRV-RO-F_70

Sheet 64

B21-SRV-RO-F_69

Sheet 65

B21-SRV-RO-F_68

Sheet 66

B21-SRV-RO-F_67

Sheet 67

B21-SRV-RO-F_66

Sheet 68

F006K FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F006K
2.00E-05

CCF of two
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_10

2 5.85E-08

  
Figure 4.1-2.  Sheet 63  Nuclear Boiler System 
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 4.1-122

B21-SRV-RO-F_70
Sheet 63

CCF of two
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_10

2 5.85E-08

  
Figure 4.1-2.  Sheet 64  Nuclear Boiler System 
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 4.1-123

B21-SRV-RO-F_69
Sheet 63

CCF of two
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_8_10

2 5.85E-08

CCF of two
components:

B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_9_10

2 5.85E-08

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006B &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_2_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_8_10

3 1.46E-09

  
Figure 4.1-2.  Sheet 65  Nuclear Boiler System 
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 4.1-124

B21-SRV-RO-F_68
Sheet 63

CCF of three
components:

B21-SRV-RO-F006A &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_1_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006C &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_3_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006B &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_2_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006D &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_4_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_5_10

3 1.46E-09

  
Figure 4.1-2.  Sheet 66  Nuclear Boiler System 
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 4.1-125

B21-SRV-RO-F_67
Sheet 63

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006C &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_3_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006E &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_5_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_6_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006D &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_4_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006F &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_6_10

3 1.46E-09

  
Figure 4.1-2.  Sheet 67  Nuclear Boiler System 
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 4.1-126

B21-SRV-RO-F_66
Sheet 63

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006E &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_5_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006G &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_7_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006F &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_6_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006H &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_8_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006G &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_7_9_10

3 1.46E-09

CCF of three
components:

B21-SRV-RO-F006H &
B21-SRV-RO-F006J &
B21-SRV-RO-F006K

B21-SRV-RO-F006_8_9_10

3 1.46E-09

CCF of all components
in group

'B21-SRV-RO-F006'

B21-SRV-RO-F006_ALL

11 4.74E-07

  
Figure 4.1-2.  Sheet 68  Nuclear Boiler System 
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 4.1-127

FAILURE OF ALL 8
RELIEF-ONLY SRVS TO

OPEN (F003)

B21-F003ALLFAIL-RO
Sheet 7

F003A FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G1

Sheet 70

F003B FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G2

Sheet 74

F003C FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G3

Sheet 78

F003D FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G4

Sheet 82

F003E FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G5

Sheet 86

F003F FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G6

Sheet 90

F003G FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G7

Sheet 94

F003H FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G8

Sheet 98

  
Figure 4.1-2.  Sheet 69  Nuclear Boiler System 
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 4.1-128

F003A FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G1
Sheet 69

B21-SRV-RO-F_139

Sheet 71

B21-SRV-RO-F_138

Sheet 72

B21-SRV-RO-F_137

Sheet 73

F003A FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003A
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B

B21-SRV-RO-F003_1_2

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C

B21-SRV-RO-F003_1_3

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 70  Nuclear Boiler System 
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 4.1-129

B21-SRV-RO-F_139
Sheet 70

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003C

B21-SRV-RO-F003_1_2_3

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_2_4

3 2.51E-09

  
Figure 4.1-2.  Sheet 71  Nuclear Boiler System 
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 4.1-130

B21-SRV-RO-F_138
Sheet 70

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_2_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_2_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_2_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_2_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_3_4

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_3_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_3_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_3_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_3_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_4_5

3 2.51E-09

  
Figure 4.1-2.  Sheet 72  Nuclear Boiler System 
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 4.1-131

B21-SRV-RO-F_137
Sheet 70

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 73  Nuclear Boiler System 
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 4.1-132

F003B FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G2
Sheet 69

B21-SRV-RO-F_136

Sheet 75

B21-SRV-RO-F_135

Sheet 76

B21-SRV-RO-F_134

Sheet 77

F003B FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003B
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B

B21-SRV-RO-F003_1_2

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C

B21-SRV-RO-F003_2_3

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D

B21-SRV-RO-F003_2_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 74  Nuclear Boiler System 
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 4.1-133

B21-SRV-RO-F_136
Sheet 74

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003C

B21-SRV-RO-F003_1_2_3

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_2_4

3 2.51E-09

  
Figure 4.1-2.  Sheet 75  Nuclear Boiler System 
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 4.1-134

B21-SRV-RO-F_135
Sheet 74

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_2_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_2_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_2_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_2_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_2_3_4

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_3_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_3_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_3_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_3_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_4_5

3 2.51E-09

  
Figure 4.1-2.  Sheet 76  Nuclear Boiler System 
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 4.1-135

B21-SRV-RO-F_134
Sheet 74

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07
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 4.1-136

F003C FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G3
Sheet 69

B21-SRV-RO-F_133

Sheet 79

B21-SRV-RO-F_132

Sheet 80

B21-SRV-RO-F_131

Sheet 81

F003C FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003C
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C

B21-SRV-RO-F003_1_3

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C

B21-SRV-RO-F003_2_3

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_3_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_3_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_7

2 7.52E-08
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 4.1-137

B21-SRV-RO-F_133
Sheet 78

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003C

B21-SRV-RO-F003_1_2_3

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_3_4

3 2.51E-09

  
Figure 4.1-2.  Sheet 79  Nuclear Boiler System 
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 4.1-138

B21-SRV-RO-F_132
Sheet 78

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_3_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_3_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_3_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_3_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_2_3_4

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_3_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_3_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_3_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_3_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_3_4_5

3 2.51E-09
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 4.1-139

B21-SRV-RO-F_131
Sheet 78

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07
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 4.1-140

F003D FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G4
Sheet 69

B21-SRV-RO-F_130

Sheet 83

B21-SRV-RO-F_129

Sheet 84

B21-SRV-RO-F_128

Sheet 85

F003D FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003D
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D

B21-SRV-RO-F003_2_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_3_4

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_4_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_4_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 82  Nuclear Boiler System 
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 4.1-141

B21-SRV-RO-F_130
Sheet 82

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_2_4

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_1_3_4

3 2.51E-09

  
Figure 4.1-2.  Sheet 83  Nuclear Boiler System 
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 4.1-142

B21-SRV-RO-F_129
Sheet 82

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_4_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003D

B21-SRV-RO-F003_2_3_4

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_4_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_3_4_5

3 2.51E-09

  
Figure 4.1-2.  Sheet 84  Nuclear Boiler System 
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 4.1-143

B21-SRV-RO-F_128
Sheet 82

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_4_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 85  Nuclear Boiler System 
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 4.1-144

F003E FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G5
Sheet 69

B21-SRV-RO-F_127

Sheet 87

B21-SRV-RO-F_126

Sheet 88

B21-SRV-RO-F_125

Sheet 89

F003E FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003E
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_3_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_4_5

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_5_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_5_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 86  Nuclear Boiler System 
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 4.1-145

B21-SRV-RO-F_127
Sheet 86

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_2_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_3_5

3 2.51E-09

  
Figure 4.1-2.  Sheet 87  Nuclear Boiler System 
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 4.1-146

B21-SRV-RO-F_126
Sheet 86

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_1_4_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_3_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_2_4_5

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003E

B21-SRV-RO-F003_3_4_5

3 2.51E-09

  
Figure 4.1-2.  Sheet 88  Nuclear Boiler System 
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 4.1-147

B21-SRV-RO-F_125
Sheet 86

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_4_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_5_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 89  Nuclear Boiler System 
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 4.1-148

F003F FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G6
Sheet 69

B21-SRV-RO-F_124

Sheet 91

B21-SRV-RO-F_123

Sheet 92

B21-SRV-RO-F_122

Sheet 93

F003F FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003F
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_4_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_5_6

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_6_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 90  Nuclear Boiler System 
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 4.1-149

B21-SRV-RO-F_124
Sheet 90

CCF of two
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_6_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_2_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_3_6

3 2.51E-09

  
Figure 4.1-2.  Sheet 91  Nuclear Boiler System 
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 4.1-150

B21-SRV-RO-F_123
Sheet 90

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_1_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_3_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_4_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_2_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_4_6

3 2.51E-09

  
Figure 4.1-2.  Sheet 92  Nuclear Boiler System 
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 4.1-151

B21-SRV-RO-F_122
Sheet 90

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_3_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003F

B21-SRV-RO-F003_4_5_6

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_5_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_6_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 93  Nuclear Boiler System 
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 4.1-152

F003G FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G7
Sheet 69

B21-SRV-RO-F_121

Sheet 95

B21-SRV-RO-F_120

Sheet 96

B21-SRV-RO-F_119

Sheet 97

F003G FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003G
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_7

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_7

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_7

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_7

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_5_7

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_6_7

2 7.52E-08

  
Figure 4.1-2.  Sheet 94  Nuclear Boiler System 
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 4.1-153

B21-SRV-RO-F_121
Sheet 94

CCF of two
components:

B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_7_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_2_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_3_7

3 2.51E-09

  
Figure 4.1-2.  Sheet 95  Nuclear Boiler System 
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 4.1-154

B21-SRV-RO-F_120
Sheet 94

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_1_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_3_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_4_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_2_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_4_7

3 2.51E-09

  
Figure 4.1-2.  Sheet 96  Nuclear Boiler System 
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 4.1-155

B21-SRV-RO-F_119
Sheet 94

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_3_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_5_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_4_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003G

B21-SRV-RO-F003_5_6_7

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_6_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 97  Nuclear Boiler System 
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 4.1-156

F003H FAILS TO OPEN
IN RELIEF MODE --
including common

cause

B21-SRV-RO-F003-G8
Sheet 69

B21-SRV-RO-F_118

Sheet 99

B21-SRV-RO-F_117

Sheet 100

B21-SRV-RO-F_116

Sheet 101

F003H FAILS TO OPEN
IN RELIEF MODE

B21-SRV-RO-F003H
2.00E-05

CCF of two
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_8

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_8

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_8

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_8

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_8

2 7.52E-08

CCF of two
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_6_8

2 7.52E-08

  
Figure 4.1-2.  Sheet 98  Nuclear Boiler System 
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 4.1-157

B21-SRV-RO-F_118
Sheet 98

CCF of two
components:

B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_7_8

2 7.52E-08

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003B &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_2_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_3_8

3 2.51E-09

  
Figure 4.1-2.  Sheet 99  Nuclear Boiler System 
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 4.1-158

B21-SRV-RO-F_117
Sheet 98

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003A &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_1_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003C &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_3_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_4_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003B &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_2_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003D &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_4_8

3 2.51E-09

  
Figure 4.1-2.  Sheet 100  Nuclear Boiler System 
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 4.1-159

B21-SRV-RO-F_116
Sheet 98

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003C &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_3_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003E &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_5_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003D &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_4_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003F &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_6_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003E &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_5_7_8

3 2.51E-09

CCF of three
components:

B21-SRV-RO-F003F &
B21-SRV-RO-F003G &
B21-SRV-RO-F003H

B21-SRV-RO-F003_6_7_8

3 2.51E-09

CCF of all components
in group

'B21-SRV-RO-F003'

B21-SRV-RO-F003_ALL

9 4.74E-07

  
Figure 4.1-2.  Sheet 101  Nuclear Boiler System 
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 4.1-160

6 OUT OF 10 SRV FAIL
TO OPEN MANULLY IN

ACTUATION MODE

XM-TOPXMAN

6/10 SRVS FAIL TO
OPEN IN ACTUATION

MODE

B21-6/10SRVFAIL

Sheet 103

OPERATOR FAILURES

B21-SRV-OPERATOR

OPERATOR FAILS TO
RECOGNIZE NEED OF
DEPRESSURIZATION

XXX-XHE-FO-DEPRESS
3.00E-02

OPERATOR FAILS TO
OPEN 6/10 SRVs

B21-XHE-FO-6OPEN
3.00E-02

  
Figure 4.1-2.  Sheet 102  Nuclear Boiler System 
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 4.1-161

6/10 SRVS FAIL TO
OPEN IN ACTUATION

MODE

B21-6/10SRVFAIL

6
Sheet 102

SRV F006A FAILS TO
OPEN (GROUP 1)

B21-F006A-ACT

Sheet 104

SRV F006B FAILS TO
OPEN (GROUP 1)

B21-F006B-ACT

Sheet 118

SRV F006C FAILS TO
OPEN (GROUP 1)

B21-F006C-ACT

Sheet 132

SRV F006D FAILS TO
OPEN (GROUP 1)

B21-F006D-ACT

Sheet 146

SRV F006E FAILS TO
OPEN (GROUP 1)

B21-F006E-ACT

Sheet 160

SRV F006F FAILS TO
OPEN (GROUP 2)

B21-F006F-ACT

Sheet 174

SRV F006G FAILS TO
OPEN (GROUP 2)

B21-F006G-ACT

Sheet 188

SRV F006H FAILS TO
OPEN (GROUP 2)

B21-F006H-ACT

Sheet 202

SRV F006J FAILS TO
OPEN (GROUP 2)

B21-F006J-ACT

Sheet 216

SRV F006K FAILS TO
OPEN (GROUP 2)

B21-F006K-ACT

Sheet 230

  
Figure 4.1-2.  Sheet 103  Nuclear Boiler System 
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 4.1-162

SRV F006A FAILS TO
OPEN (GROUP 1)

B21-F006A-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO SRV F006A

B21-F006A-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006A-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006A-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006A-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006A-DPS
1.00E-03

MECHANICAL FAILURES
OF SRV F006A

B21-F006A-MECH

SRV F006A FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G1

Sheet 105

LOSS OF NITROGEN TO
SRV F006A

B21-LOSSN2-F006A

Sheet 111

  
Figure 4.1-2.  Sheet 104  Nuclear Boiler System 
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 4.1-163

SRV F006A FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G1
Sheet 104

B21-SRV-CC-G_115

Sheet 106

B21-SRV-CC-G_114

Sheet 107

B21-SRV-CC-G_113

Sheet 108

B21-SRV-CC-G_112

Sheet 109

B21-SRV-CC-G_111

Sheet 110

SRV F006A FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006A
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B

B21-SRV-CC_1_2

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C

B21-SRV-CC_1_3

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D

B21-SRV-CC_1_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E

B21-SRV-CC_1_5

2 3.66E-05

  
Figure 4.1-2.  Sheet 105  Nuclear Boiler System 
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 4.1-164

B21-SRV-CC-G_115
Sheet 105

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F

B21-SRV-CC_1_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G

B21-SRV-CC_1_7

2 3.66E-05

  
Figure 4.1-2.  Sheet 106  Nuclear Boiler System 
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 4.1-165

B21-SRV-CC-G_114
Sheet 105

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H

B21-SRV-CC_1_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006J

B21-SRV-CC_1_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006K

B21-SRV-CC_1_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006C
B21-SRV-CC_1_2_3

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006D
B21-SRV-CC_1_2_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006E
B21-SRV-CC_1_2_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006F
B21-SRV-CC_1_2_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006G
B21-SRV-CC_1_2_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006H
B21-SRV-CC_1_2_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &

B21-SRV-CC-F006J
B21-SRV-CC_1_2_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 107  Nuclear Boiler System 
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 4.1-166

B21-SRV-CC-G_113
Sheet 105

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006K
B21-SRV-CC_1_2_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_1_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_1_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_1_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_1_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_1_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_1_3_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K

B21-SRV-CC_1_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_1_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_1_4_6

3 1.44E-05

  
Figure 4.1-2.  Sheet 108  Nuclear Boiler System 
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 4.1-167

B21-SRV-CC-G_112
Sheet 105

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_1_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_1_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_1_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_1_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_1_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_1_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_1_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_1_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_1_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_1_6_7

3 1.44E-05

  
Figure 4.1-2.  Sheet 109  Nuclear Boiler System 
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 4.1-168

B21-SRV-CC-G_111
Sheet 105

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_1_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_1_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_1_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_1_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_1_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_1_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_1_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_1_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_1_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04

  
Figure 4.1-2.  Sheet 110  Nuclear Boiler System 
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 4.1-169

LOSS OF NITROGEN TO
SRV F006A

B21-LOSSN2-F006A
Sheet 104

LOSS OF NITROGEN
ACCUMULATOR

B21-F006A-ACCUM

NITROGEN ACCUMULATOR
A003A RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003A
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035A

B21-F006A-ACCUMCHK

CHECK VALVE F035A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G1

Sheet 112

CHECK VALVE F035A
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035A
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03

  
Figure 4.1-2.  Sheet 111  Nuclear Boiler System 
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 4.1-170

CHECK VALVE F035A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G1
Sheet 111

B21-UV_-OO-G_115

Sheet 113

B21-UV_-OO-G_114

Sheet 114

B21-UV_-OO-G_113

Sheet 115

B21-UV_-OO-G_112

Sheet 116

B21-UV_-OO-G_111

Sheet 117

CHECK VALVE F035A
FAILS TO CLOSE

B21-UV_-OO-F035A
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B

B21-UV_-OO_1_2

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C

B21-UV_-OO_1_3

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D

B21-UV_-OO_1_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E

B21-UV_-OO_1_5

2 1.19E-07

  
Figure 4.1-2.  Sheet 112  Nuclear Boiler System 
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 4.1-171

B21-UV_-OO-G_115
Sheet 112

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F

B21-UV_-OO_1_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G

B21-UV_-OO_1_7

2 1.19E-07

  
Figure 4.1-2.  Sheet 113  Nuclear Boiler System 
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 4.1-172

B21-UV_-OO-G_114
Sheet 112

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H

B21-UV_-OO_1_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035J

B21-UV_-OO_1_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035K

B21-UV_-OO_1_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035C
B21-UV_-OO_1_2_3

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035D
B21-UV_-OO_1_2_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035E
B21-UV_-OO_1_2_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035F
B21-UV_-OO_1_2_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035G
B21-UV_-OO_1_2_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035H
B21-UV_-OO_1_2_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &

B21-UV_-OO-F035J
B21-UV_-OO_1_2_9

3 2.35E-07

  
Figure 4.1-2.  Sheet 114  Nuclear Boiler System 
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 4.1-173

B21-UV_-OO-G_113
Sheet 112

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035K
B21-UV_-OO_1_2_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_1_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_1_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_1_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_1_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_1_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_1_3_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K

B21-UV_-OO_1_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_1_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_1_4_6

3 2.35E-07

  
Figure 4.1-2.  Sheet 115  Nuclear Boiler System 
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 4.1-174

B21-UV_-OO-G_112
Sheet 112

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_1_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_1_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_1_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_1_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_1_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_1_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_1_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_1_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_1_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_1_6_7

3 2.35E-07

  
Figure 4.1-2.  Sheet 116  Nuclear Boiler System 
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 4.1-175

B21-UV_-OO-G_111
Sheet 112

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_1_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_1_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_1_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_1_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_1_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_1_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_1_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_1_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_1_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05

  
Figure 4.1-2.  Sheet 117  Nuclear Boiler System 
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 4.1-176

SRV F006B FAILS TO
OPEN (GROUP 1)

B21-F006B-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO SRV F006B

B21-F006B-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006B-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006B-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006B-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006B-DPS
1.00E-03

MECHANICAL FAILURES
OF SRV F006B

B21-F006B-MECH

SRV F006B FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G2

Sheet 119

LOSS OF NITROGEN TO
SRV F006B

B21-LOSSN2-F006B

Sheet 125

  
Figure 4.1-2.  Sheet 118  Nuclear Boiler System 
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 4.1-177

SRV F006B FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G2
Sheet 118

B21-SRV-CC-G_110

Sheet 120

B21-SRV-CC-G_109

Sheet 121

B21-SRV-CC-G_108

Sheet 122

B21-SRV-CC-G_107

Sheet 123

B21-SRV-CC-G_106

Sheet 124

SRV F006B FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006B
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B

B21-SRV-CC_1_2

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C

B21-SRV-CC_2_3

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D

B21-SRV-CC_2_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E

B21-SRV-CC_2_5

2 3.66E-05

  
Figure 4.1-2.  Sheet 119  Nuclear Boiler System 
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 4.1-178

B21-SRV-CC-G_110
Sheet 119

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F

B21-SRV-CC_2_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G

B21-SRV-CC_2_7

2 3.66E-05

  
Figure 4.1-2.  Sheet 120  Nuclear Boiler System 
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 4.1-179

B21-SRV-CC-G_109
Sheet 119

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H

B21-SRV-CC_2_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006J

B21-SRV-CC_2_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006K

B21-SRV-CC_2_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006C
B21-SRV-CC_1_2_3

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006D
B21-SRV-CC_1_2_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006E
B21-SRV-CC_1_2_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006F
B21-SRV-CC_1_2_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006G
B21-SRV-CC_1_2_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006H
B21-SRV-CC_1_2_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &

B21-SRV-CC-F006J
B21-SRV-CC_1_2_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 121  Nuclear Boiler System 
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 4.1-180

B21-SRV-CC-G_108
Sheet 119

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006K
B21-SRV-CC_1_2_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_2_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_2_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_2_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_2_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_2_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_2_3_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K

B21-SRV-CC_2_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_2_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_2_4_6

3 1.44E-05

  
Figure 4.1-2.  Sheet 122  Nuclear Boiler System 
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 4.1-181

B21-SRV-CC-G_107
Sheet 119

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_2_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_2_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_2_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_2_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_2_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_2_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_2_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_2_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_2_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_2_6_7

3 1.44E-05

  
Figure 4.1-2.  Sheet 123  Nuclear Boiler System 
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 4.1-182

B21-SRV-CC-G_106
Sheet 119

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_2_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_2_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_2_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_2_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_2_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_2_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_2_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_2_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_2_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04

  
Figure 4.1-2.  Sheet 124  Nuclear Boiler System 
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 4.1-183

LOSS OF NITROGEN TO
SRV F006B

B21-LOSSN2-F006B
Sheet 118

LOSS OF NITROGEN
ACCUMULATOR

B21-F006B-ACCUM

NITROGEN ACCUMULATOR
A003B RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003B
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035B

B21-F006B-ACCUMCHK

CHECK VALVE F035B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G2

Sheet 126

CHECK VALVE F035B
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035B
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03

  
Figure 4.1-2.  Sheet 125  Nuclear Boiler System 
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 4.1-184

CHECK VALVE F035B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G2
Sheet 125

B21-UV_-OO-G_110

Sheet 127

B21-UV_-OO-G_109

Sheet 128

B21-UV_-OO-G_108

Sheet 129

B21-UV_-OO-G_107

Sheet 130

B21-UV_-OO-G_106

Sheet 131

CHECK VALVE F035B
FAILS TO CLOSE

B21-UV_-OO-F035B
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B

B21-UV_-OO_1_2

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C

B21-UV_-OO_2_3

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D

B21-UV_-OO_2_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E

B21-UV_-OO_2_5

2 1.19E-07

  
Figure 4.1-2.  Sheet 126  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-185

B21-UV_-OO-G_110
Sheet 126

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F

B21-UV_-OO_2_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G

B21-UV_-OO_2_7

2 1.19E-07

  
Figure 4.1-2.  Sheet 127  Nuclear Boiler System 
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 4.1-186

B21-UV_-OO-G_109
Sheet 126

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H

B21-UV_-OO_2_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035J

B21-UV_-OO_2_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035K

B21-UV_-OO_2_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035C
B21-UV_-OO_1_2_3

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035D
B21-UV_-OO_1_2_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035E
B21-UV_-OO_1_2_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035F
B21-UV_-OO_1_2_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035G
B21-UV_-OO_1_2_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035H
B21-UV_-OO_1_2_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &

B21-UV_-OO-F035J
B21-UV_-OO_1_2_9

3 2.35E-07

  
Figure 4.1-2.  Sheet 128  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-187

B21-UV_-OO-G_108
Sheet 126

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035K
B21-UV_-OO_1_2_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_2_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_2_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_2_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_2_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_2_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_2_3_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K

B21-UV_-OO_2_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_2_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_2_4_6

3 2.35E-07

  
Figure 4.1-2.  Sheet 129  Nuclear Boiler System 
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 4.1-188

B21-UV_-OO-G_107
Sheet 126

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_2_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_2_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_2_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_2_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_2_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_2_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_2_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_2_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_2_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_2_6_7

3 2.35E-07

  
Figure 4.1-2.  Sheet 130  Nuclear Boiler System 
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 4.1-189

B21-UV_-OO-G_106
Sheet 126

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_2_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_2_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_2_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_2_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_2_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_2_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_2_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_2_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_2_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05

  
Figure 4.1-2.  Sheet 131  Nuclear Boiler System 
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 4.1-190

SRV F006C FAILS TO
OPEN (GROUP 1)

B21-F006C-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006C

B21-F006C-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006C-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006C-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006C-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006C-DPS
1.00E-03

MECHANICAL FAILURES
OF F006C

B21-F006C-MECH

SRV F006C FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G3

Sheet 133

LOSS OF NITROGEN TO
SRV F006C

B21-LOSSN2-F006C

Sheet 139

  
Figure 4.1-2.  Sheet 132  Nuclear Boiler System 
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 4.1-191

SRV F006C FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G3
Sheet 132

B21-SRV-CC-G_105

Sheet 134

B21-SRV-CC-G_104

Sheet 135

B21-SRV-CC-G_103

Sheet 136

B21-SRV-CC-G_102

Sheet 137

B21-SRV-CC-G_101

Sheet 138

SRV F006C FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006C
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C

B21-SRV-CC_1_3

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C

B21-SRV-CC_2_3

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D

B21-SRV-CC_3_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E

B21-SRV-CC_3_5

2 3.66E-05
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 4.1-192

B21-SRV-CC-G_105
Sheet 133

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F

B21-SRV-CC_3_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G

B21-SRV-CC_3_7

2 3.66E-05
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 4.1-193

B21-SRV-CC-G_104
Sheet 133

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H

B21-SRV-CC_3_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006J

B21-SRV-CC_3_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006K

B21-SRV-CC_3_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006C
B21-SRV-CC_1_2_3

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_1_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_1_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_1_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_1_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_1_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_1_3_9

3 1.44E-05
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 4.1-194

B21-SRV-CC-G_103
Sheet 133

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K
B21-SRV-CC_1_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_2_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_2_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_2_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_2_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_2_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_2_3_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K

B21-SRV-CC_2_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_3_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_3_4_6

3 1.44E-05
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 4.1-195

B21-SRV-CC-G_102
Sheet 133

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_3_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_3_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_3_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_3_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_3_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_3_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_3_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_3_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_3_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_3_6_7

3 1.44E-05
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 4.1-196

B21-SRV-CC-G_101
Sheet 133

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_3_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_3_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_3_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_3_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_3_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_3_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_3_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_3_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_3_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-197

LOSS OF NITROGEN TO
SRV F006C

B21-LOSSN2-F006C
Sheet 132

LOSS OF NITROGEN
ACCUMULATOR

B21-F006C-ACCUM

NITROGEN ACCUMULATOR
A003C RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003C
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035C

B21-F006C-ACCUMCHK

CHECK VALVE F035C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G3

Sheet 140

CHECK VALVE F035C
EXPERIENCESE REVERSE

LEAKAGE

B21-UV_-RL-F035C
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-198

CHECK VALVE F035C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G3
Sheet 139

B21-UV_-OO-G_105

Sheet 141

B21-UV_-OO-G_104

Sheet 142

B21-UV_-OO-G_103

Sheet 143

B21-UV_-OO-G_102

Sheet 144

B21-UV_-OO-G_101

Sheet 145

CHECK VALVE F035C
FAILS TO CLOSE

B21-UV_-OO-F035C
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C

B21-UV_-OO_1_3

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C

B21-UV_-OO_2_3

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D

B21-UV_-OO_3_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E

B21-UV_-OO_3_5

2 1.19E-07
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 4.1-199

B21-UV_-OO-G_105
Sheet 140

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F

B21-UV_-OO_3_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G

B21-UV_-OO_3_7

2 1.19E-07
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 4.1-200

B21-UV_-OO-G_104
Sheet 140

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H

B21-UV_-OO_3_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035J

B21-UV_-OO_3_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035K

B21-UV_-OO_3_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035C
B21-UV_-OO_1_2_3

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_1_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_1_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_1_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_1_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_1_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_1_3_9

3 2.35E-07
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 4.1-201

B21-UV_-OO-G_103
Sheet 140

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K
B21-UV_-OO_1_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_2_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_2_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_2_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_2_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_2_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_2_3_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K

B21-UV_-OO_2_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_3_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_3_4_6

3 2.35E-07
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 4.1-202

B21-UV_-OO-G_102
Sheet 140

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_3_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_3_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_3_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_3_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_3_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_3_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_3_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_3_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_3_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_3_6_7

3 2.35E-07
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 4.1-203

B21-UV_-OO-G_101
Sheet 140

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_3_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_3_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_3_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_3_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_3_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_3_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_3_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_3_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_3_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-204

SRV F006D FAILS TO
OPEN (GROUP 1)

B21-F006D-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006D

B21-F006D-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006D-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006D-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006D-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006D-DPS
1.00E-03

MECHANICAL FAILURES
OF F006D

B21-F006D-MECH

SRV F006D FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G4

Sheet 147

LOSS OF NITROGEN TO
SRV F006D

B21-LOSSN2-F006D

Sheet 153
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 4.1-205

SRV F006D FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G4
Sheet 146

B21-SRV-CC-G_100

Sheet 148

B21-SRV-CC-G_99

Sheet 149

B21-SRV-CC-G_98

Sheet 150

B21-SRV-CC-G_97

Sheet 151

B21-SRV-CC-G_96

Sheet 152

SRV F006D FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006D
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D

B21-SRV-CC_1_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D

B21-SRV-CC_2_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D

B21-SRV-CC_3_4

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E

B21-SRV-CC_4_5

2 3.66E-05
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 4.1-206

B21-SRV-CC-G_100
Sheet 147

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F

B21-SRV-CC_4_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G

B21-SRV-CC_4_7

2 3.66E-05

  
Figure 4.1-2.  Sheet 148  Nuclear Boiler System 
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 4.1-207

B21-SRV-CC-G_99
Sheet 147

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H

B21-SRV-CC_4_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006J

B21-SRV-CC_4_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006K

B21-SRV-CC_4_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006D
B21-SRV-CC_1_2_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_1_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_1_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_1_4_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_1_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_1_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_1_4_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 149  Nuclear Boiler System 
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 4.1-208

B21-SRV-CC-G_98
Sheet 147

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_1_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006D
B21-SRV-CC_2_3_4

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_2_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_2_4_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_2_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_2_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_2_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K

B21-SRV-CC_2_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_3_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_3_4_6

3 1.44E-05

  
Figure 4.1-2.  Sheet 150  Nuclear Boiler System 
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 4.1-209

B21-SRV-CC-G_97
Sheet 147

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_3_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_3_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_3_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_3_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_4_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_4_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_4_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_4_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_4_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_4_6_7

3 1.44E-05

  
Figure 4.1-2.  Sheet 151  Nuclear Boiler System 
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 4.1-210

B21-SRV-CC-G_96
Sheet 147

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_4_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_4_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_4_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_4_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_4_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_4_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_4_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_4_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_4_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04

  
Figure 4.1-2.  Sheet 152  Nuclear Boiler System 
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 4.1-211

LOSS OF NITROGEN TO
SRV F006D

B21-LOSSN2-F006D
Sheet 146

LOSS OF NITROGEN
ACCUMULATOR

B21-F006D-ACCUM

NITROGEN ACCUMULATOR
A003D RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003D
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035D

B21-F006D-ACCUMCHK

CHECK VALVE F035D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G4

Sheet 154

CHECK VALVE F035D
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035D
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03

  
Figure 4.1-2.  Sheet 153  Nuclear Boiler System 
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 4.1-212

CHECK VALVE F035D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G4
Sheet 153

B21-UV_-OO-G_100

Sheet 155

B21-UV_-OO-G_99

Sheet 156

B21-UV_-OO-G_98

Sheet 157

B21-UV_-OO-G_97

Sheet 158

B21-UV_-OO-G_96

Sheet 159

CHECK VALVE F035D
FAILS TO CLOSE

B21-UV_-OO-F035D
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D

B21-UV_-OO_1_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D

B21-UV_-OO_2_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D

B21-UV_-OO_3_4

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E

B21-UV_-OO_4_5

2 1.19E-07

  
Figure 4.1-2.  Sheet 154  Nuclear Boiler System 
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 4.1-213

B21-UV_-OO-G_100
Sheet 154

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F

B21-UV_-OO_4_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G

B21-UV_-OO_4_7

2 1.19E-07

  
Figure 4.1-2.  Sheet 155  Nuclear Boiler System 
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 4.1-214

B21-UV_-OO-G_99
Sheet 154

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H

B21-UV_-OO_4_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035J

B21-UV_-OO_4_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035K

B21-UV_-OO_4_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035D
B21-UV_-OO_1_2_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_1_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_1_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_1_4_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_1_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_1_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_1_4_9

3 2.35E-07

  
Figure 4.1-2.  Sheet 156  Nuclear Boiler System 
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 4.1-215

B21-UV_-OO-G_98
Sheet 154

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_1_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035D
B21-UV_-OO_2_3_4

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_2_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_2_4_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_2_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_2_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_2_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K

B21-UV_-OO_2_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_3_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_3_4_6

3 2.35E-07

  
Figure 4.1-2.  Sheet 157  Nuclear Boiler System 
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 4.1-216

B21-UV_-OO-G_97
Sheet 154

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_3_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_3_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_3_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_3_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_4_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_4_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_4_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_4_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_4_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_4_6_7

3 2.35E-07

  
Figure 4.1-2.  Sheet 158  Nuclear Boiler System 
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 4.1-217

B21-UV_-OO-G_96
Sheet 154

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_4_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_4_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_4_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_4_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_4_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_4_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_4_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_4_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_4_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05

  
Figure 4.1-2.  Sheet 159  Nuclear Boiler System 
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 4.1-218

SRV F006E FAILS TO
OPEN (GROUP 1)

B21-F006E-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006E

B21-F006E-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006E-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006E-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006E-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006E-DPS
1.00E-03

MECHANICAL FAILURES
OF F006E

B21-F006E-MECH

SRV F006E FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G5

Sheet 161

LOSS OF NITROGEN TO
SRV F006E

B21-LOSSN2-F006E

Sheet 167

  
Figure 4.1-2.  Sheet 160  Nuclear Boiler System 
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 4.1-219

SRV F006E FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G5
Sheet 160

B21-SRV-CC-G_95

Sheet 162

B21-SRV-CC-G_94

Sheet 163

B21-SRV-CC-G_93

Sheet 164

B21-SRV-CC-G_92

Sheet 165

B21-SRV-CC-G_91

Sheet 166

SRV F006E FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006E
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E

B21-SRV-CC_1_5

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E

B21-SRV-CC_2_5

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E

B21-SRV-CC_3_5

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E

B21-SRV-CC_4_5

2 3.66E-05

  
Figure 4.1-2.  Sheet 161  Nuclear Boiler System 
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 4.1-220

B21-SRV-CC-G_95
Sheet 161

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F

B21-SRV-CC_5_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G

B21-SRV-CC_5_7

2 3.66E-05

  
Figure 4.1-2.  Sheet 162  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-221

B21-SRV-CC-G_94
Sheet 161

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H

B21-SRV-CC_5_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006J

B21-SRV-CC_5_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_5_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006E
B21-SRV-CC_1_2_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_1_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_1_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_1_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_1_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_1_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_1_5_9

3 1.44E-05
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 4.1-222

B21-SRV-CC-G_93
Sheet 161

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K
B21-SRV-CC_1_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006E
B21-SRV-CC_2_3_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_2_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_2_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_2_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_2_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_2_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_2_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006E
B21-SRV-CC_3_4_5

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_3_5_6

3 1.44E-05
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 4.1-223

B21-SRV-CC-G_92
Sheet 161

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_3_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_3_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_3_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K
B21-SRV-CC_3_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_4_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_4_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_4_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_4_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_4_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_5_6_7

3 1.44E-05
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 4.1-224

B21-SRV-CC-G_91
Sheet 161

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_5_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_5_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_5_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_5_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_5_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_5_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_5_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_5_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_5_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-225

LOSS OF NITROGEN TO
SRV F006E

B21-LOSSN2-F006E
Sheet 160

LOSS OF NITROGEN
ACCUMULATOR

B21-F006E-ACCUM

NITROGEN ACCUMULATOR
A003E RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003E
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035E

B21-F006E-ACCUMCHK

CHECK VALVE F035E
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G5

Sheet 168

CHECK VALVE F035E
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035E
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-226

CHECK VALVE F035E
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G5
Sheet 167

B21-UV_-OO-G_95

Sheet 169

B21-UV_-OO-G_94

Sheet 170

B21-UV_-OO-G_93

Sheet 171

B21-UV_-OO-G_92

Sheet 172

B21-UV_-OO-G_91

Sheet 173

CHECK VALVE F035E
FAILS TO CLOSE

B21-UV_-OO-F035E
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E

B21-UV_-OO_1_5

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E

B21-UV_-OO_2_5

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E

B21-UV_-OO_3_5

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E

B21-UV_-OO_4_5

2 1.19E-07
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 4.1-227

B21-UV_-OO-G_95
Sheet 168

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F

B21-UV_-OO_5_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G

B21-UV_-OO_5_7

2 1.19E-07
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 4.1-228

B21-UV_-OO-G_94
Sheet 168

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H

B21-UV_-OO_5_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035J

B21-UV_-OO_5_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_5_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035E
B21-UV_-OO_1_2_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_1_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_1_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_1_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_1_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_1_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_1_5_9

3 2.35E-07

  
Figure 4.1-2.  Sheet 170  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-229

B21-UV_-OO-G_93
Sheet 168

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K
B21-UV_-OO_1_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035E
B21-UV_-OO_2_3_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_2_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_2_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_2_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_2_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_2_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_2_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035E
B21-UV_-OO_3_4_5

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_3_5_6

3 2.35E-07
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 4.1-230

B21-UV_-OO-G_92
Sheet 168

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_3_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_3_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_3_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K
B21-UV_-OO_3_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_4_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_4_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_4_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_4_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_4_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_5_6_7

3 2.35E-07
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 4.1-231

B21-UV_-OO-G_91
Sheet 168

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_5_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_5_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_5_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_5_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_5_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_5_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_5_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_5_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_5_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-232

SRV F006F FAILS TO
OPEN (GROUP 2)

B21-F006F-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006F

B21-F006F-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006F-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006F-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006F-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006F-DPS
1.00E-03

MECHANICAL FAILURES
OF F006F

B21-F006F-MECH

SRV F006F FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G6

Sheet 175

LOSS OF NITROGEN TO
SRV F006F

B21-LOSSN2-F006F

Sheet 181
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 4.1-233

SRV F006F FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G6
Sheet 174

B21-SRV-CC-G_90

Sheet 176

B21-SRV-CC-G_89

Sheet 177

B21-SRV-CC-G_88

Sheet 178

B21-SRV-CC-G_87

Sheet 179

B21-SRV-CC-G_86

Sheet 180

SRV F006F FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006F
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F

B21-SRV-CC_1_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F

B21-SRV-CC_2_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F

B21-SRV-CC_3_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F

B21-SRV-CC_4_6

2 3.66E-05
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 4.1-234

B21-SRV-CC-G_90
Sheet 175

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F

B21-SRV-CC_5_6

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G

B21-SRV-CC_6_7

2 3.66E-05
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 4.1-235

B21-SRV-CC-G_89
Sheet 175

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H

B21-SRV-CC_6_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006J

B21-SRV-CC_6_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_6_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006F
B21-SRV-CC_1_2_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_1_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_1_4_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_1_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_1_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_1_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_1_6_9

3 1.44E-05
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 4.1-236

B21-SRV-CC-G_88
Sheet 175

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_1_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006F
B21-SRV-CC_2_3_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_2_4_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_2_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_2_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_2_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_2_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_2_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006F
B21-SRV-CC_3_4_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_3_5_6

3 1.44E-05
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 4.1-237

B21-SRV-CC-G_87
Sheet 175

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_3_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_3_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_3_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_3_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006F
B21-SRV-CC_4_5_6

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_4_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_4_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_4_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_4_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_5_6_7

3 1.44E-05
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 4.1-238

B21-SRV-CC-G_86
Sheet 175

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_5_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_5_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_5_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_6_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_6_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_6_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_6_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_6_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_6_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-239

LOSS OF NITROGEN TO
SRV F006F

B21-LOSSN2-F006F
Sheet 174

LOSS OF NITROGEN
ACCUMULATOR

B21-F006F-ACCUM

NITROGEN ACCUMULATOR
A003F RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003F
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035F

B21-F006F-ACCUMCHK

CHECK VALVE F035F
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G6

Sheet 182

CHECK VALVE F035F
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035F
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-240

CHECK VALVE F035F
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G6
Sheet 181

B21-UV_-OO-G_90

Sheet 183

B21-UV_-OO-G_89

Sheet 184

B21-UV_-OO-G_88

Sheet 185

B21-UV_-OO-G_87

Sheet 186

B21-UV_-OO-G_86

Sheet 187

CHECK VALVE F035F
FAILS TO CLOSE

B21-UV_-OO-F035F
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F

B21-UV_-OO_1_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F

B21-UV_-OO_2_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F

B21-UV_-OO_3_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F

B21-UV_-OO_4_6

2 1.19E-07
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 4.1-241

B21-UV_-OO-G_90
Sheet 182

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F

B21-UV_-OO_5_6

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G

B21-UV_-OO_6_7

2 1.19E-07
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 4.1-242

B21-UV_-OO-G_89
Sheet 182

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H

B21-UV_-OO_6_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035J

B21-UV_-OO_6_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_6_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035F
B21-UV_-OO_1_2_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_1_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_1_4_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_1_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_1_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_1_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_1_6_9

3 2.35E-07
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 4.1-243

B21-UV_-OO-G_88
Sheet 182

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_1_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035F
B21-UV_-OO_2_3_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_2_4_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_2_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_2_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_2_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_2_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_2_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035F
B21-UV_-OO_3_4_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_3_5_6

3 2.35E-07
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 4.1-244

B21-UV_-OO-G_87
Sheet 182

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_3_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_3_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_3_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_3_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035F
B21-UV_-OO_4_5_6

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_4_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_4_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_4_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_4_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_5_6_7

3 2.35E-07
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 4.1-245

B21-UV_-OO-G_86
Sheet 182

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_5_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_5_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_5_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_6_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_6_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_6_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_6_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_6_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_6_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-246

SRV F006G FAILS TO
OPEN (GROUP 2)

B21-F006G-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006G

B21-F006G-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006G-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006G-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006G-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006G-DPS
1.00E-03

MECHANICAL FAILURES
OF F006G

B21-F006G-MECH

SRV F006G FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G7

Sheet 189

LOSS OF NITROGEN TO
SRV F006G

B21-LOSSN2-F006G

Sheet 195
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 4.1-247

SRV F006G FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G7
Sheet 188

B21-SRV-CC-G_85

Sheet 190

B21-SRV-CC-G_84

Sheet 191

B21-SRV-CC-G_83

Sheet 192

B21-SRV-CC-G_82

Sheet 193

B21-SRV-CC-G_81

Sheet 194

SRV F006G FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006G
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G

B21-SRV-CC_1_7

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G

B21-SRV-CC_2_7

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G

B21-SRV-CC_3_7

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G

B21-SRV-CC_4_7

2 3.66E-05
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 4.1-248

B21-SRV-CC-G_85
Sheet 189

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G

B21-SRV-CC_5_7

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G

B21-SRV-CC_6_7

2 3.66E-05
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 4.1-249

B21-SRV-CC-G_84
Sheet 189

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H

B21-SRV-CC_7_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006J

B21-SRV-CC_7_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_7_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006G
B21-SRV-CC_1_2_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_1_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_1_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_1_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_1_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_1_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_1_7_9

3 1.44E-05
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 4.1-250

B21-SRV-CC-G_83
Sheet 189

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_1_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006G
B21-SRV-CC_2_3_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_2_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_2_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_2_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_2_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_2_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_2_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006G
B21-SRV-CC_3_4_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_3_5_7

3 1.44E-05
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 4.1-251

B21-SRV-CC-G_82
Sheet 189

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_3_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_3_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_3_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_3_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006G
B21-SRV-CC_4_5_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_4_6_7

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_4_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_4_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_4_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006G
B21-SRV-CC_5_6_7

3 1.44E-05
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 4.1-252

B21-SRV-CC-G_81
Sheet 189

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_5_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_5_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_5_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_6_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_6_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_6_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_7_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_7_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_7_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-253

LOSS OF NITROGEN TO
SRV F006G

B21-LOSSN2-F006G
Sheet 188

LOSS OF NITROGEN
ACCUMULATOR

B21-F006G-ACCUM

NITROGEN ACCUMULATOR
A003G RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003G
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035G

B21-F006G-ACCUMCHK

CHECK VALVE F035G
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G7

Sheet 196

CHECK VALVE F035G
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035G
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-254

CHECK VALVE F035G
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G7
Sheet 195

B21-UV_-OO-G_85

Sheet 197

B21-UV_-OO-G_84

Sheet 198

B21-UV_-OO-G_83

Sheet 199

B21-UV_-OO-G_82

Sheet 200

B21-UV_-OO-G_81

Sheet 201

CHECK VALVE F035G
FAILS TO CLOSE

B21-UV_-OO-F035G
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G

B21-UV_-OO_1_7

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G

B21-UV_-OO_2_7

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G

B21-UV_-OO_3_7

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G

B21-UV_-OO_4_7

2 1.19E-07
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 4.1-255

B21-UV_-OO-G_85
Sheet 196

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G

B21-UV_-OO_5_7

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G

B21-UV_-OO_6_7

2 1.19E-07
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 4.1-256

B21-UV_-OO-G_84
Sheet 196

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H

B21-UV_-OO_7_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035J

B21-UV_-OO_7_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_7_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035G
B21-UV_-OO_1_2_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_1_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_1_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_1_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_1_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_1_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_1_7_9

3 2.35E-07
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 4.1-257

B21-UV_-OO-G_83
Sheet 196

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_1_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035G
B21-UV_-OO_2_3_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_2_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_2_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_2_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_2_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_2_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_2_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035G
B21-UV_-OO_3_4_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_3_5_7

3 2.35E-07
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 4.1-258

B21-UV_-OO-G_82
Sheet 196

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_3_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_3_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_3_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_3_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035G
B21-UV_-OO_4_5_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_4_6_7

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_4_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_4_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_4_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035G
B21-UV_-OO_5_6_7

3 2.35E-07
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 4.1-259

B21-UV_-OO-G_81
Sheet 196

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_5_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_5_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_5_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_6_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_6_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_6_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_7_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_7_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_7_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-260

SRV F006H FAILS TO
OPEN (GROUP 2)

B21-F006H-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006H

B21-F006H-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006H-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006H-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006H-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006H-DPS
1.00E-03

MECHANICAL FAILURES
OF F006H

B21-F006H-MECH

SRV F006H FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G8

Sheet 203

LOSS OF NITROGEN TO
SRV F006H

B21-LOSSN2-F006H

Sheet 209
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 4.1-261

SRV F006H FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G8
Sheet 202

B21-SRV-CC-G_80

Sheet 204

B21-SRV-CC-G_79

Sheet 205

B21-SRV-CC-G_78

Sheet 206

B21-SRV-CC-G_77

Sheet 207

B21-SRV-CC-G_76

Sheet 208

SRV F006H FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006H
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H

B21-SRV-CC_1_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H

B21-SRV-CC_2_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H

B21-SRV-CC_3_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H

B21-SRV-CC_4_8

2 3.66E-05
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 4.1-262

B21-SRV-CC-G_80
Sheet 203

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H

B21-SRV-CC_5_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H

B21-SRV-CC_6_8

2 3.66E-05
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 4.1-263

B21-SRV-CC-G_79
Sheet 203

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H

B21-SRV-CC_7_8

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006J

B21-SRV-CC_8_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_8_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006H
B21-SRV-CC_1_2_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_1_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_1_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_1_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_1_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_1_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_1_8_9

3 1.44E-05
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 4.1-264

B21-SRV-CC-G_78
Sheet 203

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_1_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006H
B21-SRV-CC_2_3_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_2_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_2_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_2_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_2_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_2_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_2_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006H
B21-SRV-CC_3_4_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_3_5_8

3 1.44E-05

  
Figure 4.1-2.  Sheet 206  Nuclear Boiler System 
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 4.1-265

B21-SRV-CC-G_77
Sheet 203

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_3_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_3_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_3_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_3_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006H
B21-SRV-CC_4_5_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_4_6_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_4_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_4_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_4_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006H
B21-SRV-CC_5_6_8

3 1.44E-05

  
Figure 4.1-2.  Sheet 207  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-266

B21-SRV-CC-G_76
Sheet 203

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_5_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_5_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_5_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006H
B21-SRV-CC_6_7_8

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_6_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_6_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_7_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_7_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_8_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04

  
Figure 4.1-2.  Sheet 208  Nuclear Boiler System 
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 4.1-267

LOSS OF NITROGEN TO
SRV F006H

B21-LOSSN2-F006H
Sheet 202

LOSS OF NITROGEN
ACCUMULATOR

B21-F006H-ACCUM

NITROGEN ACCUMULATOR
A003H RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003H
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035H

B21-F006H-ACCUMCHK

CHECK VALVE F035H
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G8

Sheet 210

CHECK VALVE F035H
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035H
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03

  
Figure 4.1-2.  Sheet 209  Nuclear Boiler System 
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 4.1-268

CHECK VALVE F035H
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G8
Sheet 209

B21-UV_-OO-G_80

Sheet 211

B21-UV_-OO-G_79

Sheet 212

B21-UV_-OO-G_78

Sheet 213

B21-UV_-OO-G_77

Sheet 214

B21-UV_-OO-G_76

Sheet 215

CHECK VALVE F035H
FAILS TO CLOSE

B21-UV_-OO-F035H
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H

B21-UV_-OO_1_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H

B21-UV_-OO_2_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H

B21-UV_-OO_3_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H

B21-UV_-OO_4_8

2 1.19E-07

  
Figure 4.1-2.  Sheet 210  Nuclear Boiler System 
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 4.1-269

B21-UV_-OO-G_80
Sheet 210

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H

B21-UV_-OO_5_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H

B21-UV_-OO_6_8

2 1.19E-07

  
Figure 4.1-2.  Sheet 211  Nuclear Boiler System 
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 4.1-270

B21-UV_-OO-G_79
Sheet 210

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H

B21-UV_-OO_7_8

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035J

B21-UV_-OO_8_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_8_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035H
B21-UV_-OO_1_2_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_1_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_1_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_1_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_1_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_1_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_1_8_9

3 2.35E-07

  
Figure 4.1-2.  Sheet 212  Nuclear Boiler System 
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 4.1-271

B21-UV_-OO-G_78
Sheet 210

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_1_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035H
B21-UV_-OO_2_3_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_2_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_2_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_2_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_2_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_2_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_2_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035H
B21-UV_-OO_3_4_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_3_5_8

3 2.35E-07

  
Figure 4.1-2.  Sheet 213  Nuclear Boiler System 
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 4.1-272

B21-UV_-OO-G_77
Sheet 210

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_3_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_3_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_3_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_3_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035H
B21-UV_-OO_4_5_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_4_6_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_4_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_4_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_4_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035H
B21-UV_-OO_5_6_8

3 2.35E-07

  
Figure 4.1-2.  Sheet 214  Nuclear Boiler System 
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 4.1-273

B21-UV_-OO-G_76
Sheet 210

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_5_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_5_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_5_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035H
B21-UV_-OO_6_7_8

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_6_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_6_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_7_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_7_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_8_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05

  
Figure 4.1-2.  Sheet 215  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-274

SRV F006J FAILS TO
OPEN (GROUP 2)

B21-F006J-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006J

B21-F006J-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006J-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006J-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006J-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006J-DPS
1.00E-03

MECHANICAL FAILURES
OF F006J

B21-F006J-MECH

SRV F006J FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G9

Sheet 217

LOSS OF NITROGEN TO
SRV F006J

B21-LOSSN2-F006J

Sheet 223

  
Figure 4.1-2.  Sheet 216  Nuclear Boiler System 
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 4.1-275

SRV F006J FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G9
Sheet 216

B21-SRV-CC-G_75

Sheet 218

B21-SRV-CC-G_74

Sheet 219

B21-SRV-CC-G_73

Sheet 220

B21-SRV-CC-G_72

Sheet 221

B21-SRV-CC-G_71

Sheet 222

SRV F006J FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006J
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006J

B21-SRV-CC_1_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006J

B21-SRV-CC_2_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006J

B21-SRV-CC_3_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006J

B21-SRV-CC_4_9

2 3.66E-05

  
Figure 4.1-2.  Sheet 217  Nuclear Boiler System 
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 4.1-276

B21-SRV-CC-G_75
Sheet 217

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006J

B21-SRV-CC_5_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006J

B21-SRV-CC_6_9

2 3.66E-05

  
Figure 4.1-2.  Sheet 218  Nuclear Boiler System 
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 4.1-277

B21-SRV-CC-G_74
Sheet 217

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006J

B21-SRV-CC_7_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006J

B21-SRV-CC_8_9

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_9_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &

B21-SRV-CC-F006J
B21-SRV-CC_1_2_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_1_3_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_1_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_1_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_1_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_1_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_1_8_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 219  Nuclear Boiler System 
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 4.1-278

B21-SRV-CC-G_73
Sheet 217

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_1_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &

B21-SRV-CC-F006J
B21-SRV-CC_2_3_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_2_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_2_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_2_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_2_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_2_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_2_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &

B21-SRV-CC-F006J
B21-SRV-CC_3_4_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_3_5_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 220  Nuclear Boiler System 
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 4.1-279

B21-SRV-CC-G_72
Sheet 217

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_3_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_3_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_3_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_3_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &

B21-SRV-CC-F006J
B21-SRV-CC_4_5_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_4_6_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_4_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_4_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_4_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006J
B21-SRV-CC_5_6_9

3 1.44E-05

  
Figure 4.1-2.  Sheet 221  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-280

B21-SRV-CC-G_71
Sheet 217

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_5_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_5_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_5_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &

B21-SRV-CC-F006J
B21-SRV-CC_6_7_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_6_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_6_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &

B21-SRV-CC-F006J
B21-SRV-CC_7_8_9

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_7_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_8_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-281

LOSS OF NITROGEN TO
SRV F006J

B21-LOSSN2-F006J
Sheet 216

LOSS OF NITROGEN
ACCUMULATOR

B21-F006J-ACCUM

NITROGEN ACCUMULATOR
A003J RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003J
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035J

B21-F006J-ACCUMCHK

CHECK VALVE F035J
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G9

Sheet 224

CHECK VALVE F035J
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035J
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-282

CHECK VALVE F035J
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G9
Sheet 223

B21-UV_-OO-G_75

Sheet 225

B21-UV_-OO-G_74

Sheet 226

B21-UV_-OO-G_73

Sheet 227

B21-UV_-OO-G_72

Sheet 228

B21-UV_-OO-G_71

Sheet 229

CHECK VALVE F035J
FAILS TO CLOSE

B21-UV_-OO-F035J
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035J

B21-UV_-OO_1_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035J

B21-UV_-OO_2_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035J

B21-UV_-OO_3_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035J

B21-UV_-OO_4_9

2 1.19E-07
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 4.1-283

B21-UV_-OO-G_75
Sheet 224

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035J

B21-UV_-OO_5_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035J

B21-UV_-OO_6_9

2 1.19E-07
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 4.1-284

B21-UV_-OO-G_74
Sheet 224

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035J

B21-UV_-OO_7_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035J

B21-UV_-OO_8_9

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_9_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &

B21-UV_-OO-F035J
B21-UV_-OO_1_2_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_1_3_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_1_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_1_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_1_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_1_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_1_8_9

3 2.35E-07
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 4.1-285

B21-UV_-OO-G_73
Sheet 224

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_1_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &

B21-UV_-OO-F035J
B21-UV_-OO_2_3_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_2_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_2_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_2_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_2_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_2_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_2_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &

B21-UV_-OO-F035J
B21-UV_-OO_3_4_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_3_5_9

3 2.35E-07
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 4.1-286

B21-UV_-OO-G_72
Sheet 224

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_3_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_3_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_3_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_3_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &

B21-UV_-OO-F035J
B21-UV_-OO_4_5_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_4_6_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_4_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_4_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_4_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035J
B21-UV_-OO_5_6_9

3 2.35E-07
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 4.1-287

B21-UV_-OO-G_71
Sheet 224

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_5_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_5_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_5_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &

B21-UV_-OO-F035J
B21-UV_-OO_6_7_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_6_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_6_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &

B21-UV_-OO-F035J
B21-UV_-OO_7_8_9

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_7_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_8_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-288

SRV F006K FAILS TO
OPEN (GROUP 2)

B21-F006K-ACT
Sheet 103

ELECTRICAL
TRANSMISSION FAILURES

TO F006K

B21-F006K-ELEC

Q-DCIS DIVISION A (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006K-A
1.00E-03

Q-DCIS DIVISION B (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006K-B
1.00E-03

Q-DCIS DIVISION C (1
OF 4) TRANSMISSION

FAILURE

C63-B21-F006K-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F006K-DPS
1.00E-03

MECHANICAL FAILURES
OF F006K

B21-F006K-MECH

SRV F006K FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G10

Sheet 231

LOSS OF NITROGEN TO
SRV F006K

B21-LOSSN2-F006K

Sheet 237
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 4.1-289

SRV F006K FAILS TO
OPEN ON DEMAND --

including common
cause

B21-SRV-CC-G10
Sheet 230

B21-SRV-CC-G_70

Sheet 232

B21-SRV-CC-G_69

Sheet 233

B21-SRV-CC-G_68

Sheet 234

B21-SRV-CC-G_67

Sheet 235

B21-SRV-CC-G_66

Sheet 236

SRV F006K FAILS TO
OPEN ON DEMAND

B21-SRV-CC-F006K
7.00E-03

CCF of two
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006K

B21-SRV-CC_1_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006K

B21-SRV-CC_2_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006K

B21-SRV-CC_3_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006K

B21-SRV-CC_4_10

2 3.66E-05
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 4.1-290

B21-SRV-CC-G_70
Sheet 231

CCF of two
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_5_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_6_10

2 3.66E-05
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 4.1-291

B21-SRV-CC-G_69
Sheet 231

CCF of two
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_7_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_8_10

2 3.66E-05

CCF of two
components:

B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_9_10

2 3.66E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006B &
B21-SRV-CC-F006K
B21-SRV-CC_1_2_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K
B21-SRV-CC_1_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K

B21-SRV-CC_1_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_1_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_1_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_1_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_1_8_10

3 1.44E-05
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 4.1-292

B21-SRV-CC-G_68
Sheet 231

CCF of three
components:

B21-SRV-CC-F006A &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_1_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006C &
B21-SRV-CC-F006K
B21-SRV-CC_2_3_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K
B21-SRV-CC_2_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K
B21-SRV-CC_2_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_2_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_2_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_2_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006B &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_2_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006D &
B21-SRV-CC-F006K

B21-SRV-CC_3_4_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K

B21-SRV-CC_3_5_10

3 1.44E-05
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 4.1-293

B21-SRV-CC-G_67
Sheet 231

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K
B21-SRV-CC_3_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_3_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_3_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006C &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_3_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006E &
B21-SRV-CC-F006K
B21-SRV-CC_4_5_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_4_6_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K

B21-SRV-CC_4_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_4_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006D &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_4_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006F &
B21-SRV-CC-F006K

B21-SRV-CC_5_6_10

3 1.44E-05
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 4.1-294

B21-SRV-CC-G_66
Sheet 231

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_5_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_5_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006E &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K
B21-SRV-CC_5_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006G &
B21-SRV-CC-F006K
B21-SRV-CC_6_7_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K
B21-SRV-CC_6_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006F &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_6_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006H &
B21-SRV-CC-F006K

B21-SRV-CC_7_8_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006G &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_7_9_10

3 1.44E-05

CCF of three
components:

B21-SRV-CC-F006H &
B21-SRV-CC-F006J &
B21-SRV-CC-F006K

B21-SRV-CC_8_9_10

3 1.44E-05

CCF of all components
in group 'B21-SRV-CC'

B21-SRV-CC_ALL

10 5.85E-04
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 4.1-295

LOSS OF NITROGEN TO
SRV F006K

B21-LOSSN2-F006K
Sheet 230

LOSS OF NITROGEN
ACCUMULATOR

B21-F006K-ACCUM

NITROGEN ACCUMULATOR
A003K RUPTURES

CATASTROPHICALLY

B21-TNK-RP-A003K
2.40E-06

FAILURES OF
ACCUMULATOR CHECK

VALVE F035K

B21-F006K-ACCUMCHK

CHECK VALVE F035K
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G10

Sheet 238

CHECK VALVE F035K
EXPERIENCES REVERSE

LEAKAGE

B21-UV_-RL-F035K
2.40E-05

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

P54-B21-HIGHPN2LOSS

10 1.00E-03
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 4.1-296

CHECK VALVE F035K
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-G10
Sheet 237

B21-UV_-OO-G_70

Sheet 239

B21-UV_-OO-G_69

Sheet 240

B21-UV_-OO-G_68

Sheet 241

B21-UV_-OO-G_67

Sheet 242

B21-UV_-OO-G_66

Sheet 243

CHECK VALVE F035K
FAILS TO CLOSE

B21-UV_-OO-F035K
1.00E-03

CCF of two
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035K

B21-UV_-OO_1_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035K

B21-UV_-OO_2_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035K

B21-UV_-OO_3_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035K

B21-UV_-OO_4_10

2 1.19E-07
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 4.1-297

B21-UV_-OO-G_70
Sheet 238

CCF of two
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_5_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_6_10

2 1.19E-07
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 4.1-298

B21-UV_-OO-G_69
Sheet 238

CCF of two
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_7_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_8_10

2 1.19E-07

CCF of two
components:

B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_9_10

2 1.19E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035B &
B21-UV_-OO-F035K
B21-UV_-OO_1_2_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K
B21-UV_-OO_1_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K

B21-UV_-OO_1_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_1_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_1_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_1_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_1_8_10

3 2.35E-07
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 4.1-299

B21-UV_-OO-G_68
Sheet 238

CCF of three
components:

B21-UV_-OO-F035A &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_1_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035C &
B21-UV_-OO-F035K
B21-UV_-OO_2_3_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K
B21-UV_-OO_2_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K
B21-UV_-OO_2_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_2_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_2_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_2_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035B &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_2_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035D &
B21-UV_-OO-F035K

B21-UV_-OO_3_4_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K

B21-UV_-OO_3_5_10

3 2.35E-07
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 4.1-300

B21-UV_-OO-G_67
Sheet 238

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K
B21-UV_-OO_3_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_3_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_3_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035C &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_3_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035E &
B21-UV_-OO-F035K
B21-UV_-OO_4_5_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_4_6_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K

B21-UV_-OO_4_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_4_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035D &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_4_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035F &
B21-UV_-OO-F035K

B21-UV_-OO_5_6_10

3 2.35E-07
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 4.1-301

B21-UV_-OO-G_66
Sheet 238

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_5_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_5_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035E &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K
B21-UV_-OO_5_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035G &
B21-UV_-OO-F035K
B21-UV_-OO_6_7_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K
B21-UV_-OO_6_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035F &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_6_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035H &
B21-UV_-OO-F035K

B21-UV_-OO_7_8_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035G &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_7_9_10

3 2.35E-07

CCF of three
components:

B21-UV_-OO-F035H &
B21-UV_-OO-F035J &
B21-UV_-OO-F035K

B21-UV_-OO_8_9_10

3 2.35E-07

CCF of all components
in group 'B21-UV_-OO'

B21-UV_-OO_ALL

10 1.72E-05
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 4.1-302

5/8 DPVs FAIL TO OPEN

XD-TOPDPV

5

DPV F004A FAILS TO
OPEN (GROUP 1)

B21-F004A-AUTO

Sheet 245

DPV F004B FAILS TO
OPEN (GROUP 1)

B21-F004B-AUTO

Sheet 250

DPV F004C FAILS TO
OPEN (GROUP 1)

B21-F004C-AUTO

Sheet 255

DPV F004D FAILS TO
OPEN (GROUP 2)

B21-F004D-AUTO

Sheet 260

DPV F004E FAILS TO
OPEN (GROUP 2)

B21-F004E-AUTO

Sheet 265

DPV F004F FAILS TO
OPEN (GROUP 3)

B21-F004F-AUTO

Sheet 270

DPV F004G FAILS TO
OPEN (GROUP 3)

B21-F004G-AUTO

Sheet 275

DPV F004H FAILS TO
OPEN (GROUP 4)

B21-F004H-AUTO

Sheet 280
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 4.1-303

DPV F004A FAILS TO
OPEN (GROUP 1)

B21-F004A-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004A

B21-F004A-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004A-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004A-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004A-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004A-DPS
1.00E-03

EXPLOSIVE VALVE DPV
F004A FAILS TO

OPERATE -- including
common cause

B21-SQV-CC-G1

Sheet 246

  
Figure 4.1-2.  Sheet 245  Nuclear Boiler System 
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 4.1-304

EXPLOSIVE VALVE DPV
F004A FAILS TO

OPERATE -- including
common cause

B21-SQV-CC-G1
Sheet 245

B21-SQV-CC-G_68

Sheet 247

B21-SQV-CC-G_67

Sheet 248

B21-SQV-CC-G_66

Sheet 249

EXPLOSIVE VALVE DPV
F004A FAILS TO

OPERATE

B21-SQV-CC-F004A
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B

B21-SQV-CC_1_2

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C

B21-SQV-CC_1_3

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D

B21-SQV-CC_1_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E

B21-SQV-CC_1_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F

B21-SQV-CC_1_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004G

B21-SQV-CC_1_7

2 2.38E-05
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 4.1-305

B21-SQV-CC-G_68
Sheet 246

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004H

B21-SQV-CC_1_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004C
B21-SQV-CC_1_2_3

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004D
B21-SQV-CC_1_2_4

3 7.94E-07

  
Figure 4.1-2.  Sheet 247  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-306

B21-SQV-CC-G_67
Sheet 246

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004E
B21-SQV-CC_1_2_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004F
B21-SQV-CC_1_2_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004G
B21-SQV-CC_1_2_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004H
B21-SQV-CC_1_2_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_1_3_4

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_1_3_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_1_3_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_1_3_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_1_3_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_1_4_5

3 7.94E-07
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 4.1-307

B21-SQV-CC-G_66
Sheet 246

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_1_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_1_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_1_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_1_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_1_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_1_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_1_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_1_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_1_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04
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 4.1-308

DPV F004B FAILS TO
OPEN (GROUP 1)

B21-F004B-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004B

B21-F004B-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004B-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004B-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004B-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004B-DPS
1.00E-03

EXPLOSIVE VALVE DPV B
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G2

Sheet 251

  
Figure 4.1-2.  Sheet 250  Nuclear Boiler System 
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 4.1-309

EXPLOSIVE VALVE DPV B
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G2
Sheet 250

B21-SQV-CC-G_71

Sheet 252

B21-SQV-CC-G_70

Sheet 253

B21-SQV-CC-G_69

Sheet 254

EXPLOSIVE VALVE DPV B
FAILS TO OPERATE

B21-SQV-CC-F004B
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B

B21-SQV-CC_1_2

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C

B21-SQV-CC_2_3

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D

B21-SQV-CC_2_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E

B21-SQV-CC_2_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F

B21-SQV-CC_2_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004G

B21-SQV-CC_2_7

2 2.38E-05

  
Figure 4.1-2.  Sheet 251  Nuclear Boiler System 
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 4.1-310

B21-SQV-CC-G_71
Sheet 251

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004H

B21-SQV-CC_2_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004C
B21-SQV-CC_1_2_3

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004D
B21-SQV-CC_1_2_4

3 7.94E-07

  
Figure 4.1-2.  Sheet 252  Nuclear Boiler System 
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 4.1-311

B21-SQV-CC-G_70
Sheet 251

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004E
B21-SQV-CC_1_2_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004F
B21-SQV-CC_1_2_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004G
B21-SQV-CC_1_2_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004H
B21-SQV-CC_1_2_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_2_3_4

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_2_3_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_2_3_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_2_3_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_2_3_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_2_4_5

3 7.94E-07

  
Figure 4.1-2.  Sheet 253  Nuclear Boiler System 
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 4.1-312

B21-SQV-CC-G_69
Sheet 251

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_2_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_2_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_2_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_2_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_2_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_2_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_2_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_2_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_2_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04

  
Figure 4.1-2.  Sheet 254  Nuclear Boiler System 
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 4.1-313

DPV F004C FAILS TO
OPEN (GROUP 1)

B21-F004C-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004C

B21-F004C-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004C-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004C-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004C-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004C-DPS
1.00E-03

EXPLOSIVE VALVE DPV C
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G3

Sheet 256

  
Figure 4.1-2.  Sheet 255  Nuclear Boiler System 
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 4.1-314

EXPLOSIVE VALVE DPV C
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G3
Sheet 255

B21-SQV-CC-G_74

Sheet 257

B21-SQV-CC-G_73

Sheet 258

B21-SQV-CC-G_72

Sheet 259

EXPLOSIVE VALVE DPV C
FAILS TO OPERATE

B21-SQV-CC-F004C
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C

B21-SQV-CC_1_3

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C

B21-SQV-CC_2_3

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D

B21-SQV-CC_3_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E

B21-SQV-CC_3_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F

B21-SQV-CC_3_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004G

B21-SQV-CC_3_7

2 2.38E-05

  
Figure 4.1-2.  Sheet 256  Nuclear Boiler System 
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 4.1-315

B21-SQV-CC-G_74
Sheet 256

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004H

B21-SQV-CC_3_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004C
B21-SQV-CC_1_2_3

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_1_3_4

3 7.94E-07

  
Figure 4.1-2.  Sheet 257  Nuclear Boiler System 
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 4.1-316

B21-SQV-CC-G_73
Sheet 256

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_1_3_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_1_3_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_1_3_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_1_3_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_2_3_4

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_2_3_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_2_3_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_2_3_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_2_3_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_3_4_5

3 7.94E-07

  
Figure 4.1-2.  Sheet 258  Nuclear Boiler System 
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 4.1-317

B21-SQV-CC-G_72
Sheet 256

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_3_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_3_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_3_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_3_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_3_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_3_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_3_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_3_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_3_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04

  
Figure 4.1-2.  Sheet 259  Nuclear Boiler System 
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 4.1-318

DPV F004D FAILS TO
OPEN (GROUP 2)

B21-F004D-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004D

B21-F004D-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004D-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004D-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004D-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004D-DPS
1.00E-03

EXPLOSIVE VALVE DPV D
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G4

Sheet 261

  
Figure 4.1-2.  Sheet 260  Nuclear Boiler System 
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 4.1-319

EXPLOSIVE VALVE DPV D
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G4
Sheet 260

B21-SQV-CC-G_77

Sheet 262

B21-SQV-CC-G_76

Sheet 263

B21-SQV-CC-G_75

Sheet 264

EXPLOSIVE VALVE DPV D
FAILS TO OPERATE

B21-SQV-CC-F004D
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D

B21-SQV-CC_1_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D

B21-SQV-CC_2_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D

B21-SQV-CC_3_4

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E

B21-SQV-CC_4_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F

B21-SQV-CC_4_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004G

B21-SQV-CC_4_7

2 2.38E-05

  
Figure 4.1-2.  Sheet 261  Nuclear Boiler System 
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 4.1-320

B21-SQV-CC-G_77
Sheet 261

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004H

B21-SQV-CC_4_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004D
B21-SQV-CC_1_2_4

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_1_3_4

3 7.94E-07

  
Figure 4.1-2.  Sheet 262  Nuclear Boiler System 
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 4.1-321

B21-SQV-CC-G_76
Sheet 261

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_1_4_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_1_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_1_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_1_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004D
B21-SQV-CC_2_3_4

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_2_4_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_2_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_2_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_2_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_3_4_5

3 7.94E-07

  
Figure 4.1-2.  Sheet 263  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-322

B21-SQV-CC-G_75
Sheet 261

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_3_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_3_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_3_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_4_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_4_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_4_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_4_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_4_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_4_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04

  
Figure 4.1-2.  Sheet 264  Nuclear Boiler System 
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 4.1-323

DPV F004E FAILS TO
OPEN (GROUP 2)

B21-F004E-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004E

B21-F004E-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004E-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004E-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004E-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004E-DPS
1.00E-03

EXPLOSIVE VALVE DPV E
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G5

Sheet 266

  
Figure 4.1-2.  Sheet 265  Nuclear Boiler System 
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 4.1-324

EXPLOSIVE VALVE DPV E
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G5
Sheet 265

B21-SQV-CC-G_80

Sheet 267

B21-SQV-CC-G_79

Sheet 268

B21-SQV-CC-G_78

Sheet 269

EXPLOSIVE VALVE DPV E
FAILS TO OPERATE

B21-SQV-CC-F004E
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E

B21-SQV-CC_1_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E

B21-SQV-CC_2_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E

B21-SQV-CC_3_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E

B21-SQV-CC_4_5

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F

B21-SQV-CC_5_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004G

B21-SQV-CC_5_7

2 2.38E-05
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 4.1-325

B21-SQV-CC-G_80
Sheet 266

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004H

B21-SQV-CC_5_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004E
B21-SQV-CC_1_2_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_1_3_5

3 7.94E-07
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 4.1-326

B21-SQV-CC-G_79
Sheet 266

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_1_4_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_1_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_1_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_1_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004E
B21-SQV-CC_2_3_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_2_4_5

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_2_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_2_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_2_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004E
B21-SQV-CC_3_4_5

3 7.94E-07
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 4.1-327

B21-SQV-CC-G_78
Sheet 266

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_3_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_3_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_3_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_4_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_4_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_4_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_5_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_5_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_5_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04

  
Figure 4.1-2.  Sheet 269  Nuclear Boiler System 



NEDO-33201 Rev 3 

 4.1-328

DPV F004F FAILS TO
OPEN (GROUP 3)

B21-F004F-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004F

B21-F004F-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004F-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004F-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004F-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004F-DPS
1.00E-03

EXPLOSIVE VALVE DPV F
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G6

Sheet 271
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 4.1-329

EXPLOSIVE VALVE DPV F
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G6
Sheet 270

B21-SQV-CC-G_83

Sheet 272

B21-SQV-CC-G_82

Sheet 273

B21-SQV-CC-G_81

Sheet 274

EXPLOSIVE VALVE DPV F
FAILS TO OPERATE

B21-SQV-CC-F004F
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F

B21-SQV-CC_1_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F

B21-SQV-CC_2_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F

B21-SQV-CC_3_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F

B21-SQV-CC_4_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F

B21-SQV-CC_5_6

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004G

B21-SQV-CC_6_7

2 2.38E-05
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 4.1-330

B21-SQV-CC-G_83
Sheet 271

CCF of two
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004H

B21-SQV-CC_6_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004F
B21-SQV-CC_1_2_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_1_3_6

3 7.94E-07
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 4.1-331

B21-SQV-CC-G_82
Sheet 271

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_1_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_1_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_1_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_1_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004F
B21-SQV-CC_2_3_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_2_4_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_2_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_2_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_2_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004F
B21-SQV-CC_3_4_6

3 7.94E-07
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 4.1-332

B21-SQV-CC-G_81
Sheet 271

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_3_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_3_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_3_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004F
B21-SQV-CC_4_5_6

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_4_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_4_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_5_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_5_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_6_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04
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 4.1-333

DPV F004G FAILS TO
OPEN (GROUP 3)

B21-F004G-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004G

B21-F004G-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004G-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004G-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004G-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004G-DPS
1.00E-03

EXPLOSIVE VALVE DPV G
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G7

Sheet 276
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 4.1-334

EXPLOSIVE VALVE DPV G
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G7
Sheet 275

B21-SQV-CC-G_86

Sheet 277

B21-SQV-CC-G_85

Sheet 278

B21-SQV-CC-G_84

Sheet 279

EXPLOSIVE VALVE DPV G
FAILS TO OPERATE

B21-SQV-CC-F004G
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004G

B21-SQV-CC_1_7

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004G

B21-SQV-CC_2_7

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004G

B21-SQV-CC_3_7

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004G

B21-SQV-CC_4_7

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004G

B21-SQV-CC_5_7

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004G

B21-SQV-CC_6_7

2 2.38E-05
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 4.1-335

B21-SQV-CC-G_86
Sheet 276

CCF of two
components:

B21-SQV-CC-F004G &
B21-SQV-CC-F004H

B21-SQV-CC_7_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004G
B21-SQV-CC_1_2_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_1_3_7

3 7.94E-07
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 4.1-336

B21-SQV-CC-G_85
Sheet 276

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_1_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_1_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_1_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_1_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004G
B21-SQV-CC_2_3_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_2_4_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_2_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_2_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_2_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004G
B21-SQV-CC_3_4_7

3 7.94E-07
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 4.1-337

B21-SQV-CC-G_84
Sheet 276

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_3_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_3_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_3_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004G
B21-SQV-CC_4_5_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_4_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_4_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004G
B21-SQV-CC_5_6_7

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_5_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_6_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04
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 4.1-338

DPV F004H FAILS TO
OPEN (GROUP 4)

B21-F004H-AUTO
Sheet 244

ELECTRICAL
TRANSMISSION FAILURES

TO F004H

B21-F004H-ELEC

Q-DCIS DIV. A (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004H-A
1.00E-03

Q-DCIS DIV. B (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004H-B
1.00E-03

Q-DCIS DIV. C (1 OF
4) TRANSMISSION

FAILURE

C63-B21-F004H-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-B21-F004H-DPS
1.00E-03

EXPLOSIVE VALVE DPV H
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G8

Sheet 281
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 4.1-339

EXPLOSIVE VALVE DPV H
FAILS TO OPERATE --

including common
cause

B21-SQV-CC-G8
Sheet 280

B21-SQV-CC-G_89

Sheet 282

B21-SQV-CC-G_88

Sheet 283

B21-SQV-CC-G_87

Sheet 284

EXPLOSIVE VALVE DPV H
FAILS TO OPERATE

B21-SQV-CC-F004H
3.00E-03

CCF of two
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004H

B21-SQV-CC_1_8

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004H

B21-SQV-CC_2_8

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004H

B21-SQV-CC_3_8

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004H

B21-SQV-CC_4_8

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004H

B21-SQV-CC_5_8

2 2.38E-05

CCF of two
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004H

B21-SQV-CC_6_8

2 2.38E-05
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B21-SQV-CC-G_89
Sheet 281

CCF of two
components:

B21-SQV-CC-F004G &
B21-SQV-CC-F004H

B21-SQV-CC_7_8

2 2.38E-05

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004B &
B21-SQV-CC-F004H
B21-SQV-CC_1_2_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_1_3_8

3 7.94E-07

  
Figure 4.1-2.  Sheet 282  Nuclear Boiler System 
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B21-SQV-CC-G_88
Sheet 281

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_1_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_1_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_1_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004A &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_1_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004C &
B21-SQV-CC-F004H
B21-SQV-CC_2_3_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_2_4_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_2_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_2_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004B &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_2_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004D &
B21-SQV-CC-F004H
B21-SQV-CC_3_4_8

3 7.94E-07

  
Figure 4.1-2.  Sheet 283  Nuclear Boiler System 
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B21-SQV-CC-G_87
Sheet 281

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_3_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_3_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004C &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_3_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004E &
B21-SQV-CC-F004H
B21-SQV-CC_4_5_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_4_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004D &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_4_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004F &
B21-SQV-CC-F004H
B21-SQV-CC_5_6_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004E &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_5_7_8

3 7.94E-07

CCF of three
components:

B21-SQV-CC-F004F &
B21-SQV-CC-F004G &
B21-SQV-CC-F004H
B21-SQV-CC_6_7_8

3 7.94E-07

CCF of all components
in group 'B21-SQV-CC'

B21-SQV-CC_ALL

8 1.50E-04

  
Figure 4.1-2.  Sheet 284  Nuclear Boiler System
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4.2  ISOLATION CONDENSER SYSTEM – (B32) 

4.2.1  Functional Description 

The Isolation Condenser System (ICS) limits reactor pressure and temperature within an 
acceptable range so that safety/relief valve operation is avoided and automatic reactor 
depressurization will not occur when the reactor becomes isolated during power operations.The 
ICS is used to transfer decay and residual heat from the reactor after the reactor is shut down and 
isolated.  This function can also be performed by the other Engineered Safety Features (ESFs) of 
Automatic Depressurization System (ADS) and Gravity Driven Cooling System (GDCS).  ICS 
functions to avoid unnecessary use of these other ESFs for residual heat removal and ICS 
provides additional liquid inventory upon opening of the condensate return valves to initiate the 
system.  The IC system also provides the means for initial depressurization of the reactor before 
ADS initiation from a low reactor water level. 

The Isolation Condenser System consists of four, high pressure, independent loops, each 
containing a heat exchanger that condenses steam on the tube side and transfers heat to water in a 
large Isolation Condenser/Passive Containment Cooling pool (ICS/PCCS pool) that is vented to 
the atmosphere.  

The units are located in the ICS/PCCS pool positioned above, and outside, the containment 
(drywell).  The condenser, connected by piping to the reactor pressure vessel, is placed at an 
elevation above the source of steam (reactor vessel) and, when the steam is condensed, 
condensate is returned to the vessel via a condensate return pipe. 

The steam side connection between the vessel and the IC is normally open and the condensate 
line is normally closed.  This allows the isolation condenser and drain piping to fill with 
condensate that is maintained at a sub-cooled temperature by the ICS/PCCS pool water during 
normal reactor operation. 

The isolation condenser is started into operation by draining the condensate to the reactor, thus 
causing steam from the reactor to fill the tubes that transfer heat to the cooler pool water. 

4.2.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Two limit switches per Main Steam Line are used to generate the MSIV closure signal.  
Two limit switches, each one belonging to a different MSIV (inboard and outboard) on the 
same Main Steam Line (MSL), serve as inputs to generate the opening signals to nitrogen-
motor operated F005 valves, when one MSIV in at least two of four MSLs is closing. 

(2) A diverse initiating signal for  nitrogen-motor operated F005 valves is generated by a high 
RPV pressure > 7.447 MPa-gauge (1080 psig) for 10 seconds. 

(3) One nitrogen-operated condensate return bypass valve (F006) is present in each return 
condensate line.  Each F006 valve is spring-to-open and is maintained closed by means of 
the nitrogen pressure  through two normally energized solenoid valves.  Each solenoid is 
powered from a different division of safety-related power; upon loss of both power 
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divisions the valve will open.  A loss of the high-pressure nitrogen supply system (HPNSS) 
and the valve’s associated accumulator, the valve will open. 

(4) Automatic initiation of the ICS F006 valves is provided by the same signals that actuate the 
F005 valves.   

(5) The system has a built-in auxiliary flowpath that takes steam from the heat exchanger inlet 
and returns it to the main steam line. The purpose is to ensure that the supply line to the 
heat exchanger is always purged. It is assumed that this line and F013, are not required for 
system functionality. 

(6) %BOC-IC is the initiating event Break Outside Containment - Isolation Condenser. The 
break is assumed to be on loop 1(A). 

(7) No latent error has been modeled for the pool subcompartment isolation valves.  These 
valves are controlled by tech specs and surveillances. It is assumed that there will be 
sufficient controls and/or remote position indication to warrant not modeling latent 
misposition. 

(8) Due to the location of all equipment in the drywell, at-power maintenance unavailability 
has not been modeled.  Tech specs do allow system unavailability, but that has not been 
modeled. 

(9) Assume that all valves that require nitrogen to change state for system operation are 
provisioned with accumulators.  The accumulators are sized to accommodate the requisite 
number of valve strokes and account for expected leakage. 

(10) The testing described in the SDS does not render the system inoperable.  The components 
that are aligned during the test automatically realign to their normal position on actuation 
of the system. 

(11) The system has provisions for venting of non-condensable gases from the heat exchanger.  
These are required only if gases accumulate; it is assumed that they will. 

(12) The failure of the common ICS/PCCS pools due to catastrophic rupture is not considered in 
the model. The only plausible failure mechanism is due to external events, such as a safe-
shutdown earthquake (SSE).  These external events will be considered in the external 
events PRA - there are no credible failure modes for the pools in the design PRA. 

(13) The PANTHER report shows that gas accumulation at the top does not contribute to loss of 
heat removal capability.  It also demonstrates that the top vents are not effective at 
removing gases (the removal of gases doesn't change overall heat removal capability).  
Therefore, the upper header vents will not be modeled. 

(14) The valve types for F104A, B, C and D are not yet specified.  It is assumed that they will 
be a combination of NOV and NMOV, with one of each type feeding each of the two 
pools. Valves are assumed to fail as-is.  Assume that there will be nitrogen accumulators. 
Assume that they will be supplied by P54.  Assume that the valves will only require a 
single stroke, which could be supplied by the accumulator only.  Assumed to receive 
diverse actuation signal from the DPS. Valves are normally closed.  A misposition would 
place them in the open position, which would be desirable for this function.  Therefore, not 
modeled. 
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4.2.3  System Description 

A simplified P&ID is shown in Figure 4.2-1.  

4.2.3.1  Hardware Configuration 

Isolation Condenser System (ICS) 

The ICS consists of four high pressure, independent loops, each containing a condenser that 
condenses steam on the tube side and transfers heat to water in a large pool (ICS/PCCS pool) 
positioned above and outside the primary containment.  The surface of the pool is vented to the 
atmosphere through a plant stack. 

Each ICS condenser is connected by piping to the reactor pressure vessel and is placed at an 
elevation above the source of steam (RPV).  When the steam is condensed, it returns to the 
vessel via a condensate return pipe.  The ICS piping is part of the reactor coolant pressure 
boundary (RCPB).  

The steam side connection between the vessel and the ICS condenser is normally open and the 
condensate line is normally closed.  This allows the isolation condenser and drain piping to fill 
with condensate, which is maintained at a subcooled temperature by the pool water during 
normal reactor operation. 

Portions of the ICS system outside the containment are located in a subcompartment of the 
safety-related ICS/PCCS pool to provide protection from missiles, tornadoes and winds.  The IC 
steam supply pipes include flow restrictors and the IC condensate drain pipes diameter is sized 
such that if an IC piping or tube rupture occurs in the safety-related ICS/PCCS pool, flow-
induced dynamic loads and pressure buildup in the ICS/PCCS pool would be limited by these 
design features. 

The steam supply line is vertical and feeds two horizontal headers through four pipes.  The steam 
line is properly insulated and enclosed in a guard pipe, which penetrates the containment roof 
slab, up to the distribution branching point.  Guard pipes and special transition fittings are used at 
the locations where the IC steam supply and condensate return pipes enter the pool at the 
containment pressure boundary.   

Two fail-as-is isolation valves in series (nitrogen-motor-operated F001 and nitrogen-operated 
F002) are located in the run of steam supply line piping inboard of the containment boundary.  
They are used to isolate that part of the ICS that is located outside the containment.  Two 
different valve actuator types are used to assure flow path closure. 

Steam is condensed inside vertical tubes and is collected in two lower headers.  Two pipes, one 
from each lower header, take the condensate to the common drain line, which vertically 
penetrates the containment roof slab. 

On the condensate return piping, two fail-as-is isolation valves in series (nitrogen -operated F003 
and nitrogen-motor-operated F004) are provided, both located inboard of the containment 
boundary.  They are also used to isolate parts of the ICS outside the containment.  Two different 
valve actuator types are used to assure flow path closure. 

A loop seal and two condensate return valves (F006, nitrogen-operated, fail open and F005, 
nitrogen-motor operated, fail as is) are located on the condensate return piping just upstream 
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from the reactor vessel.  These valves are closed during normal plant power operations.  Because 
the steam supply line valves are normally open, condensate forms in the ICS condenser and fills 
up to the steam distributor, above the upper headers. 

Isolation condenser operation is initiated by draining the condensate to the reactor, thus causing 
steam from the reactor to fill the tubes, which transfers heat to the water of the ICS pools.  The 
condensate return valves (F005 and F006) are opened to initiate ICS operation and drain the 
condensate into the reactor.  The steam-water interface in the condenser tube bundle moves 
downward, below the lower headers, to a point within the main condensate return line.   

A vent line to the suppression pool is provided for both the upper and lower headers in order to 
remove the non-condensable gases during ICS operation. 

Venting is controlled as follows: two normally closed, fail closed, solenoid-operated valves 
(F009 and F010) are located in the vent line from the lower headers.  They can be actuated both 
automatically and manually; automatically, when RPV pressure is high and either of the 
condensate return valves is open, and manually, by the control room operator.  In case of F009 
and/or F010 failure, two bypass solenoid valves, F011 and F012, (normally closed) allow the 
operator to vent non-condensable gases. 

A vent line from the upper headers equipped with two normally closed, fail closed, solenoid-
operated valves (F007 and F008) allows the operator to vent non-condensable gases, if 
necessary.  As stated in Section 4.2.2, the upper header vent path is not modeled. 

During normal plant operation, non-condensable gases may accumulate in the ICS condenser due 
to hydrogen buildup from water chemistry control additions and air entrained in the feedwater.  
A purge line to the Main Steam line is provided to assure that the tubes are not blanketed with 
non-condensable gases when the system is first actuated. 

ICS Pool 

The isolation condensers (IC) and the passive containment cooling (PCCS) condensers are 
located in the same large water pool, positioned above the drywell.  The large ICS pool is 
partitioned, but both the ICS and PCCS are able to draw water from the entire pool.  The air and 
steam spaces are also common. 

The pool subcompartment interconnections are as follows: the ICS and PCCS pool 
subcompartments are connected to the other pools below the water level by locked open valves, 
one for each subcompartment.  These valves can be closed to isolate and drain the individual 
partitioned ICS pool for maintenance of the unit.  All pool subcompartments are interconnected 
below the pool water level. 

The remote handwheels on the locked open valves extend above the water level to locations 
accessible to the operator. 

The walls containing the airspace flow path extend above the normal water level.  This enhances 
the flow stability and heat removal capability of the condensers by establishing a flow path for 
the makeup water through the lower pipes. 

See Figure 4.19-2 for a simplified diagram of the ICS/PCCS pool layout. 
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4.2.3.2  System Operation  

During normal plant operation, the ICS cooling loop  is on ready standby.  Both steam supply 
isolation valves and both isolation valves on the condensate return line are in a normally open 
position with the condensate level in the ICS condenser extending above the upper headers.  The 
condensate return valves are both closed, and the small vent lines from the ICS condenser top 
and bottom headers to the suppression pool are also closed. 

Steam flow is induced from the steam distributor through the purge line by the pressure 
differential caused by main steam line flow.  The valve status, failure mode, actuator type, pipe 
size, valve type, and line location are as follows: 

 

Valve 
number 

Status Failure 
mode 

Actuator 
type 

Pipe Size mm 
(inches) 

Valve type Location 

F001 NO AI NMO 350 (14) Gate Steam line 
F002 NO AI NO 350 (14) Gate Steam line 
F003 NO AI NO 200 (8) Gate Condensate to RPV 
F004 NO AI NMO 200 (8) Gate Condensate to RPV 
F005 NC AI NMO 200 (8) Gate Condensate to RPV 
F006 NC FO NO 200 (8) Globe Condensate to RPV 
F007 NC FC SO 25 (1) Globe Vent line to SP 
F008 NC FC SO 25 (1) Globe Vent line to SP 
F009 NC FC SO 25 (1) Globe Vent line to SP 
F010 NC FC SO 25 (1) Globe Vent line to SP 
F011 NC AI SO 25 (1) Globe Vent line to SP 
F012 NC AI SO 25 (1) Globe Vent line to SP 
F013 NO AI NO 20(3/4) Globe Purge line to MSL 

Legend NO 
NC 
AI 
FO 
FC 
NMO 
SO 
NO 

= normally open 
= normally closed 
= as is 
= fail open 
= fail closed 
= nitrogen motor operated 
= solenoid operated 
= nitrogen operated 

During refueling, the ICS condenser is isolated from the reactor; all isolation valves (F001 
through F004) and all vent valves (F007 through F012) are closed. 

During plant operation, when one of the ICS initiation signals (as described in Section 4.2.4) 
opens condensate return valve F005 or F006, operation of the ICS starts. 

If, during ICS operation and after the initial transient, the RPV pressure increases above 7.516 
Mpa (1090 psi)-gauge, the bottom vent valves, F009 and F010, automatically open.  When the 
RPV pressure decreases below 7.447 Mpa (1080 psi)-gauge (reset value), and after a time delay 
these two valves close. 
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4.2.3.3  Component Location 

The ICS condensers are located in a large pool positioned above, and outside, the ESBWR 
primary containment. 

The large pool is partitioned between the ICS and PCCS condensers, but each is able to draw 
water from the entire pool; the air and steam space is also open to both. 

The ICS condensers are extensions of the reactor coolant pressure boundary and are isolable 
from it. 

The piping and valves are all within the drywell.  The vent valves (F007 through F012) are 
located in a vertical pipe run near the top of the drywell. 

Radiation monitors are installed in each IC pool exhaust passage to the atmosphere to detect IC 
leakage. 

4.2.4  Automatic and Manual Control 

4.2.4.1  Automatic Actuation 

The initiation signals actuate all four ICS loops at the same time by opening the F005 and F006 
valves (A, B, C and D).  The initiation signals are described as follows: 

(1) The "Reactor Mode Switch is in run" and at least one of the inboard or outboard MSIVs 
position switches indicate that the valves are less than 92% open on at least two of the four 
Main Steam Lines. 

(2) RPV pressure (with logic two-out-of-four) > 7.447 Mpa (1080 psi)-gauge for 10 seconds or 
more. 

(3) Reactor water level below Level 2 with a 30 second time delay.  

(4) Reactor water below Level 1. 

(5) Loss of Feed Water (loss of power to 2-out-of-4 feed water pumps) in Reactor Run Mode. 

The condensate return valve (F006) opens automatically upon a loss of the two electrical power 
divisions, or on the loss of nitrogen supply and associated accumulator. 

Initiation of the ICS automatically generates a confirmatory open signal to normally open 
containment isolation valves F001 through F004 (A, B, C, and D). 

The automatic valves interconnecting the upper containment pools have a manual backup.  The 
signal is from the water level in the pools.  This gives the operators a chance to makeup with 
demineralized water and thus prevent opening of the valves. 

Automatic actuation for the vent valves (F009 and F010) is provided by a high RPV pressure 
(above system actuation value) and either of the condensate return valves not fully closed (with a 
time delay to avoid the vents opening during the initial transient).  The valves close to prevent 
excess loss of inventory when the RPV pressure decreases below the 7.447 Mpa (1080 psi)-
gauge reset value.  
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The Leak Detection and Isolation System (LD&IS) isolates each IC loop individually on high 
pool radiation or on high flow (as measured by high differential pressure) in the steam supply 
line or the condensate return line. 

• Four radiation sensors are installed in each IC-HX pool exhaust passages that vent air and 
coolant vapor to the environment.  Detection of a low-level leak (radiation level above 
background, logic two-out-of-four) initiates an alarm.  Detection of a high radiation level 
(exceeding site boundary limits, logic two-out-of-four) isolates the leaking isolation 
condenser automatically (closure of isolation valves F001 through F004).  The high 
radiation may be due to a leak from any condenser tube and a subsequent release of noble 
gas to the air above the pool. 

• Four redundant sets of differential Pressure Transmitters (dPT) on the steam line and 
another four sets on the condensate return line are used to detect a possible LOCA.  A 
high dPT signal coming from two-out-of-four dPTs on the same line (steam or 
condensate) results in alarms to the operator and automatic closure of all isolation valves, 
rendering the affected IC inoperable. 

Closure of the isolation valves (F001 through F004) and an alarm is automatic on the following 
signals coming from their own loop (logic two-out-of-four): 

• High mass flow in the ICS steam supply line or 

• High mass flow in the ICS condensate return line or 

• High radiation in the IC-HX pool steam flow path 

The operator cannot override the high radiation signals from the IC atmospheric vents and high 
flow IC isolation signals. 

A temperature element is provided downstream from the valves in each vent line to confirm 
vent-valve function and in the condensate return line, downstream from isolation valve F004. 

The instrument and alarm signals reported in the control room are given in Table 4.2-1. 

4.2.4.2  Manual Actuation 

The ICS can be actuated manually, should automatic actuation fail.  Additionally, the ICS vent 
valves can be manually opened in the event of automatic failure. 

4.2.4.3  Safety Actuation 

The actuation signals described in the Automatic Actuation signals section describes the safety-
related actuation signals. 

4.2.5  System Interfaces  

Valves required for system actuation (F005 and F006) receive actuation signal from three 
divisions of Q-DCIS and DPS; any one division or DPS can independently actuate the valves.  
Containment isolation valves (F001, F002, F003, F004) each receive two divisions of Q-DCIS, 
either of which can operate the valve.  Manual DPS actuation of the containment isolation valves 
is provided, but is not modeled in the PRA. 
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The condensate return valve (F005) is nitrogen-motor operated and designed to fail as-is upon 
loss of safety-related 250 V DC power. 

The condensate bypass return valve (F006) is nitrogen-operated and fails open on loss of HPNSS 
and its accumulator.  The F006 valves also fail open if both of the two provided divisions of 
safety-related 250 V DC power fail. 

The nitrogen-motor operated containment isolation valves (F001 and F004) are supplied by 
safety-related 250 V DC power. 

The nitrogen-operated containment isolation valves (F002 and F003) are supplied by safety-
related 250 V DC power.  These valves also receive nitrogen from the HPNSS; accumulators are 
provided to allow for valve actuation coincident with a loss of the HPNSS. 

Non-condensable vent valves are controlled by Q-DCIS and safety-related DC power.  The 
ICS/PCCS pool cross-connect valves are supplied with HPNSS, Q-DCIS, and DPS.  Both safety-
related and nonsafety-related 250 V DC are provided. 

Table 4.2-2 reports the System Dependency Matrix for ICS components. 

The Fire Protection System is able to provide makeup water to the ICS/PCCS pool in the long 
term and it is included in the model. 

4.2.6  System Testing 

During normal plant operations, a quarterly surveillance test of the normally closed valves, F005 
and F006, on the ICS condensate line to the RPV is performed.  The test procedure of the 
condensate return valve starts after the condensate return line isolation valves, F003 and F004, 
are closed.  This avoids subjecting the condenser to unnecessary thermal heat-up and cooldown 
cycles.  Isolation valves on the steam supply line (that is, F001 and F002) remain open.  The 
control room operator via remote manual switches that actuate the isolation valves and the 
condensate return valves performs the test.  Their status light verifies the opening and closure of 
the valves.  The procedure is as follows: 

• Close valves F003 and F004  

• Open fully and then close valves F005/F006 

• Re-open isolation valves F003 and F004 to put the ICS in normal stand-by condition 

The isolation valves (F001, F002, F003, and F004) are tested quarterly, one at a time.  If an 
automatic system actuation signal occurs during the test, all the valves are aligned automatically 
to permit the ICS to start operation. 

Each vent valve (F007 through F012) is tested quarterly.  These valves, in series, are opened one 
at a time during normal plant operation.  A permissive allows the operator to open one vent valve 
if the other one in series is closed. 

Purge line root valve F013 is tested quarterly. 

Table 4.2-3 shows the test program for the system; no testing renders the system inoperable, so 
no testing unavailability is modeled in the PRA. 
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4.2.7  System Maintenance 

Preventive maintenance actions are not anticipated during normal plant operation for the ICS. 

Corrective maintenance for tube plugging following the detection of a tube leak is performed 
during refueling.  After closing the isolation valves to or from the condenser, plugging of the 
leaking tube is performed by personnel operating from the refueling floor.  Maintenance is 
performed from the upper and lower ends of the condensers after removal of the header covers.  
A remotely operated tool is used. 

The pool water in the isolation condenser subcompartment is removable without emptying the 
entire ICS/PCCS pool.  The individual partitioned ICS pool is isolated by closing the locked 
open valve interconnecting it to the other pools and emptying the compartment using a portable 
pump.  This water is discharged into the common pool.  To replenish the pool, the normally 
locked open valve is reopened and the water refills the pool. 

Table 4.2-3 shows the test and maintenance program for the system. 

4.2.8  Common Cause Failures 

Common cause failures within the ICS are summarized in Table 4.2-4 including the CCF of 
logic.  

4.2.9  Fault Tree Analysis 

The ICS fault trees are evaluated to determine the system unavailability and to identify the 
components that contribute significantly. 

4.2.9.1  Top Event Definitions 

The ICS is analyzed for the following events using the same fault tree (B32-2LOOPSFAIL): 

• All Transients, to avoid Level 1 without RCPB leakage and to prevent lifting SRVs  

• ATWS events  

Table 4.2-6 reports the list of ICS top events. 

4.2.9.2  Fault Tree Description 

The fault tree is illustrated in Figure 4.2-2. 

4.2.9.3  Human Interactions 

Table 4.2-5 summarizes the human errors considered in the present analysis.  

4.2.9.4  Special Events 

B32-NONCONDENSE represents the special event that indicates that non-condensable gases 
have formed in the ICS sufficiently to require venting.  This event is set to a probability of 1 to 
bound phenomenological uncertainty. 
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4.2.10  Results of Fault Tree Analysis 

The fault tree results provide quantitative values of systems unavailability and the importance of 
specific components to that total. 

The definition of each basic event is reported in Table 4.2-7. 

The quantification of top events for ICS includes the contribution of basic events for this system.  
This quantification process enables checking the global consistency of the system fault trees and 
their relationship with the rest of the systems modeled in the PRA. 

The importance measures obtained from core damage frequency equations allow identification of 
the most relevant basic events and system component failures in an integrated context, as well as 
the determination of their relative importance with respect to the basic events and component 
failures of the other systems modeled. 

4.2.11  PRA Insights  

The IC pools provide sufficient cooling water for 24 hours.  To maintain the pool cooling 
function beyond 24 hours, it is necessary to interconnect ICS/PCCS and Reactor Well pools 
through the provided valves (F104A-D).  This is an automatic action initiated on low pool level.  
(See Figure 4.2-2)  Alternatively, the lost water can be made up via a manual cross tie from the 
Fire Protection Systems. 

There is one key insight or assumption associated with the B32 PRA system analysis: 

(1) The diverse protection system (DPS) can actuate the ICS/PCCS pool cross-connect 
make-up valves (F104A/B/C/D).  This DPS actuation is assumed to be available in station 
blackout scenarios even after the nonsafety-related batteries are depleted. 
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Table 4.2-1  

ICS - Control Room Instrumentation and Alarms 

Controls 
None 

Displays 
Remote operable valves status lights 
A vent line element temperature downstream of the valves to confirm vent function. 

Alarms 
High mass flow (dPT) in steam mass supply 
High mass flow (dPT) in condensate return line to RPV 
High radiation in the pool vents 
Remote operable valves computer alarms 
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Table 4.2-2a  

ICS - System Dependencies 

No power dependencies modeled.  The I&C system provides powered signals. 
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Table 4.2-2b  

ICS - Transfers 

Transfer Description 

C63-B32-F001-SPUR-A Spurious closure signal to B32-F001A 

C63-B32-F001-SPUR-B Spurious closure signal to B32-F001B 

C63-B32-F001-SPUR-C Spurious closure signal to B32-F001C 

C63-B32-F001-SPUR-D Spurious closure signal to B32-F001D 

C63-B32-F002-SPUR-A Spurious closure signal to B32-F002A 

C63-B32-F002-SPUR-B Spurious closure signal to B32-F002B 

C63-B32-F002-SPUR-C Spurious closure signal to B32-F002C 

C63-B32-F002-SPUR-D Spurious closure signal to B32-F002D 

C63-B32-F003-SPUR-A Spurious closure signal to B32-F003A 

C63-B32-F003-SPUR-B Spurious closure signal to B32-F003B 

C63-B32-F003-SPUR-C Spurious closure signal to B32-F003C 

C63-B32-F003-SPUR-D Spurious closure signal to B32-F003D 

C63-B32-F004-SPUR-A Spurious closure signal to B32-F004A 

C63-B32-F004-SPUR-B Spurious closure signal to B32-F004B 

C63-B32-F004-SPUR-C Spurious closure signal to B32-F004C 

C63-B32-F004-SPUR-D Spurious closure signal to B32-F004D 

C63-B32-F005A-A Failure of open signal to B32-F005A 

C63-B32-F005A-B Failure of open signal to B32-F005A 

C63-B32-F005A-C Failure of open signal to B32-F005A 

C63-B32-F005B-A Failure of open signal to B32-F005B 

C63-B32-F005B-B Failure of open signal to B32-F005B 

C63-B32-F005B-C Failure of open signal to B32-F005B 

C63-B32-F005C-A Failure of open signal to B32-F005C 

C63-B32-F005C-B Failure of open signal to B32-F005C 

C63-B32-F005C-C Failure of open signal to B32-F005C 

C63-B32-F005D-A Failure of open signal to B32-F005D 

C63-B32-F005D-B Failure of open signal to B32-F005D 

C63-B32-F005D-C Failure of open signal to B32-F005D 

C63-B32-F006A-A Failure of open signal to B32-F006A 

C63-B32-F006A-B Failure of open signal to B32-F006A 

C63-B32-F006A-C Failure of open signal to B32-F006A 
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Table 4.2-2b  

ICS - Transfers 

Transfer Description 

C63-B32-F006B-A Failure of open signal to B32-F006B 

C63-B32-F006B-B Failure of open signal to B32-F006B 

C63-B32-F006B-C Failure of open signal to B32-F006B 

C63-B32-F006C-A Failure of open signal to B32-F006C 

C63-B32-F006C-B Failure of open signal to B32-F006C 

C63-B32-F006C-C Failure of open signal to B32-F006C 

C63-B32-F006D-A Failure of open signal to B32-F006D 

C63-B32-F006D-B Failure of open signal to B32-F006D 

C63-B32-F006D-C Failure of open signal to B32-F006D 

C63-B32-F007A Signal failure to B32-F007A 

C63-B32-F007A-MAN Manual Signal failure to B32-F007A 

C63-B32-F007B Signal failure to B32-F007B 

C63-B32-F007B-MAN Manual Signal failure to B32-F007B 

C63-B32-F007C Signal failure to B32-F007C 

C63-B32-F007C-MAN Manual Signal failure to B32-F007C 

C63-B32-F007D Signal failure to B32-F007D 

C63-B32-F007D-MAN Manual Signal failure to B32-F007D 

C63-B32-F008A Signal failure to B32-F008a 

C63-B32-F008A-MAN Manual Signal failure to B32-F008A 

C63-B32-F008B Signal failure to B32-F008B 

C63-B32-F008B-MAN Manual Signal failure to B32-F008B 

C63-B32-F008C Signal failure to B32-F008C 

C63-B32-F008C-MAN Manual Signal failure to B32-F008C 

C63-B32-F008D Signal failure to B32-F008D 

C63-B32-F008D-MAN Manual Signal failure to B32-F008D 

C63-B32-F009A Signal failure to B32-F009A 

C63-B32-F009B Signal failure to B32-F009B 

C63-B32-F009B-MAN Manual Signal failure to B32-F009B 

C63-B32-F009C Signal failure to B32-F009C 

C63-B32-F009C-MAN Manual Signal failure to B32-F009C 

C63-B32-F009D Signal failure to B32-F009D 

C63-B32-F009D-MAN Manual Signal failure to B32-F009 

C63-B32-F010A Signal failure to B32-F010A 
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Table 4.2-2b  

ICS - Transfers 

Transfer Description 

C63-B32-F010B Signal failure to B32-F0010B 

C63-B32-F010B-MAN Manual Signal failure to B32-F0010B 

C63-B32-F010C Signal failure to B32-F0010C 

C63-B32-F010C-MAN Manual Signal failure to B32-F0010C 

C63-B32-F010D Signal failure to B32-F010D 

C63-B32-F010D-MAN Manual Signal failure to B32-F010D 

C63-B32-F011A Signal failure to B32-F011A 

C63-B32-F011B Signal failure to B32-F011B 

C63-B32-F011B-MAN Manual Signal failure to B32-F011B 

C63-B32-F011C Signal failure to B32-F011C 

C63-B32-F011C-MAN Manual Signal failure to B32-F011C 

C63-B32-F011D Signal failure to B32-F011D 

C63-B32-F011D-MAN Manual Signal failure to B32-F011D 

C63-B32-F012A Signal failure to B32-F012A 

C63-B32-F012B Signal failure to B32-F012B 

C63-B32-F012B-MAN Manual Signal failure to B32-F012B 

C63-B32-F012C Signal failure to B32-F012C 

C63-B32-F012C-MAN Manual Signal failure to B32-F012C 

C63-B32-F012D Signal failure to B32-F012D 

C63-B32-F012D-MAN Manual Signal failure to B32-F012D 

C63-B32-F104A Failure of open signal to F104A 

C63-B32-F104A-MAN Manual signal to F104A fails 

C63-B32-F104B Failure of open signal to F104B 

C63-B32-F104B-MAN Failure of open signal to F104B 

C63-B32-F104C Failure of open signal to F104C 

C63-B32-F104C-MAN Failure of open signal to F104C 

C63-B32-F104D Failure of open signal to F104D 

C63-B32-F104D-MAN Failure of manual signal to F104D 

C72-B32-F005A-OPEN-D Failure of DPS open signal to B32-F005A 

C72-B32-F005B-OPEN-D Failure of DPS open signal to B32-F005B 

C72-B32-F005C-OPEN-D Failure of DPS open signal to B32-F005C 

C72-B32-F005D-OPEN-D Failure of DPS open signal to B32-F005D 

C72-B32-F006A-OPEN-D Failure of DPS open signal to B32-F005b 
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Table 4.2-2b  

ICS - Transfers 

Transfer Description 

C72-B32-F006B-OPEN-D Failure of DPS open signal to B32-F006B 

C72-B32-F006C-OPEN-D Failure of DPS open signal to B32-F006C 

C72-B32-F006D-OPEN-D Failure of DPS open signal to B32-F006D 

P54-0001-_1 LOSS OF HIGH PRESS. NIT. GAS SUPPLY SYST. TO HIGH PRESS. 
CONSUMERS 
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Table 4.2-3  

ICS – Component Test and Maintenance 

Component Type Expected test interval 
Components aligned away from 

emergency position without 
automatic return logic 

F005A/B/C/D NO Quarterly None 
F006A/B/C/D NMO Quarterly None 
F001A/B/C/D NMO Quarterly None 
F002A/B/C/D NO Quarterly None 
F003A/B/C/D NO Quarterly None 
F004A/B/C/D NMO Quarterly None 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-HX_-PG_1_2 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX001B 

B32-HX_-PG_1_2_3 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_2_4 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_2_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_2_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_2_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_2_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001B & B32-HX_-PG-HX00 

B32-HX_-PG_1_3 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX001C 

B32-HX_-PG_1_3_4 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_1_3_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_1_3_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_1_3_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_1_3_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_1_4 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX001D 

B32-HX_-PG_1_4_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_1_4_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_1_4_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_1_4_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_1_5 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX002A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-HX_-PG_1_5_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_1_5_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_1_5_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_1_6 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX002B 

B32-HX_-PG_1_6_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_1_6_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_1_7 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX002C 

B32-HX_-PG_1_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001A 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 

B32-HX_-PG_1_8 3.429E-07 CCF of two components: B32-HX_-PG-HX001A & 
B32-HX_-PG-HX002D 

B32-HX_-PG_2_3 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX001C 

B32-HX_-PG_2_3_4 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_2_3_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_2_3_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_2_3_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_2_3_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001C & B32-HX_-PG-HX00 

B32-HX_-PG_2_4 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX001D 

B32-HX_-PG_2_4_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_2_4_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_2_4_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_2_4_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-HX_-PG_2_5 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX002A 

B32-HX_-PG_2_5_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_2_5_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_2_5_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_2_6 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX002B 

B32-HX_-PG_2_6_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_2_6_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_2_7 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX002C 

B32-HX_-PG_2_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001B 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 

B32-HX_-PG_2_8 3.429E-07 CCF of two components: B32-HX_-PG-HX001B & 
B32-HX_-PG-HX002D 

B32-HX_-PG_3_4 3.429E-07 CCF of two components: B32-HX_-PG-HX001C & 
B32-HX_-PG-HX001D 

B32-HX_-PG_3_4_5 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_3_4_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_3_4_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_3_4_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX001D & B32-HX_-PG-HX00 

B32-HX_-PG_3_5 3.429E-07 CCF of two components: B32-HX_-PG-HX001C & 
B32-HX_-PG-HX002A 

B32-HX_-PG_3_5_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_3_5_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_3_5_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_3_6 3.429E-07 CCF of two components: B32-HX_-PG-HX001C & 
B32-HX_-PG-HX002B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-HX_-PG_3_6_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_3_6_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_3_7 3.429E-07 CCF of two components: B32-HX_-PG-HX001C & 
B32-HX_-PG-HX002C 

B32-HX_-PG_3_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001C 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 

B32-HX_-PG_3_8 3.429E-07 CCF of two components: B32-HX_-PG-HX001C & 
B32-HX_-PG-HX002D 

B32-HX_-PG_4_5 3.429E-07 CCF of two components: B32-HX_-PG-HX001D & 
B32-HX_-PG-HX002A 

B32-HX_-PG_4_5_6 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_4_5_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_4_5_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002A & B32-HX_-PG-HX00 

B32-HX_-PG_4_6 3.429E-07 CCF of two components: B32-HX_-PG-HX001D & 
B32-HX_-PG-HX002B 

B32-HX_-PG_4_6_7 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_4_6_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_4_7 3.429E-07 CCF of two components: B32-HX_-PG-HX001D & 
B32-HX_-PG-HX002C 

B32-HX_-PG_4_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX001D 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 

B32-HX_-PG_4_8 3.429E-07 CCF of two components: B32-HX_-PG-HX001D & 
B32-HX_-PG-HX002D 

B32-HX_-PG_5_6 3.429E-07 CCF of two components: B32-HX_-PG-HX002A & 
B32-HX_-PG-HX002B 

B32-HX_-PG_5_6_7 1.143E-08 CCF of three components: B32-HX_-PG-HX002A 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_5_6_8 1.143E-08 CCF of three components: B32-HX_-PG-HX002A 
& B32-HX_-PG-HX002B & B32-HX_-PG-HX00 

B32-HX_-PG_5_7 3.429E-07 CCF of two components: B32-HX_-PG-HX002A & 
B32-HX_-PG-HX002C 

B32-HX_-PG_5_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX002A 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-HX_-PG_5_8 3.429E-07 CCF of two components: B32-HX_-PG-HX002A & 
B32-HX_-PG-HX002D 

B32-HX_-PG_6_7 3.429E-07 CCF of two components: B32-HX_-PG-HX002B & 
B32-HX_-PG-HX002C 

B32-HX_-PG_6_7_8 1.143E-08 CCF of three components: B32-HX_-PG-HX002B 
& B32-HX_-PG-HX002C & B32-HX_-PG-HX00 

B32-HX_-PG_6_8 3.429E-07 CCF of two components: B32-HX_-PG-HX002B & 
B32-HX_-PG-HX002D 

B32-HX_-PG_7_8 3.429E-07 CCF of two components: B32-HX_-PG-HX002C & 
B32-HX_-PG-HX002D 

B32-HX_-PG_ALL 2.667E-08 CCF of all components in group 'B32-HX_-PG' 

B32-NMO-CC_1_2 1.111E-05 CCF of two components: B32-NMO-CC-F104A & 
B32-NMO-CC-F104B 

B32-NPO-CC_1_10 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F104D 

B32-NPO-CC_1_2 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F005B 

B32-NPO-CC_1_2_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F104D 

B32-NPO-CC_1_2_3 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F005C 

B32-NPO-CC_1_2_4 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F005D 

B32-NPO-CC_1_2_5 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F006A 

B32-NPO-CC_1_2_6 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F006B 

B32-NPO-CC_1_2_7 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F006C 

B32-NPO-CC_1_2_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F006D 

B32-NPO-CC_1_2_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005B & B32-NPO-CC-F104C 

B32-NPO-CC_1_3 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F005C 

B32-NPO-CC_1_3_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F104D 

B32-NPO-CC_1_3_4 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F005D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_1_3_5 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F006A 

B32-NPO-CC_1_3_6 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F006B 

B32-NPO-CC_1_3_7 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F006C 

B32-NPO-CC_1_3_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F006D 

B32-NPO-CC_1_3_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005C & B32-NPO-CC-F104C 

B32-NPO-CC_1_4 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F005D 

B32-NPO-CC_1_4_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F104D 

B32-NPO-CC_1_4_5 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F006A 

B32-NPO-CC_1_4_6 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F006B 

B32-NPO-CC_1_4_7 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F006C 

B32-NPO-CC_1_4_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F006D 

B32-NPO-CC_1_4_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F005D & B32-NPO-CC-F104C 

B32-NPO-CC_1_5 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F006A 

B32-NPO-CC_1_5_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006A & B32-NPO-CC-F104D 

B32-NPO-CC_1_5_6 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006A & B32-NPO-CC-F006B 

B32-NPO-CC_1_5_7 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006A & B32-NPO-CC-F006C 

B32-NPO-CC_1_5_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006A & B32-NPO-CC-F006D 

B32-NPO-CC_1_5_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006A & B32-NPO-CC-F104C 

B32-NPO-CC_1_6 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F006B 

B32-NPO-CC_1_6_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006B & B32-NPO-CC-F104D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_1_6_7 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006B & B32-NPO-CC-F006C 

B32-NPO-CC_1_6_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006B & B32-NPO-CC-F006D 

B32-NPO-CC_1_6_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006B & B32-NPO-CC-F104C 

B32-NPO-CC_1_7 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F006C 

B32-NPO-CC_1_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_1_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_1_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_1_8 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F006D 

B32-NPO-CC_1_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_1_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_1_9 1.111E-06 CCF of two components: B32-NPO-CC-F005A & 
B32-NPO-CC-F104C 

B32-NPO-CC_1_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F005A 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_2_10 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F104D 

B32-NPO-CC_2_3 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F005C 

B32-NPO-CC_2_3_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F104D 

B32-NPO-CC_2_3_4 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F005D 

B32-NPO-CC_2_3_5 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F006A 

B32-NPO-CC_2_3_6 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F006B 

B32-NPO-CC_2_3_7 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F006C 

B32-NPO-CC_2_3_8 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F006D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_2_3_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005C & B32-NPO-CC-F104C 

B32-NPO-CC_2_4 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F005D 

B32-NPO-CC_2_4_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F104D 

B32-NPO-CC_2_4_5 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F006A 

B32-NPO-CC_2_4_6 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F006B 

B32-NPO-CC_2_4_7 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F006C 

B32-NPO-CC_2_4_8 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F006D 

B32-NPO-CC_2_4_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F005D & B32-NPO-CC-F104C 

B32-NPO-CC_2_5 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F006A 

B32-NPO-CC_2_5_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006A & B32-NPO-CC-F104D 

B32-NPO-CC_2_5_6 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006A & B32-NPO-CC-F006B 

B32-NPO-CC_2_5_7 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006A & B32-NPO-CC-F006C 

B32-NPO-CC_2_5_8 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006A & B32-NPO-CC-F006D 

B32-NPO-CC_2_5_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006A & B32-NPO-CC-F104C 

B32-NPO-CC_2_6 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F006B 

B32-NPO-CC_2_6_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006B & B32-NPO-CC-F104D 

B32-NPO-CC_2_6_7 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006B & B32-NPO-CC-F006C 

B32-NPO-CC_2_6_8 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006B & B32-NPO-CC-F006D 

B32-NPO-CC_2_6_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006B & B32-NPO-CC-F104C 

B32-NPO-CC_2_7 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F006C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_2_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_2_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_2_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_2_8 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F006D 

B32-NPO-CC_2_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_2_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_2_9 1.111E-06 CCF of two components: B32-NPO-CC-F005B & 
B32-NPO-CC-F104C 

B32-NPO-CC_2_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F005B 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_3_10 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F104D 

B32-NPO-CC_3_4 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F005D 

B32-NPO-CC_3_4_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F104D 

B32-NPO-CC_3_4_5 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F006A 

B32-NPO-CC_3_4_6 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F006B 

B32-NPO-CC_3_4_7 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F006C 

B32-NPO-CC_3_4_8 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F006D 

B32-NPO-CC_3_4_9 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F005D & B32-NPO-CC-F104C 

B32-NPO-CC_3_5 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F006A 

B32-NPO-CC_3_5_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006A & B32-NPO-CC-F104D 

B32-NPO-CC_3_5_6 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006A & B32-NPO-CC-F006B 

B32-NPO-CC_3_5_7 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006A & B32-NPO-CC-F006C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_3_5_8 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006A & B32-NPO-CC-F006D 

B32-NPO-CC_3_5_9 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006A & B32-NPO-CC-F104C 

B32-NPO-CC_3_6 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F006B 

B32-NPO-CC_3_6_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006B & B32-NPO-CC-F104D 

B32-NPO-CC_3_6_7 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006B & B32-NPO-CC-F006C 

B32-NPO-CC_3_6_8 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006B & B32-NPO-CC-F006D 

B32-NPO-CC_3_6_9 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006B & B32-NPO-CC-F104C 

B32-NPO-CC_3_7 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F006C 

B32-NPO-CC_3_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_3_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_3_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_3_8 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F006D 

B32-NPO-CC_3_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_3_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_3_9 1.111E-06 CCF of two components: B32-NPO-CC-F005C & 
B32-NPO-CC-F104C 

B32-NPO-CC_3_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F005C 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_4_10 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F104D 

B32-NPO-CC_4_5 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F006A 

B32-NPO-CC_4_5_10 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006A & B32-NPO-CC-F104D 

B32-NPO-CC_4_5_6 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006A & B32-NPO-CC-F006B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_4_5_7 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006A & B32-NPO-CC-F006C 

B32-NPO-CC_4_5_8 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006A & B32-NPO-CC-F006D 

B32-NPO-CC_4_5_9 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006A & B32-NPO-CC-F104C 

B32-NPO-CC_4_6 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F006B 

B32-NPO-CC_4_6_10 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006B & B32-NPO-CC-F104D 

B32-NPO-CC_4_6_7 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006B & B32-NPO-CC-F006C 

B32-NPO-CC_4_6_8 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006B & B32-NPO-CC-F006D 

B32-NPO-CC_4_6_9 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006B & B32-NPO-CC-F104C 

B32-NPO-CC_4_7 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F006C 

B32-NPO-CC_4_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_4_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_4_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_4_8 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F006D 

B32-NPO-CC_4_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_4_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_4_9 1.111E-06 CCF of two components: B32-NPO-CC-F005D & 
B32-NPO-CC-F104C 

B32-NPO-CC_4_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F005D 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_5_10 1.111E-06 CCF of two components: B32-NPO-CC-F006A & 
B32-NPO-CC-F104D 

B32-NPO-CC_5_6 1.111E-06 CCF of two components: B32-NPO-CC-F006A & 
B32-NPO-CC-F006B 

B32-NPO-CC_5_6_10 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006B & B32-NPO-CC-F104D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_5_6_7 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006B & B32-NPO-CC-F006C 

B32-NPO-CC_5_6_8 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006B & B32-NPO-CC-F006D 

B32-NPO-CC_5_6_9 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006B & B32-NPO-CC-F104C 

B32-NPO-CC_5_7 1.111E-06 CCF of two components: B32-NPO-CC-F006A & 
B32-NPO-CC-F006C 

B32-NPO-CC_5_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_5_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_5_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_5_8 1.111E-06 CCF of two components: B32-NPO-CC-F006A & 
B32-NPO-CC-F006D 

B32-NPO-CC_5_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_5_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_5_9 1.111E-06 CCF of two components: B32-NPO-CC-F006A & 
B32-NPO-CC-F104C 

B32-NPO-CC_5_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F006A 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_6_10 1.111E-06 CCF of two components: B32-NPO-CC-F006B & 
B32-NPO-CC-F104D 

B32-NPO-CC_6_7 1.111E-06 CCF of two components: B32-NPO-CC-F006B & 
B32-NPO-CC-F006C 

B32-NPO-CC_6_7_10 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F006C & B32-NPO-CC-F104D 

B32-NPO-CC_6_7_8 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F006C & B32-NPO-CC-F006D 

B32-NPO-CC_6_7_9 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F006C & B32-NPO-CC-F104C 

B32-NPO-CC_6_8 1.111E-06 CCF of two components: B32-NPO-CC-F006B & 
B32-NPO-CC-F006D 

B32-NPO-CC_6_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_6_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-NPO-CC_6_9 1.111E-06 CCF of two components: B32-NPO-CC-F006B & 
B32-NPO-CC-F104C 

B32-NPO-CC_6_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F006B 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_7_10 1.111E-06 CCF of two components: B32-NPO-CC-F006C & 
B32-NPO-CC-F104D 

B32-NPO-CC_7_8 1.111E-06 CCF of two components: B32-NPO-CC-F006C & 
B32-NPO-CC-F006D 

B32-NPO-CC_7_8_10 2.778E-08 CCF of three components: B32-NPO-CC-F006C 
& B32-NPO-CC-F006D & B32-NPO-CC-F104D 

B32-NPO-CC_7_8_9 2.778E-08 CCF of three components: B32-NPO-CC-F006C 
& B32-NPO-CC-F006D & B32-NPO-CC-F104C 

B32-NPO-CC_7_9 1.111E-06 CCF of two components: B32-NPO-CC-F006C & 
B32-NPO-CC-F104C 

B32-NPO-CC_7_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F006C 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_8_10 1.111E-06 CCF of two components: B32-NPO-CC-F006D & 
B32-NPO-CC-F104D 

B32-NPO-CC_8_9 1.111E-06 CCF of two components: B32-NPO-CC-F006D & 
B32-NPO-CC-F104C 

B32-NPO-CC_8_9_10 2.778E-08 CCF of three components: B32-NPO-CC-F006D 
& B32-NPO-CC-F104C & B32-NPO-CC-F104D 

B32-NPO-CC_9_10 1.111E-06 CCF of two components: B32-NPO-CC-F104C & 
B32-NPO-CC-F104D 

B32-NPO-CC_ALL 1.111E-07 CCF of all components in group 'B32-NPO-CC' 

B32-SOV-FE_1_10 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B 

B32-SOV-FE_1_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_1_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_1_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_1_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_1_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_1_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_1_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_1_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_1_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_1_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_1_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_1_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_1_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_1_11 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C 

B32-SOV-FE_1_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_1_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_1_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_1_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_1_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_1_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_1_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_1_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_1_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_1_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_1_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_1_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_1_12 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D 

B32-SOV-FE_1_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_1_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_1_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_1_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_1_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_1_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_1_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_1_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_1_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_1_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_1_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_1_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_1_13 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A 

B32-SOV-FE_1_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_1_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_1_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_1_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_1_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_1_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_1_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_1_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_1_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_1_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_1_14 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B 

B32-SOV-FE_1_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_1_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_1_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_1_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_1_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_1_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_1_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_1_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_1_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_1_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_1_15 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C 

B32-SOV-FE_1_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_1_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_1_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_1_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_1_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_1_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_1_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_1_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_1_16 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D 

B32-SOV-FE_1_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_1_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_1_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_1_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_1_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_1_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_1_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_1_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_1_17 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A 

B32-SOV-FE_1_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_1_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_1_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_1_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_1_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_1_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_1_18 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B 

B32-SOV-FE_1_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_1_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_1_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_1_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_1_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_1_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_1_19 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C 

B32-SOV-FE_1_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_1_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_1_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_1_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_1_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_1_2 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B 

B32-SOV-FE_1_2_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F009B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_2_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F009C 

B32-SOV-FE_1_2_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F009D 

B32-SOV-FE_1_2_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F010A 

B32-SOV-FE_1_2_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F010B 

B32-SOV-FE_1_2_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F010C 

B32-SOV-FE_1_2_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F010D 

B32-SOV-FE_1_2_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F011A 

B32-SOV-FE_1_2_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F011B 

B32-SOV-FE_1_2_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F011C 

B32-SOV-FE_1_2_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F011D 

B32-SOV-FE_1_2_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F012A 

B32-SOV-FE_1_2_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F012B 

B32-SOV-FE_1_2_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F012C 

B32-SOV-FE_1_2_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F012D 

B32-SOV-FE_1_2_3 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F007C 

B32-SOV-FE_1_2_4 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F007D 

B32-SOV-FE_1_2_5 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F008A 

B32-SOV-FE_1_2_6 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F008B 

B32-SOV-FE_1_2_7 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F008C 

B32-SOV-FE_1_2_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F008D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_2_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007B & B32-SOV-FE-F009A 

B32-SOV-FE_1_20 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011D 

B32-SOV-FE_1_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_1_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_1_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_1_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_1_21 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012A 

B32-SOV-FE_1_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_1_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_1_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_1_22 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012B 

B32-SOV-FE_1_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_1_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_1_23 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012C 

B32-SOV-FE_1_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_1_24 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F012D 

B32-SOV-FE_1_3 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C 

B32-SOV-FE_1_3_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F009B 

B32-SOV-FE_1_3_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F009C 

B32-SOV-FE_1_3_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F009D 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_3_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F010A 

B32-SOV-FE_1_3_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F010B 

B32-SOV-FE_1_3_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F010C 

B32-SOV-FE_1_3_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F010D 

B32-SOV-FE_1_3_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F011A 

B32-SOV-FE_1_3_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F011B 

B32-SOV-FE_1_3_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F011C 

B32-SOV-FE_1_3_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F011D 

B32-SOV-FE_1_3_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F012A 

B32-SOV-FE_1_3_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F012B 

B32-SOV-FE_1_3_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F012C 

B32-SOV-FE_1_3_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F012D 

B32-SOV-FE_1_3_4 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F007D 

B32-SOV-FE_1_3_5 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F008A 

B32-SOV-FE_1_3_6 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F008B 

B32-SOV-FE_1_3_7 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F008C 

B32-SOV-FE_1_3_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F008D 

B32-SOV-FE_1_3_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007C & B32-SOV-FE-F009A 

B32-SOV-FE_1_4 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D 

B32-SOV-FE_1_4_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F009B 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_4_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F009C 

B32-SOV-FE_1_4_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F009D 

B32-SOV-FE_1_4_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F010A 

B32-SOV-FE_1_4_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F010B 

B32-SOV-FE_1_4_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F010C 

B32-SOV-FE_1_4_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F010D 

B32-SOV-FE_1_4_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F011A 

B32-SOV-FE_1_4_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F011B 

B32-SOV-FE_1_4_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F011C 

B32-SOV-FE_1_4_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F011D 

B32-SOV-FE_1_4_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F012A 

B32-SOV-FE_1_4_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F012B 

B32-SOV-FE_1_4_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F012C 

B32-SOV-FE_1_4_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F012D 

B32-SOV-FE_1_4_5 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F008A 

B32-SOV-FE_1_4_6 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F008B 

B32-SOV-FE_1_4_7 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F008C 

B32-SOV-FE_1_4_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F008D 

B32-SOV-FE_1_4_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F007D & B32-SOV-FE-F009A 

B32-SOV-FE_1_5 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A 
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B32-SOV-FE_1_5_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F009B 

B32-SOV-FE_1_5_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F009C 

B32-SOV-FE_1_5_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F009D 

B32-SOV-FE_1_5_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F010A 

B32-SOV-FE_1_5_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F010B 

B32-SOV-FE_1_5_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F010C 

B32-SOV-FE_1_5_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F010D 

B32-SOV-FE_1_5_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F011A 

B32-SOV-FE_1_5_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F011B 

B32-SOV-FE_1_5_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F011C 

B32-SOV-FE_1_5_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F011D 

B32-SOV-FE_1_5_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F012A 

B32-SOV-FE_1_5_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F012B 

B32-SOV-FE_1_5_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F012C 

B32-SOV-FE_1_5_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F012D 

B32-SOV-FE_1_5_6 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F008B 

B32-SOV-FE_1_5_7 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F008C 

B32-SOV-FE_1_5_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F008D 

B32-SOV-FE_1_5_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008A & B32-SOV-FE-F009A 

B32-SOV-FE_1_6 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_1_6_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009B 

B32-SOV-FE_1_6_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009C 

B32-SOV-FE_1_6_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009D 

B32-SOV-FE_1_6_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010A 

B32-SOV-FE_1_6_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010B 

B32-SOV-FE_1_6_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010C 

B32-SOV-FE_1_6_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010D 

B32-SOV-FE_1_6_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011A 

B32-SOV-FE_1_6_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011B 

B32-SOV-FE_1_6_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011C 

B32-SOV-FE_1_6_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011D 

B32-SOV-FE_1_6_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012A 

B32-SOV-FE_1_6_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012B 

B32-SOV-FE_1_6_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012C 

B32-SOV-FE_1_6_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012D 

B32-SOV-FE_1_6_7 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F008C 

B32-SOV-FE_1_6_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F008D 

B32-SOV-FE_1_6_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009A 

B32-SOV-FE_1_7 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C 

B32-SOV-FE_1_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 
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Basic Event Probability Description 

B32-SOV-FE_1_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_1_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_1_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_1_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_1_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 

B32-SOV-FE_1_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 

B32-SOV-FE_1_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 

B32-SOV-FE_1_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_1_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_1_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_1_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_1_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_1_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_1_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_1_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_1_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 

B32-SOV-FE_1_8 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D 

B32-SOV-FE_1_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_1_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_1_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 
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B32-SOV-FE_1_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_1_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_1_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_1_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_1_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_1_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_1_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_1_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_1_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_1_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_1_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_1_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_1_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_1_9 4.348E-06 CCF of two components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A 

B32-SOV-FE_1_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_1_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 

B32-SOV-FE_1_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_1_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_1_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_1_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 
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B32-SOV-FE_1_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_1_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_1_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_1_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_1_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_1_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_1_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_1_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_1_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F007A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_10_11 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C 

B32-SOV-FE_10_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_10_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_10_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_10_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_10_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_10_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_10_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_10_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_10_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_10_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 
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B32-SOV-FE_10_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_10_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_10_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_10_12 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D 

B32-SOV-FE_10_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_10_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_10_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_10_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_10_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_10_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_10_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_10_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_10_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_10_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_10_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_10_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_10_13 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A 

B32-SOV-FE_10_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_10_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_10_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 
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B32-SOV-FE_10_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_10_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_10_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_10_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_10_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_10_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_10_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_10_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_10_14 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B 

B32-SOV-FE_10_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_10_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_10_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_10_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_10_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_10_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_10_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_10_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_10_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_10_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_10_15 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_10_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_10_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_10_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_10_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_10_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_10_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_10_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_10_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_10_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_10_16 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D 

B32-SOV-FE_10_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_10_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_10_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_10_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_10_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_10_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_10_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_10_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_10_17 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A 

B32-SOV-FE_10_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_10_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_10_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_10_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_10_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_10_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_10_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_10_18 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B 

B32-SOV-FE_10_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_10_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_10_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_10_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_10_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_10_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_10_19 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C 

B32-SOV-FE_10_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_10_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_10_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_10_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_10_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_10_20 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_10_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_10_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_10_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_10_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_10_21 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012A 

B32-SOV-FE_10_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_10_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_10_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_10_22 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012B 

B32-SOV-FE_10_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_10_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_10_23 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012C 

B32-SOV-FE_10_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_10_24 4.348E-06 CCF of two components: B32-SOV-FE-F009B & 
B32-SOV-FE-F012D 

B32-SOV-FE_11_12 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D 

B32-SOV-FE_11_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_11_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_11_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_11_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_11_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_11_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_11_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_11_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_11_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_11_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_11_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_11_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_11_13 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A 

B32-SOV-FE_11_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_11_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_11_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_11_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_11_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_11_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_11_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_11_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_11_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_11_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_11_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_11_14 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_11_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_11_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_11_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_11_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_11_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_11_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_11_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_11_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_11_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_11_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_11_15 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C 

B32-SOV-FE_11_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_11_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_11_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_11_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_11_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_11_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_11_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_11_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_11_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_11_16 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D 

B32-SOV-FE_11_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_11_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_11_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_11_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_11_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_11_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_11_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_11_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_11_17 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A 

B32-SOV-FE_11_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_11_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_11_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_11_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_11_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_11_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_11_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_11_18 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B 

B32-SOV-FE_11_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_11_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_11_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_11_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_11_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_11_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_11_19 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C 

B32-SOV-FE_11_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_11_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_11_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_11_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_11_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_11_20 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011D 

B32-SOV-FE_11_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_11_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_11_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_11_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_11_21 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012A 

B32-SOV-FE_11_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_11_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_11_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_11_22 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_11_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_11_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_11_23 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012C 

B32-SOV-FE_11_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_11_24 4.348E-06 CCF of two components: B32-SOV-FE-F009C & 
B32-SOV-FE-F012D 

B32-SOV-FE_12_13 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A 

B32-SOV-FE_12_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_12_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_12_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_12_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_12_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_12_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_12_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_12_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_12_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_12_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_12_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_12_14 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B 

B32-SOV-FE_12_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_12_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_12_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_12_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_12_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_12_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_12_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_12_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_12_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_12_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_12_15 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C 

B32-SOV-FE_12_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_12_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_12_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_12_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_12_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_12_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_12_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_12_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_12_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_12_16 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D 

B32-SOV-FE_12_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_12_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_12_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_12_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_12_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_12_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_12_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_12_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_12_17 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A 

B32-SOV-FE_12_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_12_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_12_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_12_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_12_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_12_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_12_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_12_18 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B 

B32-SOV-FE_12_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_12_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_12_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_12_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_12_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_12_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_12_19 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C 

B32-SOV-FE_12_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_12_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_12_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_12_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_12_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_12_20 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011D 

B32-SOV-FE_12_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_12_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_12_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_12_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_12_21 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012A 

B32-SOV-FE_12_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_12_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_12_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_12_22 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012B 

B32-SOV-FE_12_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_12_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 



NEDO-33201 Rev 3 

 4.2-58

Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_12_23 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012C 

B32-SOV-FE_12_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_12_24 4.348E-06 CCF of two components: B32-SOV-FE-F009D & 
B32-SOV-FE-F012D 

B32-SOV-FE_13_14 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B 

B32-SOV-FE_13_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_13_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_13_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_13_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_13_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_13_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_13_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_13_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A &
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_13_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_13_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_13_15 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C 

B32-SOV-FE_13_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_13_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_13_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_13_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_13_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_13_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_13_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_13_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_13_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_13_16 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D 

B32-SOV-FE_13_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_13_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_13_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_13_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_13_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_13_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_13_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_13_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_13_17 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A 

B32-SOV-FE_13_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_13_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_13_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_13_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_13_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_13_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_13_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_13_18 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B 

B32-SOV-FE_13_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_13_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_13_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_13_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_13_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_13_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_13_19 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C 

B32-SOV-FE_13_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_13_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_13_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_13_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_13_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_13_20 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011D 

B32-SOV-FE_13_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_13_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_13_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_13_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_13_21 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_13_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_13_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_13_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_13_22 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012B 

B32-SOV-FE_13_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_13_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_13_23 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012C 

B32-SOV-FE_13_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_13_24 4.348E-06 CCF of two components: B32-SOV-FE-F010A & 
B32-SOV-FE-F012D 

B32-SOV-FE_14_15 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C 

B32-SOV-FE_14_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_14_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_14_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_14_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_14_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_14_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_14_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_14_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_14_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_14_16 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_14_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_14_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_14_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_14_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_14_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_14_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_14_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_14_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_14_17 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A 

B32-SOV-FE_14_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_14_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_14_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_14_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_14_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_14_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_14_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_14_18 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B 

B32-SOV-FE_14_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_14_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_14_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_14_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_14_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_14_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_14_19 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C 

B32-SOV-FE_14_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_14_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_14_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_14_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_14_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_14_20 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011D 

B32-SOV-FE_14_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_14_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_14_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_14_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_14_21 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012A 

B32-SOV-FE_14_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_14_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_14_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_14_22 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012B 

B32-SOV-FE_14_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_14_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_14_23 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012C 

B32-SOV-FE_14_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_14_24 4.348E-06 CCF of two components: B32-SOV-FE-F010B & 
B32-SOV-FE-F012D 

B32-SOV-FE_15_16 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D 

B32-SOV-FE_15_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_15_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_15_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_15_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_15_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_15_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_15_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_15_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_15_17 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A 

B32-SOV-FE_15_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_15_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_15_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_15_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_15_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_15_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_15_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_15_18 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B 

B32-SOV-FE_15_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_15_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_15_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_15_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_15_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_15_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_15_19 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C 

B32-SOV-FE_15_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_15_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_15_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_15_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_15_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_15_20 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011D 

B32-SOV-FE_15_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_15_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_15_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_15_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_15_21 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_15_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_15_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_15_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_15_22 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012B 

B32-SOV-FE_15_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_15_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_15_23 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012C 

B32-SOV-FE_15_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_15_24 4.348E-06 CCF of two components: B32-SOV-FE-F010C & 
B32-SOV-FE-F012D 

B32-SOV-FE_16_17 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A 

B32-SOV-FE_16_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_16_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_16_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_16_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_16_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_16_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_16_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_16_18 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B 

B32-SOV-FE_16_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_16_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_16_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_16_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_16_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_16_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_16_19 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C 

B32-SOV-FE_16_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_16_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_16_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_16_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_16_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_16_20 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011D 

B32-SOV-FE_16_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_16_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_16_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_16_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_16_21 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012A 

B32-SOV-FE_16_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_16_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_16_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_16_22 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012B 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_16_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_16_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_16_23 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012C 

B32-SOV-FE_16_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_16_24 4.348E-06 CCF of two components: B32-SOV-FE-F010D & 
B32-SOV-FE-F012D 

B32-SOV-FE_17_18 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B 

B32-SOV-FE_17_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_17_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_17_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_17_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_17_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_17_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_17_19 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C 

B32-SOV-FE_17_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_17_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_17_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_17_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_17_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_17_20 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011D 

B32-SOV-FE_17_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_17_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_17_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_17_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_17_21 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012A 

B32-SOV-FE_17_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_17_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_17_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_17_22 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012B 

B32-SOV-FE_17_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_17_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_17_23 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012C 

B32-SOV-FE_17_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_17_24 4.348E-06 CCF of two components: B32-SOV-FE-F011A & 
B32-SOV-FE-F012D 

B32-SOV-FE_18_19 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C 

B32-SOV-FE_18_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_18_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_18_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_18_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_18_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_18_20 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011D 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_18_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_18_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_18_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_18_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_18_21 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012A 

B32-SOV-FE_18_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_18_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_18_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_18_22 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012B 

B32-SOV-FE_18_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_18_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_18_23 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012C 

B32-SOV-FE_18_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_18_24 4.348E-06 CCF of two components: B32-SOV-FE-F011B & 
B32-SOV-FE-F012D 

B32-SOV-FE_19_20 4.348E-06 CCF of two components: B32-SOV-FE-F011C & 
B32-SOV-FE-F011D 

B32-SOV-FE_19_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_19_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_19_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_19_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_19_21 4.348E-06 CCF of two components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012A 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_19_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_19_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_19_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_19_22 4.348E-06 CCF of two components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012B 

B32-SOV-FE_19_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_19_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_19_23 4.348E-06 CCF of two components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012C 

B32-SOV-FE_19_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_19_24 4.348E-06 CCF of two components: B32-SOV-FE-F011C & 
B32-SOV-FE-F012D 

B32-SOV-FE_2_10 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B 

B32-SOV-FE_2_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_2_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_2_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_2_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_2_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_2_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 

B32-SOV-FE_2_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_2_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_2_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_2_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_2_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_2_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_2_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_2_11 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C 

B32-SOV-FE_2_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_2_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_2_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_2_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_2_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_2_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_2_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_2_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_2_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_2_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_2_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_2_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_2_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_2_12 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D 

B32-SOV-FE_2_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_2_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_2_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_2_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_2_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_2_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_2_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_2_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_2_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_2_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_2_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_2_13 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A 

B32-SOV-FE_2_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_2_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_2_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_2_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_2_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_2_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_2_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_2_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_2_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_2_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_2_14 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B 

B32-SOV-FE_2_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_2_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_2_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_2_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_2_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_2_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_2_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_2_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_2_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_2_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_2_15 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C 

B32-SOV-FE_2_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_2_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_2_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_2_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_2_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_2_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_2_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_2_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_2_16 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D 

B32-SOV-FE_2_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_2_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_2_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_2_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_2_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_2_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_2_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_2_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_2_17 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A 

B32-SOV-FE_2_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_2_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_2_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_2_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_2_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_2_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_2_18 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B 

B32-SOV-FE_2_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_2_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_2_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_2_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_2_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_2_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_2_19 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C 

B32-SOV-FE_2_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_2_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_2_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_2_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_2_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_2_20 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011D 

B32-SOV-FE_2_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_2_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_2_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_2_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_2_21 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_2_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_2_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_2_22 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012B 

B32-SOV-FE_2_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_2_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_2_23 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012C 

B32-SOV-FE_2_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_2_24 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F012D 

B32-SOV-FE_2_3 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C 

B32-SOV-FE_2_3_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F009B 

B32-SOV-FE_2_3_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F009C 

B32-SOV-FE_2_3_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F009D 

B32-SOV-FE_2_3_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F010A 

B32-SOV-FE_2_3_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F010B 

B32-SOV-FE_2_3_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F010C 

B32-SOV-FE_2_3_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F010D 

B32-SOV-FE_2_3_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F011A 

B32-SOV-FE_2_3_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F011B 

B32-SOV-FE_2_3_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_3_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F011D 

B32-SOV-FE_2_3_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F012A 

B32-SOV-FE_2_3_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F012B 

B32-SOV-FE_2_3_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F012C 

B32-SOV-FE_2_3_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F012D 

B32-SOV-FE_2_3_4 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F007D 

B32-SOV-FE_2_3_5 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F008A 

B32-SOV-FE_2_3_6 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F008B 

B32-SOV-FE_2_3_7 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F008C 

B32-SOV-FE_2_3_8 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F008D 

B32-SOV-FE_2_3_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007C & B32-SOV-FE-F009A 

B32-SOV-FE_2_4 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D 

B32-SOV-FE_2_4_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F009B 

B32-SOV-FE_2_4_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F009C 

B32-SOV-FE_2_4_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F009D 

B32-SOV-FE_2_4_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F010A 

B32-SOV-FE_2_4_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F010B 

B32-SOV-FE_2_4_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F010C 

B32-SOV-FE_2_4_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F010D 

B32-SOV-FE_2_4_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_4_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F011B 

B32-SOV-FE_2_4_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F011C 

B32-SOV-FE_2_4_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F011D 

B32-SOV-FE_2_4_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F012A 

B32-SOV-FE_2_4_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F012B 

B32-SOV-FE_2_4_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F012C 

B32-SOV-FE_2_4_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F012D 

B32-SOV-FE_2_4_5 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F008A 

B32-SOV-FE_2_4_6 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F008B 

B32-SOV-FE_2_4_7 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F008C 

B32-SOV-FE_2_4_8 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F008D 

B32-SOV-FE_2_4_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F007D & B32-SOV-FE-F009A 

B32-SOV-FE_2_5 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A 

B32-SOV-FE_2_5_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F009B 

B32-SOV-FE_2_5_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F009C 

B32-SOV-FE_2_5_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F009D 

B32-SOV-FE_2_5_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F010A 

B32-SOV-FE_2_5_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F010B 

B32-SOV-FE_2_5_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F010C 

B32-SOV-FE_2_5_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_5_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F011A 

B32-SOV-FE_2_5_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F011B 

B32-SOV-FE_2_5_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F011C 

B32-SOV-FE_2_5_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F011D 

B32-SOV-FE_2_5_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F012A 

B32-SOV-FE_2_5_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F012B 

B32-SOV-FE_2_5_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F012C 

B32-SOV-FE_2_5_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F012D 

B32-SOV-FE_2_5_6 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F008B 

B32-SOV-FE_2_5_7 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F008C 

B32-SOV-FE_2_5_8 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F008D 

B32-SOV-FE_2_5_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008A & B32-SOV-FE-F009A 

B32-SOV-FE_2_6 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B 

B32-SOV-FE_2_6_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F009B 

B32-SOV-FE_2_6_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F009C 

B32-SOV-FE_2_6_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F009D 

B32-SOV-FE_2_6_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F010A 

B32-SOV-FE_2_6_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F010B 

B32-SOV-FE_2_6_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F010C 

B32-SOV-FE_2_6_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_6_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F011A 

B32-SOV-FE_2_6_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F011B 

B32-SOV-FE_2_6_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F011C 

B32-SOV-FE_2_6_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F011D 

B32-SOV-FE_2_6_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F012A 

B32-SOV-FE_2_6_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F012B 

B32-SOV-FE_2_6_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F012C 

B32-SOV-FE_2_6_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F012D 

B32-SOV-FE_2_6_7 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F008C 

B32-SOV-FE_2_6_8 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F008D 

B32-SOV-FE_2_6_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008B & B32-SOV-FE-F009A 

B32-SOV-FE_2_7 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C 

B32-SOV-FE_2_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 

B32-SOV-FE_2_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_2_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_2_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_2_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_2_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 

B32-SOV-FE_2_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 

B32-SOV-FE_2_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_2_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_2_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_2_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_2_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_2_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_2_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_2_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_2_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 

B32-SOV-FE_2_8 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D 

B32-SOV-FE_2_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_2_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_2_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_2_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_2_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_2_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_2_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_2_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_2_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_2_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_2_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_2_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_2_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_2_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_2_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_2_9 4.348E-06 CCF of two components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A 

B32-SOV-FE_2_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_2_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 

B32-SOV-FE_2_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_2_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_2_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_2_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_2_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_2_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_2_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_2_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_2_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_2_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_2_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_2_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_2_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F007B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_20_21 4.348E-06 CCF of two components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012A 

B32-SOV-FE_20_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_20_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_20_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_20_22 4.348E-06 CCF of two components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012B 

B32-SOV-FE_20_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_20_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_20_23 4.348E-06 CCF of two components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012C 

B32-SOV-FE_20_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_20_24 4.348E-06 CCF of two components: B32-SOV-FE-F011D & 
B32-SOV-FE-F012D 

B32-SOV-FE_21_22 4.348E-06 CCF of two components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012B 

B32-SOV-FE_21_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_21_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_21_23 4.348E-06 CCF of two components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012C 

B32-SOV-FE_21_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_21_24 4.348E-06 CCF of two components: B32-SOV-FE-F012A & 
B32-SOV-FE-F012D 

B32-SOV-FE_22_23 4.348E-06 CCF of two components: B32-SOV-FE-F012B & 
B32-SOV-FE-F012C 

B32-SOV-FE_22_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F012B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_22_24 4.348E-06 CCF of two components: B32-SOV-FE-F012B & 
B32-SOV-FE-F012D 

B32-SOV-FE_23_24 4.348E-06 CCF of two components: B32-SOV-FE-F012C & 
B32-SOV-FE-F012D 

B32-SOV-FE_3_10 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B 

B32-SOV-FE_3_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_3_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_3_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_3_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_3_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_3_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 

B32-SOV-FE_3_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_3_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_3_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_3_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_3_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_3_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_3_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_3_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_3_11 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C 

B32-SOV-FE_3_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_3_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_3_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_3_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_3_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_3_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_3_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_3_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_3_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_3_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_3_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_3_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_3_12 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D 

B32-SOV-FE_3_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_3_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_3_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_3_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_3_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_3_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_3_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_3_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_3_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_3_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_3_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_3_13 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A 

B32-SOV-FE_3_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_3_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_3_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_3_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_3_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_3_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_3_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_3_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_3_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_3_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_3_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_3_14 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B 

B32-SOV-FE_3_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_3_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_3_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_3_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_3_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_3_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_3_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_3_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_3_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_3_15 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C 

B32-SOV-FE_3_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_3_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_3_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_3_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_3_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_3_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_3_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_3_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_3_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_3_16 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D 

B32-SOV-FE_3_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_3_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_3_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_3_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_3_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_3_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_3_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_3_17 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A 

B32-SOV-FE_3_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_3_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_3_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_3_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_3_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_3_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_3_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_3_18 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B 

B32-SOV-FE_3_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_3_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_3_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_3_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_3_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_3_19 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C 

B32-SOV-FE_3_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_3_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_3_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_3_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_3_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_3_20 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011D 

B32-SOV-FE_3_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_3_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_3_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_3_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_3_21 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012A 

B32-SOV-FE_3_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_3_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_3_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_3_22 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012B 

B32-SOV-FE_3_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_3_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_3_23 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_3_24 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F012D 

B32-SOV-FE_3_4 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D 

B32-SOV-FE_3_4_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F009B 

B32-SOV-FE_3_4_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F009C 

B32-SOV-FE_3_4_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F009D 

B32-SOV-FE_3_4_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F010A 

B32-SOV-FE_3_4_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F010B 

B32-SOV-FE_3_4_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F010C 

B32-SOV-FE_3_4_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F010D 

B32-SOV-FE_3_4_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F011A 

B32-SOV-FE_3_4_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F011B 

B32-SOV-FE_3_4_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F011C 

B32-SOV-FE_3_4_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F011D 

B32-SOV-FE_3_4_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F012A 

B32-SOV-FE_3_4_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F012B 

B32-SOV-FE_3_4_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F012C 

B32-SOV-FE_3_4_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F012D 

B32-SOV-FE_3_4_5 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F008A 

B32-SOV-FE_3_4_6 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F008B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_4_7 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F008C 

B32-SOV-FE_3_4_8 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F008D 

B32-SOV-FE_3_4_9 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F007D & B32-SOV-FE-F009A 

B32-SOV-FE_3_5 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A 

B32-SOV-FE_3_5_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F009B 

B32-SOV-FE_3_5_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F009C 

B32-SOV-FE_3_5_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F009D 

B32-SOV-FE_3_5_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F010A 

B32-SOV-FE_3_5_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F010B 

B32-SOV-FE_3_5_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F010C 

B32-SOV-FE_3_5_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F010D 

B32-SOV-FE_3_5_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F011A 

B32-SOV-FE_3_5_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F011B 

B32-SOV-FE_3_5_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F011C 

B32-SOV-FE_3_5_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F011D 

B32-SOV-FE_3_5_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F012A 

B32-SOV-FE_3_5_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F012B 

B32-SOV-FE_3_5_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F012C 

B32-SOV-FE_3_5_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F012D 

B32-SOV-FE_3_5_6 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F008B 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_5_7 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F008C 

B32-SOV-FE_3_5_8 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F008D 

B32-SOV-FE_3_5_9 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008A & B32-SOV-FE-F009A 

B32-SOV-FE_3_6 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B 

B32-SOV-FE_3_6_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F009B 

B32-SOV-FE_3_6_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F009C 

B32-SOV-FE_3_6_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F009D 

B32-SOV-FE_3_6_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F010A 

B32-SOV-FE_3_6_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F010B 

B32-SOV-FE_3_6_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F010C 

B32-SOV-FE_3_6_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F010D 

B32-SOV-FE_3_6_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F011A 

B32-SOV-FE_3_6_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F011B 

B32-SOV-FE_3_6_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F011C 

B32-SOV-FE_3_6_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F011D 

B32-SOV-FE_3_6_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F012A 

B32-SOV-FE_3_6_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F012B 

B32-SOV-FE_3_6_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F012C 

B32-SOV-FE_3_6_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F012D 

B32-SOV-FE_3_6_7 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F008C 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_6_8 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F008D 

B32-SOV-FE_3_6_9 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008B & B32-SOV-FE-F009A 

B32-SOV-FE_3_7 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C 

B32-SOV-FE_3_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 

B32-SOV-FE_3_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_3_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_3_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_3_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_3_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 

B32-SOV-FE_3_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 

B32-SOV-FE_3_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 

B32-SOV-FE_3_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_3_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_3_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_3_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_3_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_3_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_3_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_3_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_3_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 
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ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_8 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D 

B32-SOV-FE_3_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_3_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_3_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_3_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_3_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_3_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_3_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_3_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_3_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_3_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_3_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_3_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_3_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_3_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_3_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_3_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_3_9 4.348E-06 CCF of two components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A 

B32-SOV-FE_3_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_3_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_3_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_3_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_3_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_3_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_3_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_3_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_3_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_3_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_3_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_3_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_3_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_3_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_3_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F007C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_4_10 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B 

B32-SOV-FE_4_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_4_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_4_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_4_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_4_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_4_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 



NEDO-33201 Rev 3 

 4.2-97

Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_4_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_4_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_4_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_4_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_4_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_4_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_4_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_4_11 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C 

B32-SOV-FE_4_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_4_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_4_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_4_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_4_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_4_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_4_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_4_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_4_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_4_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_4_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_4_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_4_12 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D 

B32-SOV-FE_4_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_4_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_4_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_4_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_4_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_4_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_4_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_4_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_4_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_4_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_4_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_4_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_4_13 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A 

B32-SOV-FE_4_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_4_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_4_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_4_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_4_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_4_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_4_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_4_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_4_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_4_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_4_14 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B 

B32-SOV-FE_4_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_4_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_4_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_4_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_4_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_4_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_4_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_4_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_4_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_4_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_4_15 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C 

B32-SOV-FE_4_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_4_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_4_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_4_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_4_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_4_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_4_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_4_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_4_16 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D 

B32-SOV-FE_4_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_4_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_4_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_4_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_4_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_4_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_4_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_4_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_4_17 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A 

B32-SOV-FE_4_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_4_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_4_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_4_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_4_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_4_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_4_18 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B 

B32-SOV-FE_4_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_4_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_4_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_4_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_4_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_4_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_4_19 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C 

B32-SOV-FE_4_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_4_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_4_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_4_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_4_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_4_20 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011D 

B32-SOV-FE_4_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 



NEDO-33201 Rev 3 

 4.2-102

Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_4_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_4_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_4_21 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012A 

B32-SOV-FE_4_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_4_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_4_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_4_22 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012B 

B32-SOV-FE_4_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_4_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_4_23 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012C 

B32-SOV-FE_4_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_4_24 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F012D 

B32-SOV-FE_4_5 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A 

B32-SOV-FE_4_5_10 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F009B 

B32-SOV-FE_4_5_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F009C 

B32-SOV-FE_4_5_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F009D 

B32-SOV-FE_4_5_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F010A 

B32-SOV-FE_4_5_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F010B 

B32-SOV-FE_4_5_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F010C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_5_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F010D 

B32-SOV-FE_4_5_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F011A 

B32-SOV-FE_4_5_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F011B 

B32-SOV-FE_4_5_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F011C 

B32-SOV-FE_4_5_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F011D 

B32-SOV-FE_4_5_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F012A 

B32-SOV-FE_4_5_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F012B 

B32-SOV-FE_4_5_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F012C 

B32-SOV-FE_4_5_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F012D 

B32-SOV-FE_4_5_6 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F008B 

B32-SOV-FE_4_5_7 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F008C 

B32-SOV-FE_4_5_8 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F008D 

B32-SOV-FE_4_5_9 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008A & B32-SOV-FE-F009A 

B32-SOV-FE_4_6 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B 

B32-SOV-FE_4_6_10 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F009B 

B32-SOV-FE_4_6_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F009C 

B32-SOV-FE_4_6_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F009D 

B32-SOV-FE_4_6_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F010A 

B32-SOV-FE_4_6_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F010B 

B32-SOV-FE_4_6_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F010C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_6_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F010D 

B32-SOV-FE_4_6_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F011A 

B32-SOV-FE_4_6_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F011B 

B32-SOV-FE_4_6_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F011C 

B32-SOV-FE_4_6_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F011D 

B32-SOV-FE_4_6_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F012A 

B32-SOV-FE_4_6_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F012B 

B32-SOV-FE_4_6_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F012C 

B32-SOV-FE_4_6_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F012D 

B32-SOV-FE_4_6_7 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F008C 

B32-SOV-FE_4_6_8 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F008D 

B32-SOV-FE_4_6_9 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008B & B32-SOV-FE-F009A 

B32-SOV-FE_4_7 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C 

B32-SOV-FE_4_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 

B32-SOV-FE_4_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_4_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_4_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_4_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_4_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 

B32-SOV-FE_4_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 

B32-SOV-FE_4_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_4_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_4_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_4_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_4_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_4_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_4_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_4_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_4_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 

B32-SOV-FE_4_8 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D 

B32-SOV-FE_4_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_4_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_4_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_4_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D &
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_4_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_4_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_4_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_4_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_4_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_4_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_4_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_4_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_4_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_4_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_4_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_4_9 4.348E-06 CCF of two components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A 

B32-SOV-FE_4_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_4_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 

B32-SOV-FE_4_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_4_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_4_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_4_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_4_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_4_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_4_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_4_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_4_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_4_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_4_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_4_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_4_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F007D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_5_10 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B 

B32-SOV-FE_5_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_5_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_5_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_5_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_5_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_5_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 

B32-SOV-FE_5_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_5_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_5_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_5_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_5_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_5_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_5_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_5_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_5_11 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C 

B32-SOV-FE_5_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 



NEDO-33201 Rev 3 

 4.2-108

Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_5_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_5_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_5_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_5_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_5_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_5_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_5_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_5_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_5_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_5_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_5_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_5_12 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D 

B32-SOV-FE_5_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_5_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_5_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_5_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_5_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_5_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_5_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_5_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_5_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_5_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_5_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_5_13 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A 

B32-SOV-FE_5_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_5_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_5_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_5_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_5_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_5_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_5_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_5_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_5_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_5_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_5_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_5_14 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B 

B32-SOV-FE_5_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_5_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_5_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_5_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_5_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_5_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_5_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_5_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_5_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_5_15 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C 

B32-SOV-FE_5_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_5_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_5_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_5_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_5_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_5_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_5_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_5_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_5_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_5_16 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D 

B32-SOV-FE_5_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_5_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_5_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_5_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_5_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_5_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_5_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_5_17 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A 

B32-SOV-FE_5_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_5_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_5_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_5_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_5_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_5_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_5_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_5_18 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B 

B32-SOV-FE_5_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_5_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_5_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_5_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_5_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_5_19 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C 

B32-SOV-FE_5_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_5_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_5_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_5_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_5_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_5_20 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011D 

B32-SOV-FE_5_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_5_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_5_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_5_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_5_21 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012A 

B32-SOV-FE_5_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_5_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_5_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_5_22 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012B 

B32-SOV-FE_5_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_5_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_23 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012C 

B32-SOV-FE_5_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_5_24 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F012D 

B32-SOV-FE_5_6 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B 

B32-SOV-FE_5_6_10 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009B 

B32-SOV-FE_5_6_11 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009C 

B32-SOV-FE_5_6_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009D 

B32-SOV-FE_5_6_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010A 

B32-SOV-FE_5_6_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010B 

B32-SOV-FE_5_6_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010C 

B32-SOV-FE_5_6_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F010D 

B32-SOV-FE_5_6_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011A 

B32-SOV-FE_5_6_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011B 

B32-SOV-FE_5_6_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011C 

B32-SOV-FE_5_6_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F011D 

B32-SOV-FE_5_6_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012A 

B32-SOV-FE_5_6_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012B 

B32-SOV-FE_5_6_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012C 

B32-SOV-FE_5_6_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F012D 

B32-SOV-FE_5_6_7 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F008C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_6_8 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F008D 

B32-SOV-FE_5_6_9 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008B & B32-SOV-FE-F009A 

B32-SOV-FE_5_7 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C 

B32-SOV-FE_5_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 

B32-SOV-FE_5_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_5_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_5_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A &
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_5_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_5_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 

B32-SOV-FE_5_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 

B32-SOV-FE_5_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 

B32-SOV-FE_5_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_5_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_5_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_5_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_5_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_5_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_5_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_5_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_5_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_8 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D 

B32-SOV-FE_5_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_5_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_5_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_5_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_5_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_5_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_5_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_5_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_5_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_5_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_5_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_5_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_5_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_5_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_5_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_5_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_5_9 4.348E-06 CCF of two components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A 

B32-SOV-FE_5_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_5_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_5_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_5_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_5_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_5_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_5_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_5_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_5_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_5_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_5_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_5_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_5_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_5_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_5_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F008A & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_6_10 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B 

B32-SOV-FE_6_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_6_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_6_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_6_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_6_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_6_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_6_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_6_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_6_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_6_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_6_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_6_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_6_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_6_11 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C 

B32-SOV-FE_6_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_6_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_6_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_6_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_6_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_6_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_6_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_6_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_6_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_6_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_6_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_6_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_6_12 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D 

B32-SOV-FE_6_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_6_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_6_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_6_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_6_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_6_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_6_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_6_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_6_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_6_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_6_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_6_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_6_13 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A 

B32-SOV-FE_6_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_6_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_6_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_6_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_6_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_6_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_6_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_6_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_6_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_6_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_6_14 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B 

B32-SOV-FE_6_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_6_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_6_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_6_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_6_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_6_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_6_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_6_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_6_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_6_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_6_15 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C 

B32-SOV-FE_6_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_6_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_6_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_6_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_6_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_6_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_6_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_6_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_6_16 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D 

B32-SOV-FE_6_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_6_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_6_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_6_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_6_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_6_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_6_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_6_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_6_17 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A 

B32-SOV-FE_6_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_6_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_6_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_6_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_6_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_6_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_6_18 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B 

B32-SOV-FE_6_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_6_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_6_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_6_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_6_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_6_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_6_19 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C 

B32-SOV-FE_6_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_6_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_6_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_6_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_6_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_6_20 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011D 

B32-SOV-FE_6_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_6_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_6_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_6_21 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012A 

B32-SOV-FE_6_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_6_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_6_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_6_22 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012B 

B32-SOV-FE_6_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_6_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_6_23 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012C 

B32-SOV-FE_6_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_6_24 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F012D 

B32-SOV-FE_6_7 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C 

B32-SOV-FE_6_7_10 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009B 

B32-SOV-FE_6_7_11 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009C 

B32-SOV-FE_6_7_12 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009D 

B32-SOV-FE_6_7_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010A 

B32-SOV-FE_6_7_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010B 

B32-SOV-FE_6_7_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010C 



NEDO-33201 Rev 3 

 4.2-123

Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_7_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F010D 

B32-SOV-FE_6_7_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011A 

B32-SOV-FE_6_7_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011B 

B32-SOV-FE_6_7_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011C 

B32-SOV-FE_6_7_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F011D 

B32-SOV-FE_6_7_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012A 

B32-SOV-FE_6_7_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012B 

B32-SOV-FE_6_7_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012C 

B32-SOV-FE_6_7_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F012D 

B32-SOV-FE_6_7_8 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F008D 

B32-SOV-FE_6_7_9 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008C & B32-SOV-FE-F009A 

B32-SOV-FE_6_8 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D 

B32-SOV-FE_6_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_6_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_6_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_6_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_6_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_6_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_6_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_6_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_6_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_6_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_6_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_6_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_6_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_6_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 

B32-SOV-FE_6_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_6_9 4.348E-06 CCF of two components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A 

B32-SOV-FE_6_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_6_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 

B32-SOV-FE_6_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_6_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_6_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_6_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_6_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_6_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_6_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_6_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_6_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_6_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_6_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_6_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_6_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F008B & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_7_10 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B 

B32-SOV-FE_7_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_7_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_7_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_7_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_7_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_7_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 

B32-SOV-FE_7_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_7_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_7_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_7_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_7_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_7_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_7_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_7_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_7_11 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_7_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_7_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_7_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_7_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_7_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_7_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_7_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_7_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_7_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_7_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_7_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_7_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_7_12 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D 

B32-SOV-FE_7_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_7_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_7_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_7_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_7_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_7_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_7_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_7_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_7_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_7_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_7_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_7_13 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A 

B32-SOV-FE_7_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_7_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_7_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_7_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_7_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_7_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_7_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_7_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_7_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_7_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_7_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_7_14 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B 

B32-SOV-FE_7_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_7_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_7_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_7_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_7_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_7_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_7_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_7_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_7_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_7_15 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C 

B32-SOV-FE_7_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_7_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_7_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_7_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_7_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_7_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_7_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_7_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_7_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_7_16 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_7_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_7_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_7_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_7_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_7_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_7_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_7_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_7_17 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A 

B32-SOV-FE_7_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_7_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_7_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_7_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_7_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_7_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_7_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_7_18 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B 

B32-SOV-FE_7_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_7_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_7_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_7_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_7_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_7_19 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C 

B32-SOV-FE_7_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_7_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_7_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_7_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_7_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_7_20 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011D 

B32-SOV-FE_7_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_7_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_7_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_7_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_7_21 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012A 

B32-SOV-FE_7_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_7_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_7_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_7_22 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012B 

B32-SOV-FE_7_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_7_23 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012C 

B32-SOV-FE_7_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_7_24 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F012D 

B32-SOV-FE_7_8 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D 

B32-SOV-FE_7_8_10 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009B 

B32-SOV-FE_7_8_11 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009C 

B32-SOV-FE_7_8_12 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009D 

B32-SOV-FE_7_8_13 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010A 

B32-SOV-FE_7_8_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010B 

B32-SOV-FE_7_8_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010C 

B32-SOV-FE_7_8_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F010D 

B32-SOV-FE_7_8_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011A 

B32-SOV-FE_7_8_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011B 

B32-SOV-FE_7_8_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011C 

B32-SOV-FE_7_8_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F011D 

B32-SOV-FE_7_8_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012A 

B32-SOV-FE_7_8_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012B 

B32-SOV-FE_7_8_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012C 

B32-SOV-FE_7_8_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F012D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_7_8_9 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F008D & B32-SOV-FE-F009A 

B32-SOV-FE_7_9 4.348E-06 CCF of two components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A 

B32-SOV-FE_7_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_7_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 

B32-SOV-FE_7_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_7_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_7_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_7_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_7_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_7_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F008C &
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_7_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_7_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_7_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_7_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_7_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_7_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_7_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F008C & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_8_10 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B 

B32-SOV-FE_8_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_8_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_8_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_8_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_8_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 

B32-SOV-FE_8_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_8_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_8_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_8_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_8_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_8_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_8_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_8_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_8_11 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C 

B32-SOV-FE_8_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_8_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_8_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_8_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_8_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_8_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_8_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_8_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_8_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_8_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 

B32-SOV-FE_8_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_8_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_8_12 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D 

B32-SOV-FE_8_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_8_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_8_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_8_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_8_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_8_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_8_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_8_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_8_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_8_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_8_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_8_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_8_13 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_8_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_8_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_8_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 

B32-SOV-FE_8_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_8_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_8_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_8_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_8_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_8_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_8_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_8_14 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B 

B32-SOV-FE_8_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_8_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_8_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_8_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_8_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_8_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_8_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_8_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_8_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_8_15 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C 

B32-SOV-FE_8_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 

B32-SOV-FE_8_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_8_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_8_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_8_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_8_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_8_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_8_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_8_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_8_16 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D 

B32-SOV-FE_8_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_8_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_8_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_8_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_8_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_8_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_8_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_8_17 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A 

B32-SOV-FE_8_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_8_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 

B32-SOV-FE_8_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_8_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_8_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_8_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_8_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_8_18 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B 

B32-SOV-FE_8_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_8_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_8_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_8_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_8_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_8_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_8_19 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C 

B32-SOV-FE_8_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_8_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_8_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_8_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_8_20 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011D 

B32-SOV-FE_8_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 

B32-SOV-FE_8_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_8_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_8_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_8_21 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012A 

B32-SOV-FE_8_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_8_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_8_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_8_22 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012B 

B32-SOV-FE_8_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_8_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_8_23 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012C 

B32-SOV-FE_8_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_8_24 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F012D 

B32-SOV-FE_8_9 4.348E-06 CCF of two components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A 

B32-SOV-FE_8_9_10 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009B 

B32-SOV-FE_8_9_11 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_8_9_12 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F009D 

B32-SOV-FE_8_9_13 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010A 

B32-SOV-FE_8_9_14 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010B 

B32-SOV-FE_8_9_15 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010C 

B32-SOV-FE_8_9_16 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F010D 

B32-SOV-FE_8_9_17 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011A 

B32-SOV-FE_8_9_18 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011B 

B32-SOV-FE_8_9_19 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011C 

B32-SOV-FE_8_9_20 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F011D 

B32-SOV-FE_8_9_21 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012A 

B32-SOV-FE_8_9_22 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012B 

B32-SOV-FE_8_9_23 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012C 

B32-SOV-FE_8_9_24 3.953E-08 CCF of three components: B32-SOV-FE-F008D & 
B32-SOV-FE-F009A & B32-SOV-FE-F012D 

B32-SOV-FE_9_10 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B 

B32-SOV-FE_9_10_11 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009C 

B32-SOV-FE_9_10_12 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F009D 

B32-SOV-FE_9_10_13 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010A 

B32-SOV-FE_9_10_14 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010B 

B32-SOV-FE_9_10_15 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010C 

B32-SOV-FE_9_10_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_10_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011A 

B32-SOV-FE_9_10_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011B 

B32-SOV-FE_9_10_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011C 

B32-SOV-FE_9_10_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F011D 

B32-SOV-FE_9_10_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012A 

B32-SOV-FE_9_10_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012B 

B32-SOV-FE_9_10_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012C 

B32-SOV-FE_9_10_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009B & B32-SOV-FE-F012D 

B32-SOV-FE_9_11 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C 

B32-SOV-FE_9_11_12 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F009D 

B32-SOV-FE_9_11_13 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010A 

B32-SOV-FE_9_11_14 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010B 

B32-SOV-FE_9_11_15 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010C 

B32-SOV-FE_9_11_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F010D 

B32-SOV-FE_9_11_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011A 

B32-SOV-FE_9_11_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011B 

B32-SOV-FE_9_11_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011C 

B32-SOV-FE_9_11_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F011D 

B32-SOV-FE_9_11_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012A 

B32-SOV-FE_9_11_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012B 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_11_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012C 

B32-SOV-FE_9_11_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009C & B32-SOV-FE-F012D 

B32-SOV-FE_9_12 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D 

B32-SOV-FE_9_12_13 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010A 

B32-SOV-FE_9_12_14 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010B 

B32-SOV-FE_9_12_15 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010C 

B32-SOV-FE_9_12_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F010D 

B32-SOV-FE_9_12_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011A 

B32-SOV-FE_9_12_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011B 

B32-SOV-FE_9_12_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011C 

B32-SOV-FE_9_12_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F011D 

B32-SOV-FE_9_12_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012A 

B32-SOV-FE_9_12_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012B 

B32-SOV-FE_9_12_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012C 

B32-SOV-FE_9_12_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F009D & B32-SOV-FE-F012D 

B32-SOV-FE_9_13 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A 

B32-SOV-FE_9_13_14 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010B 

B32-SOV-FE_9_13_15 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010C 

B32-SOV-FE_9_13_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F010D 

B32-SOV-FE_9_13_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_13_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011B 

B32-SOV-FE_9_13_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011C 

B32-SOV-FE_9_13_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F011D 

B32-SOV-FE_9_13_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012A 

B32-SOV-FE_9_13_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012B 

B32-SOV-FE_9_13_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012C 

B32-SOV-FE_9_13_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010A & B32-SOV-FE-F012D 

B32-SOV-FE_9_14 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B 

B32-SOV-FE_9_14_15 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010C 

B32-SOV-FE_9_14_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F010D 

B32-SOV-FE_9_14_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011A 

B32-SOV-FE_9_14_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011B 

B32-SOV-FE_9_14_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011C 

B32-SOV-FE_9_14_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F011D 

B32-SOV-FE_9_14_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012A 

B32-SOV-FE_9_14_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012B 

B32-SOV-FE_9_14_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012C 

B32-SOV-FE_9_14_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010B & B32-SOV-FE-F012D 

B32-SOV-FE_9_15 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C 

B32-SOV-FE_9_15_16 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F010D 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_15_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011A 

B32-SOV-FE_9_15_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011B 

B32-SOV-FE_9_15_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011C 

B32-SOV-FE_9_15_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F011D 

B32-SOV-FE_9_15_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012A 

B32-SOV-FE_9_15_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012B 

B32-SOV-FE_9_15_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012C 

B32-SOV-FE_9_15_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010C & B32-SOV-FE-F012D 

B32-SOV-FE_9_16 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D 

B32-SOV-FE_9_16_17 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011A 

B32-SOV-FE_9_16_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011B 

B32-SOV-FE_9_16_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011C 

B32-SOV-FE_9_16_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F011D 

B32-SOV-FE_9_16_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012A 

B32-SOV-FE_9_16_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012B 

B32-SOV-FE_9_16_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012C 

B32-SOV-FE_9_16_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F010D & B32-SOV-FE-F012D 

B32-SOV-FE_9_17 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A 

B32-SOV-FE_9_17_18 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011B 

B32-SOV-FE_9_17_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011C 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_17_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F011D 

B32-SOV-FE_9_17_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012A 

B32-SOV-FE_9_17_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012B 

B32-SOV-FE_9_17_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012C 

B32-SOV-FE_9_17_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011A & B32-SOV-FE-F012D 

B32-SOV-FE_9_18 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B 

B32-SOV-FE_9_18_19 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011C 

B32-SOV-FE_9_18_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F011D 

B32-SOV-FE_9_18_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012A 

B32-SOV-FE_9_18_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012B 

B32-SOV-FE_9_18_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012C 

B32-SOV-FE_9_18_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011B & B32-SOV-FE-F012D 

B32-SOV-FE_9_19 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C 

B32-SOV-FE_9_19_20 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C & B32-SOV-FE-F011D 

B32-SOV-FE_9_19_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012A 

B32-SOV-FE_9_19_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012B 

B32-SOV-FE_9_19_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012C 

B32-SOV-FE_9_19_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011C & B32-SOV-FE-F012D 

B32-SOV-FE_9_20 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011D 

B32-SOV-FE_9_20_21 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012A 
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Table 4.2-4  

ICS - Common Cause Failures 

Basic Event Probability Description 

B32-SOV-FE_9_20_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012B 

B32-SOV-FE_9_20_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012C 

B32-SOV-FE_9_20_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F011D & B32-SOV-FE-F012D 

B32-SOV-FE_9_21 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012A 

B32-SOV-FE_9_21_22 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012B 

B32-SOV-FE_9_21_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012C 

B32-SOV-FE_9_21_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012A & B32-SOV-FE-F012D 

B32-SOV-FE_9_22 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012B 

B32-SOV-FE_9_22_23 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012C 

B32-SOV-FE_9_22_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012B & B32-SOV-FE-F012D 

B32-SOV-FE_9_23 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012C 

B32-SOV-FE_9_23_24 3.953E-08 CCF of three components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012C & B32-SOV-FE-F012D 

B32-SOV-FE_9_24 4.348E-06 CCF of two components: B32-SOV-FE-F009A & 
B32-SOV-FE-F012D 
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Table 4.2-5  

ICS - Human Error Events 

Basic Event Probability Description 
B32-XHE-OP-VENT 1.61E-03 Operator fails to open vent 

XXX-XHE-FO-ICPCCS 1.61E-03 
OPERATOR FAILS TO RECOGNIZE NEED OF MAKE UP 
TO ICS/PCCS POOLS 
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Table 4.2-6  

ICS – Top Events 

Top Event Description Sheet

B32-2LOOPSFAIL Three heat exchanger loops remove heat. 50 
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Table 4.2-7  

ICS - Basic Events 

Basic Event Probability Description 

B32-ACC-FO-A005A 2.40E-06 Nitrogen accumulator A005A fails 

B32-ACC-FO-A005B 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A005C 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A005D 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A006A 2.40E-06 Nitrogen Accumulator Fails 

B32-ACC-FO-A006B 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A006C 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A006D 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A104A 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A104B 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A104C 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-ACC-FO-A104D 2.40E-06 Nitrogen or Air Accumulator Fails 

B32-HX_-PG-HX001A 2.40E-05 Heat Exchanger HX001A Plugs 

B32-HX_-PG-HX001B 2.40E-05 Heat Exchanger HX001B Plugs 

B32-HX_-PG-HX001C 2.40E-05 Heat Exchanger HX001C Plugs 

B32-HX_-PG-HX001D 2.40E-05 Heat Exchanger HX001D Plugs 

B32-HX_-PG-HX002A 2.40E-05 Heat Exchanger HX002A Plugs 

B32-HX_-PG-HX002B 2.40E-05 Heat Exchanger HX002B Plugs 

B32-HX_-PG-HX002C 2.40E-05 Heat Exchanger HX002A Plugs 

B32-HX_-PG-HX002D 2.40E-05 Heat Exchanger HX002D Plugs 

B32-NMO-CC-F104A 1.00E-04 F104A Fails to Open 

B32-NMO-CC-F104B 1.00E-04 F104B fails to open 
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Table 4.2-7  

ICS - Basic Events 

Basic Event Probability Description 

B32-NMO-OC-F001A 2.40E-06 F001A Spuriously closes 

B32-NMO-OC-F001B 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 

B32-NMO-OC-F001C 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 

B32-NMO-OC-F001D 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 

B32-NMO-OC-F004A 2.40E-06 F004A Spuriously closes 

B32-NMO-OC-F004B 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 
B32-NMO-OC-F004C 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 
B32-NMO-OC-F004D 2.40E-06 Nitrogen Motor Operated Valve Transfers Closed 

B32-NONCONDENSE 1.00E+00 Non condensable gases form in ICS sufficiently to require 
venting 

B32-NPO-CC-F005A 1.00E-04 Condensate return F005A fails to Open 
B32-NPO-CC-F005B 1.00E-04 Condensate return F005B fails to Open 
B32-NPO-CC-F005C 1.00E-04 Condensate return F005C fails to Open 
B32-NPO-CC-F005D 1.00E-04 Condensate return F005D fails to Open 
B32-NPO-CC-F006A 1.00E-04 Condensate return F006A fails to Open 
B32-NPO-CC-F006B 1.00E-04 Condensate return F006B fails to Open 
B32-NPO-CC-F006C 1.00E-04 Condensate return F006C fails to Open 
B32-NPO-CC-F006D 1.00E-04 Condensate return F006D fails to Open 
B32-NPO-CC-F104C 1.00E-04 F104C fails to open 
B32-NPO-CC-F104D 1.00E-04 F104D Fails to Open 
B32-NPO-OC-F002A 2.40E-06 F002A Spuriously closes 
B32-NPO-OC-F002B 2.40E-06 F002B Spuriously closes 
B32-NPO-OC-F002C 2.40E-06 F002C Spuriously closes 
B32-NPO-OC-F002D 2.40E-06 F002D Spuriously closes 
B32-NPO-OC-F003A 2.40E-06 F003A Spuriously closes 
B32-NPO-OC-F003B 2.40E-06 F003B Spuriously closes 
B32-NPO-OC-F003C 2.40E-06 F003C Spuriously closes 
B32-NPO-OC-F003D 2.40E-06 F003D Spuriously closes 
B32-NPO-OC-F005A 2.40E-06 Condensate return bypass valve spuriously closes 
B32-NPO-OC-F005B 2.40E-06 Condensate return bypass valve spuriously closes 
B32-NPO-OC-F005C 2.40E-06 Condensate return bypass valve spuriously closes 
B32-NPO-OC-F005D 2.40E-06 Condensate return bypass valve spuriously closes 
B32-NPO-OC-F006A 2.40E-06 Condensate return valve spuriously closes 
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Table 4.2-7  

ICS - Basic Events 

Basic Event Probability Description 

B32-NPO-OC-F006B 2.40E-06 Condensate return valve spuriously closes 

B32-NPO-OC-F006C 2.40E-06 Condensate return valve spuriously closes 

B32-NPO-OC-F006D 2.40E-06 Condensate return valve spuriously closes 

B32-SOV-FE-F007A 1.00E-03 F007A fails to open on demand 

B32-SOV-FE-F007B 1.00E-03 F007B fails to open on demand 

B32-SOV-FE-F007C 1.00E-03 F007C fails to open on demand 

B32-SOV-FE-F007D 1.00E-03 F007D fails to open on demand 

B32-SOV-FE-F008A 1.00E-03 F008A fails to open on demand 

B32-SOV-FE-F008B 1.00E-03 F008B fails to open on demand 

B32-SOV-FE-F008C 1.00E-03 F008C fails to open on demand 

B32-SOV-FE-F008D 1.00E-03 F008D fails to open on demand 

B32-SOV-FE-F009A 1.00E-03 F009A fails to open on demand 

B32-SOV-FE-F009B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F009C 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F009D 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F010A 1.00E-03 F010A fails to open on demand 

B32-SOV-FE-F010B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F010C 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F010D 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F011A 1.00E-03 F011A fails to open on demand 

B32-SOV-FE-F011B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F011C 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F011D 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 
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Table 4.2-7  

ICS - Basic Events 

Basic Event Probability Description 

B32-SOV-FE-F012A 1.00E-03 F012A fails to open on demand 

B32-SOV-FE-F012B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F012C 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

B32-SOV-FE-F012D 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 
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Table 4.2-8  

ICS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F001-
SPUR-D 1.E-03 Spurious closure signal to B32-F001D 

1.E-06 0.9 
C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F002-
SPUR-D 1.E-03 Spurious closure signal to B32-F002D 

1.E-06 0.9 
C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F003-
SPUR-D 1.E-03 Spurious closure signal to B32-F003D 

1.E-06 0.9 
C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F001-
SPUR-A 1.E-03 Spurious closure signal to B32-F001A 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F001-
SPUR-B 1.E-03 Spurious closure signal to B32-F001B 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F001-
SPUR-C 1.E-03 Spurious closure signal to B32-F001C 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F002-
SPUR-A 1.E-03 Spurious closure signal to B32-F002A 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F002-
SPUR-B 1.E-03 Spurious closure signal to B32-F002B 
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Probability % of 
Top Event Probability Description 

B32-2LOOPSFAIL Remove heat with three loops 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F002-
SPUR-C 1.E-03 Spurious closure signal to B32-F002C 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F003-
SPUR-A 1.E-03 Spurious closure signal to B32-F003A 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F003-
SPUR-B 1.E-03 Spurious closure signal to B32-F003B 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F003-
SPUR-C 1.E-03 Spurious closure signal to B32-F003C 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F004-
SPUR-A 1.E-03 Spurious closure signal to B32-F004A 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F004-
SPUR-B 1.E-03 Spurious closure signal to B32-F004B 

C63-B32-F004-
SPUR-D 1.E-03 Spurious closure signal to B32-F004D 

1.E-06 0.9 
C63-B32-F004-
SPUR-C 1.E-03 Spurious closure signal to B32-F004C 

3.43E-07 0.3 B32-HX_-
PG_1_2 3.43E-07 CCF of two components: B32-HX_-PG-HX001A & 

B32-HX_-PG-HX001B 

3.43E-07 0.3 B32-HX_-
PG_1_3 3.43E-07 CCF of two components: B32-HX_-PG-HX001A & 

B32-HX_-PG-HX001C 

3.43E-07 0.3 B32-HX_-
PG_1_4 3.43E-07 CCF of two components: B32-HX_-PG-HX001A & 

B32-HX_-PG-HX001D 

3.43E-07 0.3 B32-HX_-
PG_1_6 3.43E-07 CCF of two components: B32-HX_-PG-HX001A & 

B32-HX_-PG-HX002B 
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Figure 4.2-1. Simplified Diagram of Isolation Condenser System 
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Figure 4.2-2. Schematic of the ICS/PCCS Pools and Interconnections 
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All ICS Loops fail to
provide cooling

B32-4LOOPSFAIL

ICS A Loop fails

B32-LOOPA
Sheet 34
Sheet 35
Sheet 50

Break in ICS Piping
outside containment

%BOC-IC
c=
p=1.00E-05

Flowpath Unavailable

B32-FLOWA

Actuation Valves fail
to open

B32-ACTA

Sheet 2

Heat Exchanger HX001A
Plugs

B32-HX_-PG-HX001A
c=B32-HX_-PG
p=2.40E-05

Heat Exchanger HX002A
Plugs

B32-HX_-PG-HX002A
c=B32-HX_-PG
p=2.40E-05

Non condensables form

B32-016A

Sheet 4

Isolation valves
inadvertently close

B32-ISOLA

Sheet 9

ICS B Loop fails

B32-LOOPB

Sheet 12

ICS C Loop fails

B32-LOOPC

Sheet 23

ICS D Loop fails

B32-LOOPD

Sheet 50

 
Figure 4.2-3. Isolation Condenser System Fault Tree 
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Actuation Valves fail
to open

B32-ACTA
Sheet 1

Condensate return
fails to open

B32-F005A

Condensate return
F005A fails to Open

B32-NPO-CC-F005A
c=B32-NPO-CC
p=1.00E-04

Open signals fail

B32-073

Failure of open
signal to B32-F005A

C63-B32-F005A-A
c=
p=1.00E-03

Failure of open
signal to B32-F005A

C63-B32-F005A-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F005A

C72-B32-F005A-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F005A

C63-B32-F005A-B
c=
p=1.00E-03

Loss of Nitrogen

B32-F005-NIT-A

Nitrogen accumulator
A005A fails

B32-ACC-FO-A005A
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

Condensate return
bypass fails to open

B32-F006A

Sheet 3

  
Figure 4.2-3.  Sheet 2  Isolation Condenser System 
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Condensate return
bypass fails to open

B32-F006ASheet 2

Condensate return
F006A fails to Open

B32-NPO-CC-F006A
c=B32-NPO-CC
p=1.00E-04

Open signals fail

B32-076

Failure of open
signal to B32-F006A

C63-B32-F006A-A
c=
p=1.00E-03

Failure of open
signal to B32-F006A

C63-B32-F006A-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F005b

C72-B32-F006A-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F006A

C63-B32-F006A-B
c=
p=1.00E-03

B32-046A

Nitrogen Accumulator
Fails

B32-ACC-FO-A006A
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 3  Isolation Condenser System 
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Non condensables form

B32-016ASheet 1

Fail to open vent
path

B32-025A

Vent path 9/10 fails
to open

B32-076A

SOV B32-009A Fails to
Open

B32-009A

Sheet 5

SOV B32-010A Fails to
Open

B32-010A

Sheet 6

Vent path 11/12 fails
to open

B32-073A

SOV B32-011A Fails to
Open

B32-011A

Sheet 7

SOV B32-012A Fails to
Open

B32-012A

Sheet 8

Non condensable
gasses form in ICS

sufficiently to
require venting

B32-NONCONDENSE
c=
p=1.00E+00

  
Figure 4.2-3.  Sheet 4  Isolation Condenser System 
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SOV B32-009A Fails to
Open

B32-009A
Sheet 4

F009A fails to open
on demand

B32-SOV-FE-F009A
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-083A

Signal failure to
B32-F009A

C63-B32-F009A
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 5  Isolation Condenser System 
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SOV B32-010A Fails to
Open

B32-010A
Sheet 4

F010A fails to open
on demand

B32-SOV-FE-F010A
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-082A

Signal failure to
B32-F010A

C63-B32-F010A
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 6  Isolation Condenser System 
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SOV B32-011A Fails to
Open

B32-011A
Sheet 4

F011A fails to open
on demand

B32-SOV-FE-F011A
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-089A

Signal failure to
B32-F011A

C63-B32-F011A
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 7  Isolation Condenser System 
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SOV B32-012A Fails to
Open

B32-012A
Sheet 4

F012A fails to open
on demand

B32-SOV-FE-F012A
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-091A

Signal failure to
B32-F012A

C63-B32-F012A
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 8  Isolation Condenser System 
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Isolation valves
inadvertently close

B32-ISOLASheet 1

F001A closes

B32-F001A

F001A Spuriously
closes

B32-NMO-OC-F001A
c=
p=2.40E-06

Spurious closure
signal to B32-F001A

C63-B32-F001-SPUR-A
c=
p=1.00E-03

F002A closes

B32-F002A

F002A Spuriously
closes

B32-NPO-OC-F002A
c=
p=2.40E-06

Spurious closure
signal to B32-F002A

C63-B32-F002-SPUR-A
c=
p=1.00E-03

F003A Closes

B32-F003A

Sheet 10

F004A closes

B32-F004A

F004A Spuriously
closes

B32-NMO-OC-F004A
c=
p=2.40E-06

Spurious closure
signal to B32-F004A

C63-B32-F004-SPUR-A
c=
p=1.00E-03

Actuation valves
spuriously close

B32-RET-A

Sheet 11

  
Figure 4.2-3.  Sheet 9  Isolation Condenser System 
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F003A Closes

B32-F003A
Sheet 9

F003A Spuriously
closes

B32-NPO-OC-F003A
c=
p=2.40E-06

Spurious closure
signal to B32-F003A

C63-B32-F003-SPUR-A
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 10  Isolation Condenser System 
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Actuation valves
spuriously close

B32-RET-A
Sheet 9

Condensate return
valve spuriously

closes

B32-NPO-OC-F006A
c=
p=2.40E-06

Conensate return
bypass valve

spuriously closes

B32-NPO-OC-F005A
c=
p=2.40E-06

  
Figure 4.2-3.  Sheet 11  Isolation Condenser System 
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ICS B Loop fails

B32-LOOPBSheet 1
Sheet 34
Sheet 35

... see x-ref

Flowpath Unavailable

B32-FLOWB

Actuation Valves fail
to open

B32-ACTB

Condensate return
fails to open

B32-F005B

Sheet 13

Condensate return
bypass fails to open

B32-F006B

Sheet 14

Heat Exchanger HX001B
Plugs

B32-HX_-PG-HX001B
c=B32-HX_-PG
p=2.40E-05

Heat Exchanger HX002B
Plugs

B32-HX_-PG-HX002B
c=B32-HX_-PG
p=2.40E-05

Non condensables form

B32-016B

Fail to open vent
path

B32-025B

Sheet 15

Non condensable
gasses form in ICS

sufficiently to
require venting

B32-NONCONDENSE
c=
p=1.00E+00

Isolation valves
close

B32-ISOLB

Sheet 20

  
Figure 4.2-3.  Sheet 12  Isolation Condenser System 
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Condensate return
fails to open

B32-F005BSheet 12

Condensate return
F005B fails to Open

B32-NPO-CC-F005B
c=B32-NPO-CC
p=1.00E-04

Open signals fail

B32-079

Failure of open
signal to B32-F005B

C63-B32-F005B-A
c=
p=1.00E-03

Failure of open
signal to B32-F005B

C63-B32-F005B-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F005B

C72-B32-F005B-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F005B

C63-B32-F005B-B
c=
p=1.00E-03

Loss of Nitrogen

B32-F005-NIT-B

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A005B
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 13  Isolation Condenser System 
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Condensate return
bypass fails to open

B32-F006BSheet 12

Condensate return
F006B fails to Open

B32-NPO-CC-F006B
c=B32-NPO-CC
p=1.00E-04

Open signals fail

B32-084

Failure of open
signal to B32-F006B

C63-B32-F006B-A
c=
p=1.00E-03

Failure of open
signal to B32-F006B

C63-B32-F006B-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F006B

C72-B32-F006B-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F006B

C63-B32-F006B-B
c=
p=1.00E-03

Loss of Nitrogen

B32-046B

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A006B
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 14  Isolation Condenser System 
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Fail to open vent
path

B32-025BSheet 12

Vent path 9/10 fails
to open

B32-076B

SOV B32-009A Fails to
Open

B32-009B

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F009B
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-083B

Sheet 16

SOV B32-010A Fails to
Open

B32-010B

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F010B
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-082B

Sheet 17

Vent path 11/12 fails
to open

B32-073B

SOV B32-011A Fails to
Open

B32-011B

Sheet 18

SOV B32-012A Fails to
Open

B32-012B

Sheet 19

  
Figure 4.2-3.  Sheet 15  Isolation Condenser System 
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Signals to valve fail

B32-083B
Sheet 15

Signal failure to
B32-F009B

C63-B32-F009B
c=
p=1.00E-03

Manual signal fails

B32-101

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F009B

C63-B32-F009B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 16  Isolation Condenser System 
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Signals to valve fail

B32-082B
Sheet 15

Signal failure to
B32-F0010B

C63-B32-F010B
c=
p=1.00E-03

Manual signal fails

B32-109

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F0010B

C63-B32-F010B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 17  Isolation Condenser System 
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SOV B32-011A Fails to
Open

B32-011BSheet 15

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F011B
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-089B

Signal failure to
B32-F011B

C63-B32-F011B
c=
p=1.00E-03

Manual signal fails

B32-121

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F011B

C63-B32-F011B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 18  Isolation Condenser System 
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 4.2-182

SOV B32-012A Fails to
Open

B32-012BSheet 15

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F012B
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-091B

Signal failure to
B32-F012B

C63-B32-F012B
c=
p=1.00E-03

Manual signal fails

B32-127

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F012B

C63-B32-F012B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 19  Isolation Condenser System 
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 4.2-183

Isolation valves
close

B32-ISOLBSheet 12

F001B closes

B32-F001B

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F001B
c=
p=2.40E-06

Spurious closure
signal to B32-F001B

C63-B32-F001-SPUR-B
c=
p=1.00E-03

F002B closes

B32-F002B

F002B Spuriously
closes

B32-NPO-OC-F002B
c=
p=2.40E-06

Spurious closure
signal to B32-F002B

C63-B32-F002-SPUR-B
c=
p=1.00E-03

F003B Closes

B32-F003B

Sheet 21

F004B closes

B32-F004B

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F004B
c=
p=2.40E-06

Spurious closure
signal to B32-F004B

C63-B32-F004-SPUR-B
c=
p=1.00E-03

Actuation valves
spuriously close

B32-RET-B

Sheet 22

  
Figure 4.2-3.  Sheet 20  Isolation Condenser System 
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 4.2-184

F003B Closes

B32-F003B
Sheet 20

F003B Spuriously
closes

B32-NPO-OC-F003B
c=
p=2.40E-06

Spurious closure
signal to B32-F003B

C63-B32-F003-SPUR-B
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 21  Isolation Condenser System 
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 4.2-185

Actuation valves
spuriously close

B32-RET-B
Sheet 20

Condensate return
valve spuriously

closes

B32-NPO-OC-F006B
c=
p=2.40E-06

Conensate return
bypass valve

spuriously closes

B32-NPO-OC-F005B
c=
p=2.40E-06

  
Figure 4.2-3.  Sheet 22  Isolation Condenser System 
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 4.2-186

ICS C Loop fails

B32-LOOPCSheet 1
Sheet 34
Sheet 35

... see x-ref

Flowpath Unavailable

B32-FLOWC

Actuation Valves fail
to open

B32-ACTC

Condensate return
fails to open

B32-F005C

Sheet 24

Condensate return
bypass fails to open

B32-F006C

Sheet 25

Heat Exchanger HX001C
Plugs

B32-HX_-PG-HX001C
c=B32-HX_-PG
p=2.40E-05

Heat Exchanger HX002A
Plugs

B32-HX_-PG-HX002C
c=B32-HX_-PG
p=2.40E-05

Non condensables form

B32-016C

Fail to open vent
path

B32-025C

Sheet 26

Non condensable
gasses form in ICS

sufficiently to
require venting

B32-NONCONDENSE
c=
p=1.00E+00

Isolation valves
close

B32-ISOLC

Sheet 31

  
Figure 4.2-3.  Sheet 23  Isolation Condenser System 
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 4.2-187

Condensate return
fails to open

B32-F005CSheet 23

Condensate return
F005C fails to Open

B32-NPO-CC-F005C
c=B32-NPO-CC
p=1.00E-04

Failure of open
signals

B32-089

Failure of open
signal to B32-F005C

C63-B32-F005C-A
c=
p=1.00E-03

Failure of open
signal to B32-F005C

C63-B32-F005C-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F005C

C72-B32-F005C-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F005C

C63-B32-F005C-B
c=
p=1.00E-03

Loss of Nitrogen

B32-F005-NIT-C

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A005C
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 24  Isolation Condenser System 
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 4.2-188

Condensate return
bypass fails to open

B32-F006CSheet 23

Condensate return
F006C fails to Open

B32-NPO-CC-F006C
c=B32-NPO-CC
p=1.00E-04

Failure of open
signals

B32-092

Failure of open
signal to B32-F006C

C63-B32-F006C-A
c=
p=1.00E-03

Failure of open
signal to B32-F006C

C63-B32-F006C-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F006C

C72-B32-F006C-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F006C

C63-B32-F006C-B
c=
p=1.00E-03

Loss of Nitrogen

B32-046C

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A006C
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 25  Isolation Condenser System 
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 4.2-189

Fail to open vent
path

B32-025CSheet 23

Vent path 9/10 fails
to open

B32-076C

SOV B32-009A Fails to
Open

B32-009C

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F009C
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-083C

Sheet 27

SOV B32-010A Fails to
Open

B32-010C

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F010C
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-082C

Sheet 28

Vent path 11/12 fails
to open

B32-073C

SOV B32-011A Fails to
Open

B32-011C

Sheet 29

SOV B32-012A Fails to
Open

B32-012C

Sheet 30

  
Figure 4.2-3.  Sheet 26  Isolation Condenser System 
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 4.2-190

Signals to valve fail

B32-083C
Sheet 26

Signal failure to
B32-F009C

C63-B32-F009C
c=
p=1.00E-03

Manual signal fails

B32-117

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F009C

C63-B32-F009C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 27  Isolation Condenser System 
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 4.2-191

Signals to valve fail

B32-082C
Sheet 26

Signal failure to
B32-F0010C

C63-B32-F010C
c=
p=1.00E-03

Manual signal fails

B32-111

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F0010C

C63-B32-F010C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 28  Isolation Condenser System 
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 4.2-192

SOV B32-011A Fails to
Open

B32-011CSheet 26

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F011C
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-089C

Signal failure to
B32-F011C

C63-B32-F011C
c=
p=1.00E-03

Manual signal fails

B32-123

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F011C

C63-B32-F011C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 29  Isolation Condenser System 
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 4.2-193

SOV B32-012A Fails to
Open

B32-012CSheet 26

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F012C
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-091C

Signal failure to
B32-F012C

C63-B32-F012C
c=
p=1.00E-03

Manual signal fails

B32-113

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F012C

C63-B32-F012C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 30  Isolation Condenser System 
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 4.2-194

Isolation valves
close

B32-ISOLCSheet 23

F001C closes

B32-F001C

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F001C
c=
p=2.40E-06

Spurious closure
signal to B32-F001C

C63-B32-F001-SPUR-C
c=
p=1.00E-03

F002C closes

B32-F002C

F002C Spuriously
closes

B32-NPO-OC-F002C
c=
p=2.40E-06

Spurious closure
signal to B32-F002C

C63-B32-F002-SPUR-C
c=
p=1.00E-03

F003C Closes

B32-F003C

Sheet 32

F004C closes

B32-F004C

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F004C
c=
p=2.40E-06

Spurious closure
signal to B32-F004C

C63-B32-F004-SPUR-C
c=
p=1.00E-03

Actuation valves
spuriously close

B32-RET-C

Sheet 33

  
Figure 4.2-3.  Sheet 31  Isolation Condenser System 
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 4.2-195

F003C Closes

B32-F003C
Sheet 31

F003C Spuriously
closes

B32-NPO-OC-F003C
c=
p=2.40E-06

Spurious closure
signal to B32-F003C

C63-B32-F003-SPUR-C
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 32  Isolation Condenser System 
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 4.2-196

Actuation valves
spuriously close

B32-RET-C
Sheet 31

Condensate return
valve spuriously

closes

B32-NPO-OC-F006C
c=
p=2.40E-06

Conensate return
bypass valve

spuriously closes

B32-NPO-OC-F005C
c=
p=2.40E-06

  
Figure 4.2-3.  Sheet 33  Isolation Condenser System 



NEDO-33201 Rev 3 

 4.2-197

Three ICS Loops fail
to provide cooling

B32-3LOOPSFAIL

3

ICS A Loop fails

B32-LOOPA

Sheet 1

ICS B Loop fails

B32-LOOPB

Sheet 12

ICS C Loop fails

B32-LOOPC

Sheet 23

ICS D Loop fails

B32-LOOPD

Sheet 50

  
Figure 4.2-3.  Sheet 34  Isolation Condenser System 
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 4.2-198

One ICS Loop fails to
provide cooling

B32-1LOOPFAILS

ICS A Loop fails

B32-LOOPA

Sheet 1

ICS B Loop fails

B32-LOOPB

Sheet 12

ICS C Loop fails

B32-LOOPC

Sheet 23

ICS D Loop fails

B32-LOOPD

Sheet 50

  
Figure 4.2-3.  Sheet 35  Isolation Condenser System 
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 4.2-199

Top vents fail
(unused)

B32-018

Fail to open vent
path

B32-018A

F007 fails to open

B32-F007A

F007A fails to open
on demand

B32-SOV-FE-F007A
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-068

Sheet 37

B32-144

F008 fails to open

B32-F008A

Sheet 38

Unable to open top
vent flowpath

B32-018B

F007 fails to open

B32-F007B

F007B fails to open
on demand

B32-SOV-FE-F007B
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-145

Sheet 39

F008 fails to open

B32-F008B

Sheet 40

Unable to open top
vent flowpath

B32-018C

Sheet 41

Unable to open top
vent flowpath

B32-018D

Sheet 44

  
Figure 4.2-3.  Sheet 36  Isolation Condenser System 
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 4.2-200

Failure of signal

B32-068
Sheet 36

Signal failure to
B32-F007A

C63-B32-F007A
c=
p=1.00E-03

Manual signal fails

B32-107

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F007A

C63-B32-F007A-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 37  Isolation Condenser System 
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 4.2-201

F008 fails to open

B32-F008ASheet 36

F008A fails to open
on demand

B32-SOV-FE-F008A
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-066

Signal failure to
B32-F008a

C63-B32-F008A
c=
p=1.00E-03

Manual signal fails

B32-105

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F008A

C63-B32-F008A-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 38  Isolation Condenser System 
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 4.2-202

Failure of signal

B32-145
Sheet 36

Signal failure to
B32-F007B

C63-B32-F007B
c=
p=1.00E-03

Manual signal fails

B32-147

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F007B

C63-B32-F007B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 39  Isolation Condenser System 
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 4.2-203

F008 fails to open

B32-F008BSheet 36

F008B fails to open
on demand

B32-SOV-FE-F008B
c=B32-SOV-FE
p=1.00E-03

Signal fails

B32-129

Signal failure to
B32-F008B

C63-B32-F008B
c=
p=1.00E-03

Manual signal fails

B32-131

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F008B

C63-B32-F008B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 40  Isolation Condenser System 
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 4.2-204

Unable to open top
vent flowpath

B32-018CSheet 36

F007 fails to open

B32-F007C

F007C fails to open
on demand

B32-SOV-FE-F007C
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-150

Signal failure to
B32-F007C

C63-B32-F007C
c=
p=1.00E-03

Manual signal fails

B32-152

Sheet 42

F008 fails to open

B32-F008C

F008C fails to open
on demand

B32-SOV-FE-F008C
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-134

Signal failure to
B32-F008C

C63-B32-F008C
c=
p=1.00E-03

Manual signal fails

B32-136

Sheet 43

  
Figure 4.2-3.  Sheet 41  Isolation Condenser System 
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 4.2-205

Manual signal fails

B32-152
Sheet 41

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F007C

C63-B32-F007C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 42  Isolation Condenser System 
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 4.2-206

Manual signal fails

B32-136
Sheet 41

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F008C

C63-B32-F008C-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 43  Isolation Condenser System 
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 4.2-207

Unable to open top
vent flowpath

B32-018DSheet 36

F007 fails to open

B32-F007D

F007D fails to open
on demand

B32-SOV-FE-F007D
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-155

Signal failure to
B32-F007D

C63-B32-F007D
c=
p=1.00E-03

Manual signal fails

B32-157

Sheet 45

F008 fails to open

B32-F008D

F008D fails to open
on demand

B32-SOV-FE-F008D
c=B32-SOV-FE
p=1.00E-03

Failure of signal

B32-139

Signal failure to
B32-F008D

C63-B32-F008D
c=
p=1.00E-03

Manual signal fails

B32-141

Sheet 46

  
Figure 4.2-3.  Sheet 44  Isolation Condenser System 
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 4.2-208

Manual signal fails

B32-157
Sheet 44

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F007D

C63-B32-F007D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 45  Isolation Condenser System 
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 4.2-209

Manual signal fails

B32-141
Sheet 44

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F008D

C63-B32-F008D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 46  Isolation Condenser System 
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 4.2-210

Failure to Cross
connect the C and D
pools to Main Pool

B32-CROSSCONNCD

F104B fails to open

B32-F104B

F104B fails to open

B32-NMO-CC-F104B
c=B32-NMO-CC
p=1.00E-04

Signals fail

B32-166

Manual signal fails

B32-168

Sheet 48

Failure of open
signal to F104B

C63-B32-F104B
c=
p=1.00E-03

Loss of Nitrogen

B32-NIT-104B

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A104B
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

F104C fails to open

B32-F104C

Sheet 49

  
Figure 4.2-3.  Sheet 47  Isolation Condenser System 
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 4.2-211

Manual signal fails

B32-168
Sheet 47

Operator fails to
recognize the need to

makeup ICS/PCCS Pool
level.

XXX-XHE-FO-ICPCCS
c=
p=1.61E-03

Failure of open
signal to F104B

C63-B32-F104B-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 48  Isolation Condenser System 
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 4.2-212

F104C fails to open

B32-F104CSheet 47

F104C fails to open

B32-NPO-CC-F104C
c=B32-NPO-CC
p=1.00E-04

Signals fail

B32-170

Manual signals fail

B32-172

Operator fails to
recognize the need to

makeup ICS/PCCS Pool
level.

XXX-XHE-FO-ICPCCS
c=
p=1.61E-03

Failure of open
signal to F104C

C63-B32-F104C-MAN
c=
p=1.00E-03

Failure of open
signal to F104C

C63-B32-F104C
c=
p=1.00E-03

Loss of Nitrogen

B32-NIT-104C

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A104C
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 49  Isolation Condenser System 
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 4.2-213

Two ICS Loops fail to
provide cooling

B32-2LOOPSFAIL

2

ICS A Loop fails

B32-LOOPA

Sheet 1

ICS B Loop fails

B32-LOOPB

Sheet 12

ICS C Loop fails

B32-LOOPC

Sheet 23

ICS D Loop fails

B32-LOOPD
Sheet 34
Sheet 35
Sheet 1

Flowpath Unavailable

B32-FLOWD

Sheet 51

  
Figure 4.2-3.  Sheet 50  Isolation Condenser System 
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 4.2-214

Flowpath Unavailable

B32-FLOWDSheet 50

Actuation Valves fail
to open

B32-ACTD

Condensate return
bypass fails to open

B32-F006D

Condensate return
F006D fails to Open

B32-NPO-CC-F006D
c=B32-NPO-CC
p=1.00E-04

Failure of open
signal to B32-F006D

B32-098

Sheet 52

B32-046D

Sheet 53

Condensate return
fails to open

B32-F005D

Condensate return
F005D fails to Open

B32-NPO-CC-F005D
c=B32-NPO-CC
p=1.00E-04

Failure of open
signal to B32-F005D

B32-095

Sheet 54

Loss of Nitrogen

B32-F005-NIT-D

Sheet 55

Heat Exchanger HX001D
Plugs

B32-HX_-PG-HX001D
c=B32-HX_-PG
p=2.40E-05

Heat Exchanger HX002D
Plugs

B32-HX_-PG-HX002D
c=B32-HX_-PG
p=2.40E-05

Non condensables form

B32-016D

Sheet 56

Isolation valves
close

B32-ISOLD

Sheet 61

  
Figure 4.2-3.  Sheet 51  Isolation Condenser System 



NEDO-33201 Rev 3 

 4.2-215

Failure of open
signal to B32-F006D

B32-098
Sheet 51

Failure of open
signal to B32-F006D

C63-B32-F006D-A
c=
p=1.00E-03

Failure of open
signal to B32-F006D

C63-B32-F006D-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F006D

C72-B32-F006D-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F006D

C63-B32-F006D-B
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 52  Isolation Condenser System 
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 4.2-216

B32-046D
Sheet 51

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A006D
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 53  Isolation Condenser System 
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 4.2-217

Failure of open
signal to B32-F005D

B32-095
Sheet 51

Failure of open
signal to B32-F005D

C63-B32-F005D-A
c=
p=1.00E-03

Failure of open
signal to B32-F005D

C63-B32-F005D-C
c=
p=1.00E-03

Failure of DPS open
signal to B32-F005D

C72-B32-F005D-OPEN-D
c=
p=1.00E-03

Failure of open
signal to B32-F005D

C63-B32-F005D-B
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 54  Isolation Condenser System 
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Loss of Nitrogen

B32-F005-NIT-D
Sheet 51

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A005D
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 55  Isolation Condenser System 
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Non condensables form

B32-016DSheet 51

Fail to open vent
path

B32-025D

Vent path 9/10 fails
to open

B32-076D

SOV B32-009A Fails to
Open

B32-009D

Sheet 57

SOV B32-010A Fails to
Open

B32-010D

Sheet 58

Vent path 11/12 fails
to open

B32-073D

SOV B32-011A Fails to
Open

B32-011D

Sheet 59

SOV B32-012A Fails to
Open

B32-012D

Sheet 60

Non condensable
gasses form in ICS

sufficiently to
require venting

B32-NONCONDENSE
c=
p=1.00E+00

  
Figure 4.2-3.  Sheet 56  Isolation Condenser System 
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SOV B32-009A Fails to
Open

B32-009DSheet 56

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F009D
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-083D

Signal failure to
B32-F009D

C63-B32-F009D
c=
p=1.00E-03

Manual signal fails

B32-119

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F009

C63-B32-F009D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 57  Isolation Condenser System 
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SOV B32-010A Fails to
Open

B32-010DSheet 56

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F010D
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-082D

Signal failure to
B32-F010D

C63-B32-F010D
c=
p=1.00E-03

Manual signal fails

B32-115

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F010D

C63-B32-F010D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 58  Isolation Condenser System 
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SOV B32-011A Fails to
Open

B32-011DSheet 56

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F011D
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-089D

Signal failure to
B32-F011D

C63-B32-F011D
c=
p=1.00E-03

Manual signal fails

B32-125

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F011D

C63-B32-F011D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 59  Isolation Condenser System 
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SOV B32-012A Fails to
Open

B32-012DSheet 56

SOLENOID VALVE
(FAILURE TO ENERGIZE)

B32-SOV-FE-F012D
c=B32-SOV-FE
p=1.00E-03

Signals to valve fail

B32-091D

Signal failure to
B32-F012D

C63-B32-F012D
c=
p=1.00E-03

Manual signal fails

B32-103

Operator fails to
open vent

B32-OPERVENT
c=
p=1.00E+00

Manual Signal failure
to B32-F012D

C63-B32-F012D-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 60  Isolation Condenser System 
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Isolation valves
close

B32-ISOLDSheet 51

F001D closes

B32-F001D

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F001D
c=
p=2.40E-06

Spurious closure
signal to B32-F001D

C63-B32-F001-SPUR-D
c=
p=1.00E-03

F002D closes

B32-F002D

F002D Spuriously
closes

B32-NPO-OC-F002D
c=
p=2.40E-06

Spurious closure
signal to B32-F002D

C63-B32-F002-SPUR-D
c=
p=1.00E-03

F003D Closes

B32-F003D

Sheet 62

F004D closes

B32-F004D

Nitrogen Motor
Operated Valve

Transfers Closed

B32-NMO-OC-F004D
c=
p=2.40E-06

Spurious closure
signal to B32-F004D

C63-B32-F004-SPUR-D
c=
p=1.00E-03

Actuation valves
spuriously close

B32-RET-D

Sheet 63

  
Figure 4.2-3.  Sheet 61  Isolation Condenser System 
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F003D Closes

B32-F003D
Sheet 61

F003D Spuriously
closes

B32-NPO-OC-F003D
c=
p=2.40E-06

Spurious closure
signal to B32-F003D

C63-B32-F003-SPUR-D
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 62  Isolation Condenser System 
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Actuation valves
spuriously close

B32-RET-D
Sheet 61

Condensate return
valve spuriously

closes

B32-NPO-OC-F006D
c=
p=2.40E-06

Conensate return
bypass valve

spuriously closes

B32-NPO-OC-F005D
c=
p=2.40E-06

  
Figure 4.2-3.  Sheet 63  Isolation Condenser System 
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Failure to Cross
connect the A and B
pools to Main Pool

B32-CROSSCONNAB

F104A fails to open

B32-F104A

F104A Fails to Open

B32-NMO-CC-F104A
c=B32-NMO-CC
p=1.00E-04

Signals fail

B32-158

Manual signals fail

B32-160

Sheet 65

Failure of open
signal to F104A

C63-B32-F104A
c=
p=1.00E-03

Loss of Nitrogen

B32-NIT-104A

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A104A
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

F104D fails to Open

B32-F104D

Sheet 66

  
Figure 4.2-3.  Sheet 64  Isolation Condenser System 
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Manual signals fail

B32-160
Sheet 64

Operator fails to
recognize the need to

makeup ICS/PCCS Pool
level.

XXX-XHE-FO-ICPCCS
c=
p=1.61E-03

Manual signal to
F104A fails

C63-B32-F104A-MAN
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 65  Isolation Condenser System 
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F104D fails to Open

B32-F104DSheet 64

F104D Fails to Open

B32-NPO-CC-F104D
c=B32-NPO-CC
p=1.00E-04

Signals fail

B32-162

Manual signals fail

B32-164

Operator fails to
recognize the need to

makeup ICS/PCCS Pool
level.

XXX-XHE-FO-ICPCCS
c=
p=1.61E-03

Failure of manual
signal to F104D

C63-B32-F104D-MAN
c=
p=1.00E-03

Failure of open
signal to F104D

C63-B32-F104D
c=
p=1.00E-03

Loss of Nitrogen

B32-NIT-104D

Nitrogen or Air
Accumulator Fails

B32-ACC-FO-A104D
c=
p=2.40E-06

LOSS OF HIGH PRESS.
NIT. GAS SUPPLY SYST.

TO HIGH PRESS. 
CONSUMERS

P54-0001-_1
c=
p=1.00E-03

  
Figure 4.2-3.  Sheet 66  Isolation Condenser System 
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4.3  CONTROL ROD DRIVE SYSTEM - (C12) 

4.3.1  Functional Description 

This section only pertains to the Control Rod Drive (CRD) High Pressure (HP) Injection 
function.  The C12 scram function is covered under C71 in Section 4.5.   

The  CRD HP function modeled is high-pressure water injection to the Reactor Pressure Vessel 
(RPV) in the event of loss of feedwater or other events resulting in low RPV water level.  This 
injection function is initiated automatically by an RPV Water Level 2 signal. 

4.3.2  Assumptions 

The following assumptions are used for the CRD HP injection model: 

(1) The general assumptions provided in Section 4.0.3 apply. 

(2) The data and methods described in Sections 5 and 6 are used in the fault tree. 

(3) A single CRD pump will inject 518gpm (117.6m3/hr) to the RPV during postulated 
accident conditions.  This value is used for MAAP analysis. 

(4) Two CRD pumps will inject 1036 (235.2m3/hr) to the RPV during postulated accident 
conditions.  This value is used for MAAP analysis. 

(5) The CRD pump oil subsystems are cooled by RCCW (P21).  Failure of RCCW fails the 
CRD HP injection function. 

(6) For modeling purposes, CRD Pump A is running and B is in standby.   

(7) CRD pump oil pressure and temperature are indicated in the Main Control Room (MCR).  
The auxiliary oil pump on the assumed standby CRD pump (B) is always running when it’s 
in standby, and the main oil pump is running on the assumed inservice pump (A).  Cooling 
water valve mispositions are not modeled because isolated cooling water would be detected 
by high oil temperature alarm in the (MCR). 

(8) A large steam LOCA in the B feedwater injection line into which CRD injects, or a break 
outside containment in the B feedwater line is assumed to fail the HP injection function in 
both the one pump and two pump injection cases.   

(9) The 200mm suction piping will pass sufficient flow to prevent CRD low suction pressure 
trip at 2 pump runout conditions.  This means that one of the F013, F014, or F015 valves 
being closed will not prevent two-pump operation at 1036gpm (235.2m3/hr). 

(10) No flow is assumed in the stagnant areas between F018A and B, F024 and F022 during 
normal CRD operation.  Therefore component failures or mispositioning within that 
boundary are single failures that could go undetected and lead to failure in sequences 
requiring 1036 gpm (235.2m3/hr). 

(11) Electrical power is supplied from AC busses R11-A3, R12-A2-02A and R13-A1-2 for train 
A, and AC busses R11-B2, R12-B2-02B and R13-B1-2 for train B.  These busses are 
capable of being powered by the non-safety related diesel generators. 
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(12) Assume 24-hour CRD HP injection mission time.  Failure probabilities, where time 
dependent, are based on that value. 

(13) Lack of scram reset does not prevent required CRD HP injection flow to the RPV.  
Therefore, this was not modeled as a potential diversion path. 

(14) CRD manual valve positions are not required to be indicated in the MCR.   

(15) Failure of F012 and F030 to close on a CRD HP injection signal does not result in flow 
being diverted from the RPV.  Albeit not through the feedwater line, both of these paths 
would continue to send water to the RPV. 

(16) CRD HP injection capability is tested quarterly.   

(17) CRD pumps are tripped on 2/3 low GDCS pool level signals with a concurrent RPV Level 
1 signal. 

4.3.3  System Description 

The CRD System is composed of three major elements: (1) the electro-hydraulic fine motion 
control rod drive (FMCRD) mechanisms, (2) the hydraulic control units (HCU), and (3) the 
control rod drive hydraulic system (CRDHS).  Figure 4.3-1 provides a simplified diagram of the 
CRD System.   

The CRDHS portion of CRD supplies clean, demineralized water that is regulated and 
distributed to provide charging of the HCU scram accumulators and purge water flow to the 
FMCRDs during normal operation.  The CRDHS is also the source of pressurized water for 
purging the Reactor Water Cleanup/Shutdown Cooling (RWCU/SDC) System pumps and 
Nuclear Boiler System (NBS) reactor water level reference leg instrument lines.  Additionally, 
the CRDHS provides high pressure makeup water to the reactor during events in which the 
feedwater system is unable to maintain normal reactor water level.  This makeup water is 
supplied to the reactor via a bypass line off the CRD pump discharge header that connects to the 
feedwater inlet piping via the RWCU/SDC return piping. 

Upon receipt of a reactor water level 2 signal, the mode of operation changes to the RPV 
injection mode, the function modeled in this Section. 

Hardware Configuration 
The condensate storage tank or, if available, the Condensate and Feedwater System supplies the 
suction header of the CRD water injection system.  During normal plant operation, the CRD 
water injection mode is in standby, and CRD is operating in the purging and HCU-charging 
mode using water filtered through one of the pump-suction filters, D001A or B.  Upon receipt of 
an RPV Level 2 signal, valves F014A and B in the redundant suction CRDS header open to 
provide condensate water directly to the suction of pumps C001A and B.  CRD can draw 
condensate water directly from the condensate storage tank (CST) through a normally locked 
open manual valve (F065) or the Condensate and Feedwater System through a normally open 
manual valve (F064) and a check valve (F063).  The CRD system is arranged so that water is 
supplied from the source of higher pressure.  During losses of offsite power (when condensate 
pumps are unavailable), the water source is the CST. 
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High-pressure water is discharged from both pumps into a discharge header during the injection 
mode.  The discharge header supplies water  to the RPV through the normally closed valves 
F020A and B, via the A RWCU/Shutdown Cooling (SDC) and B Feedwater loop piping and 
valves.   

The two CRD pumps are motor-driven, multi-stage, high-pressure, centrifugal pumps.  The 
pump motors are powered by 6.9 kV AC,  and the Reactor Component Cooling Water System 
(RCCWS) water cools the pumps oil coolers.  Motor-operated system valves are powered by 480 
VAC power. 

4.3.3.1  System Operation 

During normal plant operation, CRD is aligned with one of the two pumps continuously 
operating to pressurize, the system with water from the condensate and feedwater system and/or 
condensate storage tank (CST), supplying purge water flow to the control rod drives, the 
RWCU/SDC pumps, and the reactor water level instrument lines.  During this condition, the 
other CRD pump is in standby. 

4.3.3.2  Component Location 

CRD equipment, with the exception of piping from the condensate system and to the 
RWCU/SDC system, is located in the CRD hydraulic compartment adjacent to the HCUs in the 
reactor building.   

4.3.4  Automatic and Manual Control 

4.3.4.1  Automatic Actuation 

The CRD is automatically aligned and initiated for HP injection upon receipt of an RPV Level 2 
signal.  The following actions occur: 

(1) Suction valves F014A and B open, 

(2) Flow control valves F020A and B open, 

(3) The standby pump starts, and 

(4) The charging water header isolation valve F030 and purge water header isolation valve 
F012 close. 

The RPV level 2 initiating signal is supplied by the Distributed Control and Instrumentation 
System (DCIS) logic.  A high RPV Level 8 signal closes the flow control valves F020A and B to 
stop the flow to the reactor in order to prevent flooding of the main steam lines. 

For accident sequences with loss of offsite power: 

• The running CRD pump stops 

• Circuit breakers must reclose to allow restart of the pumps 

• Auxiliary oil pumps must be started manually 

• All needed power is supplied by the on-site diesel generators 
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Initiation of CRD HP injection generates the automatic opening and closing of valves F023 and 
F024, respectively. 

4.3.4.2  Manual Actuation 

As a backup to automatic initiation, the operator has the capability to manually initiate the CRD 
HP injection.  

4.3.4.3  Safety Actuation 

There is no safety actuation function associated with CRD HP injection. 

Instrumentation and Alarms.  The instrumentation and alarm signals provided in the main 
control room for CRD HP injection are listed in Table 4.3-1. 

4.3.5  System Interfaces 

Support Systems.  CRD HP injection depends on several support systems, including AC power 
and the Reactor Component Cooling Water System (RCCW).  The CRD pump motors are driven 
by 6.9 kVAC power, and the system valves are operated by 480 V AC power.  The CRD pump 
oil  coolers are cooled by RCCW water.  These specific dependency relationships are shown in 
Table 4.3-2a. 

Shared Components.  The CRD HP injection function uses the same pumps (C001A and B) and 
water source (condensate) as the purging and HCU-charging function.  The automatic initiation 
signal uses the same RPV Level 2 signals and some of the same instrumentation and logic 
components as other systems. 

The CRD injects high-pressure water into the RWCUS/SDCS discharge line, which connects to 
the feedwater line B, sharing several check valves and isolation valves. 

When in the HP mode of operation, the CRD pumps are automatically tripped to terminate CRD 
system flow on receipt of low water level signals from two out of three GDCS pools.  This signal 
is provided by DCIS and contained in the fault tree.   

4.3.6  System Testing 

The current DCD for CRD states that the high pressure injection function is tested quarterly.   
Opening the test line valve (F024) to the CST downstream of the two flow-control valves 
(F020A and B), together with closing isolation valve F023 on the vessel injection line provides a 
means of testing each of the flow control functions without injecting water into the RPV.  
Modulating F024 allows variation of the line resistance to simulate different reactor pressures so 
that the flow control function can be tested over its full range of operation.  If an initiation signal 
is received while the system is in test, the system automatically reverts to the HP injection mode. 

4.3.7  System Maintenance 

Components of the CRD HP injection function can be maintained while the plant is in normal 
operation.  Normally open manual isolation valves whose misposition could go undetected by 
control room position indication /or alarm are subject to being left in the closed position 
following maintenance.   
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4.3.8  Common Cause Failures  

Common cause failures within the CRD are summarized in Table 4.3-4. 

4.3.9  Fault Tree Analysis 

Fault trees have been developed for the CRD high pressure injection function.   The one pump 
and two pump success criteria are shown in Table 4.3-6. 

4.3.9.1  Top Event Definitions 

Two top events are presented for the CRDS fault tree analysis: 

UD-TOPINJ2 - TWO OF TWO CRD PUMPS FAIL TO INJECT 1036 GPM (235.2m3/hr) 

UD-TOPINJ - ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

4.3.9.2  Fault Tree Description 

The fault tree for UD-TOPINJ2 represents the probability that less than two trains of CRD high 
pressure injection will be available if called upon.  The fault tree for UD-TOPINJ represents the 
probability that neither train will be available.  

4.3.9.3  Human Interactions 

Two types of human errors have been considered in developing the fault trees: 

(1) Manual valve mispositioning (closed) are pre-initiating event conditions and are referred to 
as Type A Human Errors. 

(2) Human error in recovery following failure to receive an automatic initiation signal on RPV 
Level 2.  For this situation, the operator should manually initiate the CRD HP injection 
function.  This is a post-initiating event referred to as Type C Human Error. 

The human errors are listed in Table 4.3-5. 

4.3.9.4  Special Events 
There are no special events in the CRD HP injection system model. 

4.3.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree are reported in Table 4.3-7 and 
the top cutsets from quantification of the CRDS tops are provided in Table 4.3-8. 

Due to a combination of design changes and a number of modeling refinements, a revised fault 
tree was developed for Revision 3.  The revised fault tree and a description of the changes are 
provided in Section 22.4.3. 
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4.3.11  PRA Insights 

Human error events continue to dominate.  Relatively high screening values for valve 
misposition (closed) tend to increase system unavailability  These misposition errors may be 
removed with proper procedures, valve lineups and other operational programs as the ESBWR 
design progresses.   

A system importance sensitivity was performed for CRD HP Injection.  Additional details of the 
sensitivity are provided in Section 11.3.1.15.  Tables 11.3-15 and 11.3-16 contain the system 
importance rankings based on RAW and FV, respectively. 
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Table 4.3-1  

CRDS - Control Room Instrumentation and Alarms 

Controls 
None 

Displays 
CRD pump operating status (run/stop) 
CRD pump auxiliary lube oil pump status (run/stop) 
Scram valve position 
Flow control valve position 
Pump suction pressure 
Pump discharge pressure 
System flow rate 
Charging water header pressure 
Reactor/purge water header differential pressure 

Alarms 
Low pump lube oil pressure 
High pump lube oil temperature 
Low pump suction pressure 
High pump suction filter differential pressure 
High drive water filter differential pressure 
High scram air header pressure 
Low scram air header pressure 
HCU trouble alarm (low HCU accumulator pressure or high accumulator water level) 
Low charging header pressure 
FMCRD control rod separation 
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Table 4.3-2a  

CRDS – System Dependencies 

  Support System 
  Power Supply 

RCCWS 

  R12 480 V AC R11 6.9 KV AC 
Component Type DIV A DIV B Component Type 

DIV A DIV B 

F014A MO X      
F014B MO  X     
F020A MO X      
F020B MO  X     
F023 MO X      
F024 MO X      

C001A Pump   C001A Pump   
C001B Pump   C001B Pump   
C001A Oil Pump X    X  
C001B Oil Pump  X    X 
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Table 4.3-2b  

CRDS - Transfers 

Transfer Description 

C62-C12-C001A START SIGNAL AT REACTOR WATER LEVEL 2 FAILS 

C62-C12-C001A-MAN MANUAL FAILURE TO PROVIDE START SIGNAL 

C62-C12-C001A-
SPUR SPURIOUS STOP SIGNAL BEFORE REACHING REACTOR WATER LEVEL 9

C62-C12-C001B START SIGNAL AT REACTOR WATER LEVEL 2 FAILS 

C62-C12-C001B-MAN MANUAL FAILURE TO PROVIDE START SIGNAL 

C62-C12-C001B-
SPUR SPURIOUS STOP SIGNAL BEFORE REACHING REACTOR WATER LEVEL 9

C62-C12-N004A-A DCIS DIVISION A LOW SUCTION PRESSURE TO C001A 

C62-C12-N004A-B DCIS DIVISION B LOW SUCTION PRESSURE TO C001A 

C62-C12-N004A-C DCIS DIVISION C LOW SUCTION PRESSURE TO C001A 

C62-C12-N004B-A DCIS DIVISION A LOW SUCTION PRESSURE TO C001A 

C62-C12-N004B-B DCIS DIVISION B LOW SUCTION PRESSURE TO C001A 

C62-C12-N004B-C DCIS DIVISION C LOW SUCTION PRESSURE TO C001A 

C63-C12-C001A-
SPUR SPURIOUS TRIP SIGNAL OF CRD PUMP ON LOW GDCS LEVEL 

C63-C12-C001B-
SPUR SPURIOUS TRIP SIGNAL OF CRD PUMP ON LOW GDCS LEVEL 

N21-0002-_4 CONDENSATE PUMPS FAIL TO RUN 

P21-0001-_1A RCCWS TO C001A FAILS 

P21-0001-_1B RCCWS TO C001B FAILS 

R11-1000A3 LOSS OF 6.9 KV AC FROM BUS R11-A3 

R11-1000B3 LOSS OF 6.9 KV AC FROM BUS R11-B2 

R12-A31 LOSS OF 480 V AC FROM BUS R12-A2-02A 

R12-B31 LOSS OF 480 V AC FROM BUS R12-B2-02B 

R13-NSR-RBA LOSS OF 208/120 V AC FROM BUS R13-A1-2 

R13-NSR-RBB LOSS OF 208/120 V AC FROM BUS R13-B1-2 
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Table 4.3-3  

CRDS – Component Test and Maintenance 

The Design – Reliability Assurance Program is not currently complete; there are no Technical 
Specification testing requirements; testing requirements will be determined. 

Components of the CRDS HP injection function can be maintained while the plant is in normal 
operation. 
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Table 4.3-4  

CRDS - Common Cause Failures 

Basic Event Probability Description 

C12-
INJBACKFLOW_1_2 2.99E-05 CCF of two components: G31-UV_-OO-F023A & G31-UV_-OO-

F024A 

C12-INJCHKVLVS_1_2 5.00E-07 CCF of two components: B21-UV_-CC-F102B & B21-UV_-CC-
F103B 

C12-INJCHKVLVS_1_3 5.00E-07 CCF of two components: B21-UV_-CC-F102B & C12-UV_-CC-
F022 

C12-INJCHKVLVS_2_3 5.00E-07 CCF of two components: B21-UV_-CC-F103B & C12-UV_-CC-
F022 

C12-
INJCHKVLVS_1_2_3 5.00E-07 CCF of three components: B21-UV_-CC-F103B & B21-UV_-CC-

F102B & C12-UV_-CC-F022 

 

 



NEDO-33201 Rev 3 

4.3-12 

Table 4.3-5  

CRDS - Human Error Events 

Basic Event Probability Description 
C12-XHE-FO-LEVEL2 3.22E-02 MANUAL ACTUATION FAILURE 
C12-BV_-RE-F003A 3.00E-02 MISPOSITION OF VALVE FOO3A 
C12-BV_-RE-F003B 3.00E-02 MISPOSITION OF VALVE F003B 
C12-BV_-RE-F013A 3.00E-02 MISPOSITION OF VALVE F013A 
C12-BV_-RE-F013B 3.00E-02 MISPOSITION OF VALVE F013B 
C12-BV_-RE-F015A 3.00E-02 MISPOSITION OF VALVE F015A 
C12-BV_-RE-F015B 3.00E-02 MISPOSITION OF VALVE F015B 
C12-BV_-RE-F018A 3.00E-02 MISPOSITION OF VALVE F018A 
C12-BV_-RE-F018B 3.00E-02 MISPOSITION OF VALVE F018B 
C12-BV_-RE-F021A 3.00E-02 MISPOSITION OF VALVE F021A 
C12-BV_-RE-F021B 3.00E-02 MISPOSITION OF VALVE F021B 
C12-BV_-RE-F064 3.00E-02 MISPOSITION OF VALVE F064 
C12-BV_-RE-F065 3.00E-02 MISPOSITION OF LOCKED OPEN VALVE F065 
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Table 4.3-6  

CRDS - Top Events 

Top Event Description Sheet

UD-TOPINJ One of two pumps supplies 518 gpm (117.6 m3/hr)to the reactor vessel. 14 
UD-TOPINJ2 Two of two pumps provide 1036 gpm (235.2 m3/hr) to the reactor vessel. 1 
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Table 4.3-7  

CRDS - Basic Events 

Basic Event Probability Description 

%LL-S-FDWB 5.55E-06 LARGE STEAM LOCA IN FW LINE B 

B21-UV_-CC-F102B 1.00E-04 CHECK VALVE #1 IN FEEDWATER LINE B FAILS TO 
REOPEN 

B21-UV_-CC-F103B 1.00E-04 CHECK VALVE #2 IN FEEDWATER LINE B FAILS TO 
REOPEN 

C12-HX_-LK-COO1AHX 2.40E-05 CRD HX LEAKS OR RUPTURES 

C12-HX_-LK-COO1BHX 2.40E-05 HEAT EXCHANGER (LEAK OR RUPTURE) 

C12-HX_-PG-C001AHX 2.40E-05 CRD HEAT EXCHANGER (PLUGGED) 

C12-HX_-PG-C001BHX 2.40E-05 CRD HEAT EXCHANGER (PLUGGED) 

C12-MOV-CC-F014A 4.00E-03 MOTOR OPER.  VALVE F014A FAILS TO OPEN 

C12-MOV-CC-F014B 4.00E-03 MOTOR OPER.  VALVE F014B FAILS TO OPEN 

C12-MOV-CC-F020A 4.00E-03 MOTOR OPER.  VALVE F020A FAILS TO OPEN 

C12-MOV-CC-F020B 4.00E-03 MOTOR OPER.  VALVE F020B FAILS TO OPEN 

C12-MP_-FR-C001A 2.88E-04 MOTOR-DRIVEN PUMP C001A FAILS TO RUN, GIVEN 
START 

C12-MP_-FR-C001B 2.88E-04 MOTOR-DRIVEN PUMP C001B FAILS TO RUN, GIVEN 
START 

C12-MP_-FS-C001A 2.00E-03 MOTOR-DRIVEN PUMP C001A FAILS TO START 

C12-MP_-FS-C001AOIL 2.40E-03 MOTOR-DRIVEN AUX.  OIL PUMP FOR C001A FAILS TO 
RESTART 

C12-MP_-FS-C001B 3.69E-03 MOTOR-DRIVEN PUMP C001B FAILS TO START 

C12-MP_-FS-C001BOIL 2.40E-03 MOTOR-DRIVEN AUX.  OIL PUMP FOR C001B FAILS TO 
START 

C12-OR_-PG-D007A 1.44E-05 ORIFICE D007A FAILS TO REMAIN OPEN (PLUG) 

C12-OR_-PG-D007B 1.44E-05 ORIFICE D007B FAILS TO REMAIN OPEN (PLUG) 

C12-SYS-TM-TRAINB 3.00E-03 TRAIN B IN MAINTENANCE 

C12-UV_-CC-F022 1.00E-04 CHECK VALVE F022 FAILS TO OPEN 

C12-UV_-OC-F063 4.80E-06 CHECK VALVE F063 FAILS TO REMAIN OPEN 

G31-UV_-OO-F023A 1.00E-03 CHECK VALVE F023A FAILS TO PREVENT BACKFLOW OF 
CRD INJECTION INTO RWCU/SDC 

G31-UV_-OO-F024A 1.00E-03 CHECK VALVE F024A FAILS TO PREVENT BACKFLOW OF 
CRD INJECTION INTO RWCU/SDC 

P21-BV_-RE-F049A 3.00E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 
EXCHANGER 
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Table 4.3-7  

CRDS - Basic Events 

Basic Event Probability Description 

P21-BV_-RE-F049B 3.00E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 
EXCHANGER 

P21-BV_-RE-F050A 3.00E-02 MISPOSITION OF RCCW OUTLET FROM CRD HEAT 
EXCHANGER 

P21-BV_-RE-F050B 3.00E-02 MISPOSITION OF RCCW OUTLET FROM CRD HEAT 
EXCHANGER 

P30-TNK-RP-A001 2.40E-06 CONDENSATE STORAGE TANK LEAKS 
CATASTROPHICALLY 

XHOSLOSP 1.00E-03 HOUSE EVENT: INITIATING EVENT IS LOSP (VALUE =1) 
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Table 4.3-8  

CRDS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

UD-TOPINJ ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

Probability % of 
Top Event Probability Description 

C12-BV_-RE-
F003A 3.E-02 MISPOSITION OF VALVE FOO3A 

9.E-04 3.3 
C12-BV_-RE-
F003B 3.E-02 MISPOSITION OF VALVE F003B 

C12-BV_-RE-
F003A 3.E-02 MISPOSITION OF VALVE FOO3A 

9.E-04 3.3 
C12-BV_-RE-
F013B 3.E-02 MISPOSITION OF VALVE F013B 

C12-BV_-RE-
F003A 3.E-02 MISPOSITION OF VALVE FOO3A 

9.E-04 3.3 
C12-BV_-RE-
F015B 3.E-02 MISPOSITION OF VALVE F015B 

C12-BV_-RE-
F013A 3.E-02 MISPOSITION OF VALVE F013A 

9.E-04 3.3 
C12-BV_-RE-
F003B 3.E-02 MISPOSITION OF VALVE F003B 

C12-BV_-RE-
F013A 3.E-02 MISPOSITION OF VALVE F013A 

9.E-04 3.3 
C12-BV_-RE-
F013B 3.E-02 MISPOSITION OF VALVE F013B 

C12-BV_-RE-
F013A 3.E-02 MISPOSITION OF VALVE F013A 

9.E-04 3.3 
C12-BV_-RE-
F015B 3.E-02 MISPOSITION OF VALVE F015B 

C12-BV_-RE-
F015A 3.E-02 MISPOSITION OF VALVE F015A 

9.E-04 3.3 
C12-BV_-RE-
F003B 3.E-02 MISPOSITION OF VALVE F003B 

C12-BV_-RE-
F015A 3.E-02 MISPOSITION OF VALVE F015A 

9.E-04 3.3 
C12-BV_-RE-
F013B 3.E-02 MISPOSITION OF VALVE F013B 

9.E-04 3.3 C12-BV_-RE-
F015A 3.E-02 MISPOSITION OF VALVE F015A 
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Table 4.3-8  

CRDS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

UD-TOPINJ ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

Probability % of 
Top Event Probability Description 

  C12-BV_-RE-
F015B 3.E-02 MISPOSITION OF VALVE F015B 

C12-BV_-RE-
F018B 3.E-02 MISPOSITION OF VALVE F018B 

9.E-04 3.3 
C12-BV_-RE-
F018A 3.E-02 MISPOSITION OF VALVE F018A 

C12-BV_-RE-
F018B 3.E-02 MISPOSITION OF VALVE F018B 

9.E-04 3.3 
C12-BV_-RE-
F021A 3.E-02 MISPOSITION OF VALVE F021A 

C12-BV_-RE-
F018B 3.E-02 MISPOSITION OF VALVE F018B 

9.E-04 3.3 
P21-BV_-RE-
F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 

C12-BV_-RE-
F018B 3.E-02 MISPOSITION OF VALVE F018B 

9.E-04 3.3 
P21-BV_-RE-
F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 

C12-BV_-RE-
F021B 3.E-02 MISPOSITION OF VALVE F021B 

9.E-04 3.3 
C12-BV_-RE-
F018A 3.E-02 MISPOSITION OF VALVE F018A 

C12-BV_-RE-
F021B 3.E-02 MISPOSITION OF VALVE F021B 

9.E-04 3.3 
C12-BV_-RE-
F021A 3.E-02 MISPOSITION OF VALVE F021A 

C12-BV_-RE-
F021B 3.E-02 MISPOSITION OF VALVE F021B 

9.E-04 3.3 
P21-BV_-RE-
F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 

C12-BV_-RE-
F021B 3.E-02 MISPOSITION OF VALVE F021B 

9.E-04 3.3 
P21-BV_-RE-
F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 
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Table 4.3-8  

CRDS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

UD-TOPINJ ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

Probability % of 
Top Event Probability Description 

C12-BV_-RE-
F064 3.E-02 MISPOSITION OF VALVE F064 

9.E-04 3.3 
C12-BV_-RE-
F065 3.E-02 MISPOSITION OF LOCKED OPEN VALVE F065 

P21-BV_-RE-
F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 
9.E-04 3.3 

C12-BV_-RE-
F018A 3.E-02 MISPOSITION OF VALVE F018A 

P21-BV_-RE-
F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 
9.E-04 3.3 

C12-BV_-RE-
F021A 3.E-02 MISPOSITION OF VALVE F021A 

P21-BV_-RE-
F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 
9.E-04 3.3 

P21-BV_-RE-
F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 

P21-BV_-RE-
F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 
9.E-04 3.3 

P21-BV_-RE-
F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 

P21-BV_-RE-
F050B 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 
9.E-04 3.3 

C12-BV_-RE-
F018A 3.E-02 MISPOSITION OF VALVE F018A 

P21-BV_-RE-
F050B 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 
9.E-04 3.3 

C12-BV_-RE-
F021A 3.E-02 MISPOSITION OF VALVE F021A 

P21-BV_-RE-
F050B 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 
9.E-04 3.3 

P21-BV_-RE-
F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 

9.E-04 3.3 P21-BV_-RE-
F050B 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 
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Table 4.3-8  

CRDS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

UD-TOPINJ ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

Probability % of 
Top Event Probability Description 

  P21-BV_-RE-
F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 

C12-BV_-RE-
F003A 3.E-02 MISPOSITION OF VALVE FOO3A 

1.2E-04 0.4 
C12-MOV-CC-
F014B 4.E-03 MOTOR OPER.  VALVE F014B FAILS TO OPEN 

C12-BV_-RE-
F013A 3.E-02 MISPOSITION OF VALVE F013A 

1.2E-04 0.4 
C12-MOV-CC-
F014B 4.E-03 MOTOR OPER.  VALVE F014B FAILS TO OPEN 

C12-BV_-RE-
F015A 3.E-02 MISPOSITION OF VALVE F015A 

1.2E-04 0.4 
C12-MOV-CC-
F014B 4.E-03 MOTOR OPER.  VALVE F014B FAILS TO OPEN 

C12-BV_-RE-
F018B 3.E-02 MISPOSITION OF VALVE F018B 

1.2E-04 0.4 
C12-MOV-CC-
F020A 4.E-03 MOTOR OPER.  VALVE F020A FAILS TO OPEN 

C12-BV_-RE-
F021B 3.E-02 MISPOSITION OF VALVE F021B 

1.2E-04 0.4 
C12-MOV-CC-
F020A 4.E-03 MOTOR OPER.  VALVE F020A FAILS TO OPEN 

C12-MOV-CC-
F014A 4.E-03 MOTOR OPER.  VALVE F014A FAILS TO OPEN 

1.2E-04 0.4 
C12-BV_-RE-
F003B 3.E-02 MISPOSITION OF VALVE F003B 

C12-MOV-CC-
F014A 4.E-03 MOTOR OPER.  VALVE F014A FAILS TO OPEN 

1.2E-04 0.4 
C12-BV_-RE-
F013B 3.E-02 MISPOSITION OF VALVE F013B 

C12-MOV-CC-
F014A 4.E-03 MOTOR OPER.  VALVE F014A FAILS TO OPEN 

1.2E-04 0.4 
C12-BV_-RE-
F015B 3.E-02 MISPOSITION OF VALVE F015B 
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Table 4.3-8  

CRDS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

UD-TOPINJ ONE OF TWO CRD PUMPS FAILS TO INJECT 518 GPM (117.6m3/hr) 

Probability % of 
Top Event Probability Description 

C12-MOV-CC-
F020B 4.E-03 MOTOR OPER.  VALVE F020B FAILS TO OPEN 

1.2E-04 0.4 
C12-BV_-RE-
F018A 3.E-02 MISPOSITION OF VALVE F018A 

C12-MOV-CC-
F020B 4.E-03 MOTOR OPER.  VALVE F020B FAILS TO OPEN 

1.2E-04 0.4 
C12-BV_-RE-
F021A 3.E-02 MISPOSITION OF VALVE F021A 

C12-MOV-CC-
F020B 4.E-03 MOTOR OPER.  VALVE F020B FAILS TO OPEN 

1.2E-04 0.4 
P21-BV_-RE-
F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 

C12-MOV-CC-
F020B 4.E-03 MOTOR OPER.  VALVE F020B FAILS TO OPEN 

1.2E-04 0.4 
P21-BV_-RE-
F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM CRD 

HEAT EXCHANGER 

P21-BV_-RE-
F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD HEAT 

EXCHANGER 
1.2E-04 0.4 

C12-MOV-CC-
F020A 4.E-03 MOTOR OPER.  VALVE F020A FAILS TO OPEN 
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Table 4.3-8 
CRDS – Cutsets 

UD-TOPINJ2 TWO OF TWO CRD PUMPS FAIL TO INJECT 1036 GPM (235.2m3/hr) 

Probability % of 
Top Event Probability Description 

3.E-02 12.2 C12-BV_-RE-F018A 3.E-02 MISPOSITION OF VALVE F018A 

3.E-02 12.2 C12-BV_-RE-F018B 3.E-02 MISPOSITION OF VALVE F018B 

3.E-02 12.2 C12-BV_-RE-F021A 3.E-02 MISPOSITION OF VALVE F021A 

3.E-02 12.2 C12-BV_-RE-F021B 3.E-02 MISPOSITION OF VALVE F021B 

3.E-02 12.2 P21-BV_-RE-F049A 3.E-02 MISPOSITION OF RCCW INLET TO CRD 
HEAT EXCHANGER 

3.E-02 12.2 P21-BV_-RE-F049B 3.E-02 MISPOSITION OF RCCW INLET TO CRD 
HEAT EXCHANGER 

3.E-02 12.2 P21-BV_-RE-F050A 3.E-02 MISPOSITION OF RCCW OUTLET FROM 
CRD HEAT EXCHANGER 

3.E-02 12.2 P21-BV_-RE-F050B 3.E-02 MISPOSITION OF RCCW OUTLET FROM 
CRD HEAT EXCHANGER 

4.E-03 1.6 C12-MOV-CC-
F020A 4.E-03 MOTOR OPER.  VALVE F020A FAILS TO 

OPEN 

4.E-03 1.6 C12-MOV-CC-
F020B 4.E-03 MOTOR OPER.  VALVE F020B FAILS TO 

OPEN 
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Figure 4.3-1. Simplified Diagram of Control Rod Drive System 
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LOSS OF FLOW FROM
BOTH CRD PUMPS

UD-TOPINJ2

CHECK VALVES IN
RWCU/SDC FAIL TO

CLOSE

C12-INJBACKFLOW
Sheet 14

CHECK VALVE F023A
FAILS TO PREVENT
BACKFLOW OF CRD

INJECTION INTO
RWCU/SDC -- in
G31-UV_-OO-G3

CHECK VALVE F023A
FAILS TO PREVENT
BACKFLOW OF CRD

INJECTION INTO
RWCU/SDC

G31-UV_-OO-F023A
1.00E-03

CCF of two
components:

G31-UV_-OO-F023A &
G31-UV_-OO-F024A

G31-UV_-OO_1_2

2 3.01E-05

CHECK VALVE F024A
FAILS TO PREVENT
BACKFLOW OF CRD

INJECTION INTO
RWCU/SDC -- in
G31-UV_-OO-G4

CHECK VALVE F024A
FAILS TO PREVENT
BACKFLOW OF CRD

INJECTION INTO
RWCU/SDC

G31-UV_-OO-F024A
1.00E-03

CCF of two
components:

G31-UV_-OO-F023A &
G31-UV_-OO-F024A

G31-UV_-OO_1_2

2 3.01E-05

CHECK VALVES IN
INJECTION LINES FAIL

TO OPEN

C12-INJCHKVLVS

Sheet 2

NO WATER FLOW TO THE
PUMP COMMON SUCTION

HEADER

C12-0006-_1

Sheet 5

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB
5.55E-06

TRAIN A OR TRAIN B
FAIL RANDOMLY

C12-0107-_1

NO WATER FLOW FROM
TRAIN A (RUNNING)

C12-0108-_1

Sheet 9

TRAIN B FAILS OR IS
UNAVAILABLE

C12-0109-_1

Sheet 10

 
Figure 4.3-2. Control Rod Drive System Fault Tree 
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CHECK VALVES IN
INJECTION LINES FAIL

TO OPEN

C12-INJCHKVLVS
Sheet 1

Sheet 14

CHECK VALVE F022
FAILS TO OPEN --
including common

cause

C12-UV_-CC-G3

CHECK VALVE F022
FAILS TO OPEN

C12-UV_-CC-F022
1.00E-04

CCF of two
components:

B21-UV_-CC-F102B &
C12-UV_-CC-F022

C12-UV_-CC_1_3

2 2.50E-07

CCF of two
components:

B21-UV_-CC-F103B &
C12-UV_-CC-F022

C12-UV_-CC_2_3

2 2.50E-07

CCF of three
components:

B21-UV_-CC-F102B &
B21-UV_-CC-F103B &

C12-UV_-CC-F022
C12-UV_-CC_1_2_3

3 2.28E-06

CHECK VALVE #1 IN
FEEDWATER LINE B
FAILS TO REOPEN --

including common
cause

C12-UV_-CC-G1

Sheet 3

CHECK VALVE #2 IN
FEEDWATER LINE B
FAILS TO REOPEN --

including common
cause

C12-UV_-CC-G2

Sheet 4

  
Figure 4.3-2.  Sheet 2  Control Rod Drive 
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CHECK VALVE #1 IN
FEEDWATER LINE B
FAILS TO REOPEN --

including common
cause

C12-UV_-CC-G1
Sheet 2

CHECK VALVE #1 IN
FEEDWATER LINE B
FAILS TO REOPEN

B21-UV_-CC-F102B
1.00E-04

CCF of two
components:

B21-UV_-CC-F102B &
B21-UV_-CC-F103B

C12-UV_-CC_1_2

2 2.50E-07

CCF of two
components:

B21-UV_-CC-F102B &
C12-UV_-CC-F022

C12-UV_-CC_1_3

2 2.50E-07

CCF of three
components:

B21-UV_-CC-F102B &
B21-UV_-CC-F103B &

C12-UV_-CC-F022
C12-UV_-CC_1_2_3

3 2.28E-06

  
Figure 4.3-2.  Sheet 3  Control Rod Drive 
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CHECK VALVE #2 IN
FEEDWATER LINE B
FAILS TO REOPEN --

including common
cause

C12-UV_-CC-G2
Sheet 2

CHECK VALVE #2 IN
FEEDWATER LINE B
FAILS TO REOPEN

B21-UV_-CC-F103B
1.00E-04

CCF of two
components:

B21-UV_-CC-F102B &
B21-UV_-CC-F103B

C12-UV_-CC_1_2

2 2.50E-07

CCF of two
components:

B21-UV_-CC-F103B &
C12-UV_-CC-F022

C12-UV_-CC_2_3

2 2.50E-07

CCF of three
components:

B21-UV_-CC-F102B &
B21-UV_-CC-F103B &

C12-UV_-CC-F022
C12-UV_-CC_1_2_3

3 2.28E-06

  
Figure 4.3-2.  Sheet 4  Control Rod Drive 
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NO WATER FLOW TO THE
PUMP COMMON SUCTION

HEADER

C12-0006-_1
Sheet 1
Sheet 14

NO WATER FLOW FROM
BOTH CONDENSATE
SYSTEM AND TANK

C12-0012-_1

NO WATER FLOW FROM
CONDENSATE SYSTEM

C12-0013-_1

NO WATER FROM
CONDENSATE AND

FEEDWATER SYSTEM

C12-0030-_1

Sheet 6

CONDENSATE PUMPS FAIL
TO RUN

N21-0002-_4
1.00E-03

NO WATER FLOW FROM
CONDENSATE TANK

C12-0014-_1

CONDENSATE STORAGE
TANK LEAKS

CATASTROPHICALLY

P30-TNK-RP-A001
2.40E-06

MISPOSITION OF LOCKED
OPEN VALVE F065

C12-BV_-RE-F065
3.00E-02

SUCTION LINE FAILURES

C12-0032-_1

SUCTION TRAIN A
FAILURES

C12-0033-_1

Sheet 7

SUCTION TRAIN B
FAILURES

C12-0034-_1

Sheet 8

  
Figure 4.3-2.  Sheet 5  Control Rod Drive 
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NO WATER FROM
CONDENSATE AND

FEEDWATER SYSTEM

C12-0030-_1
Sheet 5

MISPOSITION OF VALVE
F064

C12-BV_-RE-F064
3.00E-02

CHECK VALVE F063
FAILS TO REMAIN OPEN

C12-UV_-OC-F063
4.80E-06

  
Figure 4.3-2.  Sheet 6  Control Rod Drive 
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SUCTION TRAIN A
FAILURES

C12-0033-_1
Sheet 5

MOTOR OPER. VALVE
F014A FAILS TO OPEN

C12-MOV-CC-F014A
4.00E-03

MISPOSITION OF VALVE
F013A

C12-BV_-RE-F013A
3.00E-02

MISPOSITION OF VALVE
FOO3A

C12-BV_-RE-F003A
3.00E-02

MISPOSITION OF VALVE
F015A

C12-BV_-RE-F015A
3.00E-02

  
Figure 4.3-2.  Sheet 7  Control Rod Drive 
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SUCTION TRAIN B
FAILURES

C12-0034-_1
Sheet 5

MOTOR OPER. VALVE
F014B FAILS TO OPEN

C12-MOV-CC-F014B
4.00E-03

MISPOSITION OF VALVE
F003B

C12-BV_-RE-F003B
3.00E-02

MISPOSITION OF VALVE
F013B

C12-BV_-RE-F013B
3.00E-02

MISPOSITION OF VALVE
F015B

C12-BV_-RE-F015B
3.00E-02

  
Figure 4.3-2.  Sheet 8  Control Rod Drive 
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NO WATER FLOW FROM
TRAIN A (RUNNING)

C12-0108-_1
Sheet 14
Sheet 1

LOSS OF 6.9 KV AC
FROM BUS R11-A3

R11-1000A3
1.00E-03

LOSS OF 480 V AC FROM
BUS R12-A2-02A

R12-A31
1.00E-03

LOSS OF 208/120 V AC
FROM BUS R13-A1-2

R13-NSR-RBA
1.00E-03

TRAIN A LINE FAILURES

C12-0112-_1

MOTOR OPER. VALVE
F020A FAILS TO OPEN

C12-MOV-CC-F020A
4.00E-03

MISPOSITION OF VALVE
F021A

C12-BV_-RE-F021A
3.00E-02

ORIFICE D007A FAILS
TO REMAIN OPEN (PLUG)

C12-OR_-PG-D007A
1.44E-05

MOTOR DRIVEN PUMP
C001A FAILURES

C12-0113-_1

Sheet 15

  
Figure 4.3-2.  Sheet 9  Control Rod Drive 
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TRAIN B FAILS OR IS
UNAVAILABLE

C12-0109-_1
Sheet 1
Sheet 14

NO WATER FLOW FROM
TRAIN B (STANDBY)

C12-0110-_1

LOSS OF 480 V AC FROM
BUS R12-B2-02B

R12-B31
1.00E-03

LOSS OF 208/120 V AC
FROM BUS R13-B1-2

R13-NSR-RBB
1.00E-03

LOSS OF 6.9 KV AC
FROM BUS R11-B2

R11-1000B3
1.00E-03

TRAIN B LINE FAILURES

C12-0111-_1

MOTOR OPER. VALVE
F020B FAILS TO OPEN

C12-MOV-CC-F020B
4.00E-03

MISPOSITION OF VALVE
F021B

C12-BV_-RE-F021B
3.00E-02

ORIFICE D007B FAILS
TO REMAIN OPEN (PLUG)

C12-OR_-PG-D007B
1.44E-05

START SIGNAL FAILS OR
SPURIOUS STOP SIGNAL

C12-C001B-SIGNAL

Sheet 11

MOTOR DRIVEN PUMP
C001B FAILURES

C12-0117-_1

Sheet 12

TRAIN B IN
MAINTENANCE

C12-SYS-TM-TRAINB
3.00E-03

  
Figure 4.3-2.  Sheet 10  Control Rod Drive 
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START SIGNAL FAILS OR
SPURIOUS STOP SIGNAL

C12-C001B-SIGNAL
Sheet 10

MANUAL AND AUTOMATIC
START FAILS

C12-C001B-START

START SIGNAL AT
REACTOR WATER LEVEL 2

FAILS

C62-C12-C001B
1.00E-03

MANUAL RECOVERY

C12-COO1B-MREC

MANUAL FAILURE TO
PROVIDE START SIGNAL

C62-C12-C001B-MAN
1.00E-03

Operator fails to
back-up CRD actuation

C12-XHE-FO-LEVEL2

2 3.22E-02

SPURIOUS STOP SIGNAL
BEFORE REACHING

REACTOR WATER LEVEL 9

C62-C12-C001B-SPUR
1.00E-03

  
Figure 4.3-2.  Sheet 11  Control Rod Drive 
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MOTOR DRIVEN PUMP
C001B FAILURES

C12-0117-_1
Sheet 10

MOTOR-DRIVEN PUMP
C001B FAILS TO START

C12-MP_-FS-C001B
3.69E-03

MOTOR-DRIVEN AUX. OIL
PUMP FOR C001B FAILS

TO START

C12-MP_-FS-C001BOIL
2.40E-03

MOTOR-DRIVEN PUMP
C001B FAILS TO RUN,

GIVEN START

C12-MP_-FR-C001B
2.88E-04

C001B HEAT EXCHANGER
FAILS

C12-C001BHX

HEAT EXCHANGER (LEAK
OR RUPTURE)

C12-HX_-LK-COO1BHX
2.40E-05

MISPOSITION OF RCCW
OUTLET FROM CRD HEAT

EXCHANGER

P21-BV_-RE-F050B
3.00E-02

MISPOSITION OF RCCW
INLET TO CRD HEAT

EXCHANGER

P21-BV_-RE-F049B
3.00E-02

CRD HEAT EXCHANGER
(PLUGGED)

C12-HX_-PG-C001BHX
2.40E-05

Spurious trip signal
of CRD pump on low

GDCS level

C63-C12-C001B-SPUR
1.00E-03

RCCWS TO C001B FAILS

P21-0001-_1B
1.00E-03

PRESSURE TRANSMITTER 
IN SUCTION LINE TRAIN

B FAILS LOW

C12-PRESSLOW-N004B

Sheet 13

  
Figure 4.3-2.  Sheet 12  Control Rod Drive 
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PRESSURE TRANSMITTER 
IN SUCTION LINE TRAIN

B FAILS LOW

C12-PRESSLOW-N004B
Sheet 12

DCIS DIVISION A LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-A
1.00E-03

DCIS DIVISION C LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-C
1.00E-03

DCIS DIVISION B LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-B
1.00E-03

  
Figure 4.3-2.  Sheet 13  Control Rod Drive 
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LOSS OF FLOW FROM
EITHER CRD PUMPS

UD-TOPINJ

TRAIN A OR B FAILS

C12-0123-_1

NO WATER FLOW FROM
TRAIN A (RUNNING)

C12-0108-_1

Sheet 9

TRAIN B FAILS OR IS
UNAVAILABLE

C12-0109-_1

Sheet 10

CHECK VALVES IN
INJECTION LINES FAIL

TO OPEN

C12-INJCHKVLVS

Sheet 2

CHECK VALVES IN
RWCU/SDC FAIL TO

CLOSE

C12-INJBACKFLOW

Sheet 1

NO WATER FLOW TO THE
PUMP COMMON SUCTION

HEADER

C12-0006-_1

Sheet 5

  
Figure 4.3-2.  Sheet 14  Control Rod Drive 
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MOTOR DRIVEN PUMP
C001A FAILURES

C12-0113-_1
Sheet 9

MOTOR-DRIVEN PUMP
C001A FAILS TO RUN,

GIVEN START

C12-MP_-FR-C001A
2.88E-04

RCCWS TO C001A FAILS

P21-0001-_1A
1.00E-03

PRESSURE TRANSMITTER 
IN SUCTION LINE TRAIN

A FAILS LOW

C12-PRESSLOW-N004A

DCIS DIVISION A LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-A
1.00E-03

DCIS DIVISION C LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-C
1.00E-03

DCIS DIVISION B LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-B
1.00E-03

START SIGNAL FAILS OR
SPURIOUS STOP SIGNAL

C12-C001A-SIGNAL

Sheet 16

Spurious trip signal
of CRD pump on low

GDCS level

C63-C12-C001A-SPUR
1.00E-03

C001A HEAT EXCHANGER
FAILS

C12-C001AHX

Sheet 17

FAILURES IN CASE OF
LOSP

C12-0115-_1

Sheet 18

  
Figure 4.3-2.  Sheet 15  Control Rod Drive 
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START SIGNAL FAILS OR
SPURIOUS STOP SIGNAL

C12-C001A-SIGNAL
Sheet 15

MANUAL AND AUTOMATIC
START FAILS

C12-C001A-START

START SIGNAL AT
REACTOR WATER LEVEL 2

FAILS

C62-C12-C001A
1.00E-03

MANUAL RECOVERY

C12-COO1A-MREC

MANUAL FAILURE TO
PROVIDE START SIGNAL

C62-C12-C001A-MAN
1.00E-03

Operator fails to
back-up CRD actuation

C12-XHE-FO-LEVEL2

2 3.22E-02

SPURIOUS STOP SIGNAL
BEFORE REACHING

REACTOR WATER LEVEL 9

C62-C12-C001A-SPUR
1.00E-03

  
Figure 4.3-2.  Sheet 16  Control Rod Drive 
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C001A HEAT EXCHANGER
FAILS

C12-C001AHX
Sheet 15

CRD HX LEAKS OR
RUPTURES

C12-HX_-LK-COO1AHX
2.40E-05

MISPOSITION OF RCCW
OUTLET FROM CRD HEAT

EXCHANGER

P21-BV_-RE-F050A
3.00E-02

MISPOSITION OF RCCW
INLET TO CRD HEAT

EXCHANGER

P21-BV_-RE-F049A
3.00E-02

CRD HEAT EXCHANGER
(PLUGGED)

C12-HX_-PG-C001AHX
2.40E-05

  
Figure 4.3-2.  Sheet 17  Control Rod Drive 
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FAILURES IN CASE OF
LOSP

C12-0115-_1
Sheet 15

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP
1.00E-03

FAILURES IN LOSP

C12-0118-_1

MOTOR-DRIVEN PUMP
C001A FAILS TO START

C12-MP_-FS-C001A
2.00E-03

MOTOR-DRIVEN AUX. OIL
PUMP FOR C001A  FAILS

TO RESTART

C12-MP_-FS-C001AOIL
2.40E-03

  
Figure 4.3-2.  Sheet 18  Control Rod Drive 
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4.4  STANDBY LIQUID CONTROL SYSTEM - (C41) 

4.4.1  Functional Description 

The purpose of the Standby Liquid Control System (SLCS) is to provide a backup function to the 
Control Rod Drives for reactivity control to assure automatic reactor shutdown from full power 
to subcritical given an anticipated transient without scram (ATWS).  The SLCS is also used to 
mitigate loss of coolant accidents LOCA by providing makeup to the RPV inventory. The 
volume of water introduced via SLCS is small and, as a result, the function of SLCS during 
LOCAs was not considered in the PRA. 

Reactor shutdown is achieved by injection of a neutron absorber sodium pentaborate solution 
(SPBS) inside the reactor pressure vessel (RPV), where it rapidly becomes mixed with the 
primary reactor coolant.  No control rod movement is required.  The SLCS is initiated 
automatically by either high reactor pressure or low reactor water level (≤ Level 2) signals and 
the startup range neutron monitor (SRNM) permissive exists (setpoint ≥ 6%).  The operator from 
the control room may also initiate it manually. 

4.4.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Conditions in the rooms housing the SLCS accumulators and associated piping necessary 
for injection of SPBS are controlled to prevent precipitation.  Neither heat tracing in the 
discharge lines nor ventilation dependencies are necessary. 

(2) The success criterion applied to the SLCS is that both trains are required to fulfill the safety 
function related to control of reactivity to prevent core damage.  While the boron from a 
single accumulator is sufficient to bring the plant to hot shutdown, there are concerns about 
sufficient mixing of SPBS in the core.  Localized core damage is assumed to occur if only 
the contents of a single accumulator injects into the RPV.  The localized damage releases 
fission products into the RPV, but does not challenge the overall ability to cool the core. 

(3) No maintenance is expected to occur during power operation that makes either train of the 
SLCS unavailable. 

(4) Initially, each train of the SLCS is in standby mode, with the squib injection valves closed. 

(5) For purposes of the PRA model, the SLCS system is considered to be injection ready upon 
actuation and does not include the configurations required for preparation and makeup of 
the SPBS, pressurization of the accumulator or regulation of air supply to the valves. 

4.4.3  System Description 

The SLCS consists of two trains, each one consisting of a high-pressure accumulator tank 
containing an enriched SPBS, a main discharge line containing a pair of parallel squib-actuated 
injection valves; an in-RPV supply header that connects to several sparger tubes, each located 
inside the core bypass region; a system connection to a high-pressure nitrogen gas supply, and 
associated valves, piping, local instrumentation, and control. 
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4.4.3.1  Hardware Configuration 

A simplified diagram of the SLCS is shown on Figure 4.4-1.  The SPBS is stored in the 
accumulator tanks, A001A and A001B.  The discharge is through an 80 mm (3 inch nominal) 
line containing a locked-open isolation valve, F001A and B.  Downstream of the isolation valve, 
two normally open, air operated valves (F002A and C for Train A and F002B and D for Train B) 
close on a low-level signal from the accumulator to prevent nitrogen injection into the RPV 
following depletion of the SPBS.  Downstream of the air operated valves, F002A & C and 
F002B & D, the injection line divides into two parallel lines, each of which contains a normally 
closed squib valve (F003A & C for Train A and F003B & D for Train B).  These valves receive 
an actuation signal to open given the ATWS logic is satisfied.  The injection through the squib 
valves is routed to the RPV via a series of check valves (F004A &  F005A in Train A and F004B 
& F005B in Train B) and a locked-open isolation valve, F006A and B, inside the drywell. 

An initial charge of compressed nitrogen to the accumulators ensures full injection of SPBS at a 
reactor pressure of 6.9 MPa (1000 psia). Pressure makeup to the accumulators in each train of 
SLCS is supplied through motor-operated valves (F029A and B), and check valves (F028A and 
B) from the liquid nitrogen tank through a heated nitrogen vaporizer.  These charging valves 
(F029A and B) are operated manually, but automatically close upon actuation of SLCS.  
Accumulator tank pressure is monitored in the control room and pressure makeup can be 
initiated manually. 

A keylock switch is provided in the control room, which operates two series high pressure air 
operated diaphragm valves (F507A and B and F508A and B) to vent the accumulator tank.  
These depressurization valves are actuated manually and automatically to prevent nitrogen from 
getting into the RPV following the injection of the SPBS in the accumulators. 

4.4.3.2  System Operation 

During normal plant operation, the system is in standby with the SPBS in the accumulator tanks 
and the tanks pressure maintained greater than 14.72 MPa gauge (2135 psig) and a volume equal 
to or greater than 7.8 m3 (2060 gallons).  All valves in the tank discharge line are open except the 
four squib valves and check valves. 

In the event of an ATWS, the four squib valves are fired open given an initiation signal when 
ATWS logic is satisfied.  The SLCS system is automatically initiated with one of the following 
conditions: 

• High reactor vessel dome pressure and SRNM ATWS permissive (setpoint ≥ 6% 
persisting for at least three minutes), or  

• Low reactor vessel water level (Level 2) and SRNM ATWS permissive persisting for at 
least three minutes.  

Note that a single SLCS accumulator is sufficient to prevent global core damage.  TRACG based 
calculations have confirmed one train of SLC is adequate to get the reactor to hot shutdown.  The 
squib valves can also be fired from the control room by depressing dual, key-lock control 
switches simultaneously. 

Following firing of the squib valves, the SPBS is injected into the RPV.  When each tank reaches 
a set low level setpoint, local instrumentation closes the respective air-operated valves, F002A & 
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C on Train A and F002B & D on Train B, to prevent the injection of nitrogen into the RPV.  The 
same signal that closes valves F002A & C and F002B & D also opens the diverse accumulator 
depressurization valves, F507A & F508A on accumulator A001A and F507B & F508B on 
accumulator A001B, after a delay. 

For successful operation of the system to prevent core damage, the injection of the contents of 
both accumulators in Train A and B through at least one of the two squib valves in each of the 
trains is required. 

Power for the safety functions of the SLCS is supplied from safety-related 120 Volts Alternating 
Current (VAC) Uninterruptible Power Station (UPS). 

4.4.3.3  Component Location 

Each train of SLCS equipment is located in a separate room located outside the drywell in the 
Reactor Building.  The high pressure nitrogen processing and supply portion of SLCS is in the 
Reactor Building 

4.4.4  Automatic and Manual Control 

4.4.4.1  Automatic Actuation 

The SLCS is automatically initiated for SPBS injection upon receipt of an ATWS signal.  The 
ATWS signal is supplied by the Distributed Control and Instrumentation System (DCIS).   

When the SPBS level in the accumulator tanks have reached the low level setpoint, DCIS 
provides a signal that closes the shutoff valves F002A & C for accumulator A001A and F002B 
& D for accumulator A001B.  To provide a diverse means of preventing nitrogen injection into 
the RPV following depletion of SPBS, the nitrogen depressurization valves F507A & B, and 
F508A & B, are also actuated by the same DCIS signal after a delay. 

4.4.4.2  Manual Actuation 

As a backup to automatic actuation, the operator has the capability to manually initiate the boron 
injection from the main control room by simultaneously depressing dual, key-locked control 
switches to actuate the squib valves F003A/B/C/D.   

4.4.4.3  Safety Actuation 

The actuation described in the Automatic and Manual Actuation sections describes the safety-
related actuation of the SLCS. 

Instrumentation and Alarms.  The instrumentation and alarm signals provided in the main 
control room for the SLCS safety-related functions are listed in Table 4.4-1. 

4.4.5  System Interfaces 

Support Systems.  The support systems for the SLCS to actuate and isolate injection is either 
the Distributed Control and Instrumentation System (DCIS) or the Diverse Protection System 
(DPS).  SLCS dependencies are included in the dependency matrix given in Table 4.4-2a.  The 
transfer gates required for SLCS are listed in Table 4.4-2b.   
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4.4.6  System Testing 

The SLCS is designed with passive and redundant features such that minimum in-service testing 
is required.  Assurance that SLCS design conditions are maintained during plant operation is 
accomplished by critical parameter alarms and periodic surveillances.   

During plant operation, the integrity of the electrical circuits of the squib initiators are 
continuously monitored by a small current circuit to verify circuit continuity.  

The SLCS is tested during plant refueling shutdowns.  The system fault tree analysis is based on 
a test interval of once every two years for all SLCS equipment. 

4.4.7  System Maintenance 

No specific maintenance activities are planned or anticipated on the SLCS during normal plant 
operation.  If necessary, all components of the SLCS can be maintained while the plant is in 
normal operation, subject to Technical Specification requirements and limitations.   

Component tests for SLCS are summarized in Table 4.4-3. 

4.4.8  Common Cause Failures 

The common-cause failures in the SLCS equipment were identified as the common-cause failure 
of the redundant squib valves F003A/B/C/D and check valves F004A&B and F005A&B to 
operate within each train.  These failures are included in the PRA analysis.  A list of the basic 
events for common cause failures is contained in Table 4.4-4, System Common Cause Failures. 

4.4.9  Fault Tree Analysis 

The fault tree developed for the SLCS is for a transient initiating event with failure to scram, 
namely ATWS.  Instrumentation and logic for SLCS initiation provided as transfers from DCIS 
and DPS and are presented herein as separate fault trees, for each squib valve initiation.  Beyond 
the squib valves individually firing, more important is the function of the entire train; each of the 
two trains are presented as fault trees, both of which are necessary to meet success criteria. 

4.4.9.1  Top Event Definitions 

One top event is developed for the SLCS fault tree analysis: 

(1) C41-CS-TOP1 – 2 OF 2 SLC FAILURE TO INJECT BORON 

The top events list defined for SLCS is given in Table 4.4-6. 

4.4.9.2  Fault Tree Description 

The fault tree for C41-CS-TOP1 is presented in Figure 4.4-2. 

4.4.9.3  Human Interactions 

Human errors considered in developing the fault trees include: 

• Human error in failing to provide manual initiation of SLCS in the event of failure of 
automatic initiation, C41-XHE-FO-EQU. 

This human error is listed in Table 4.4-5. 
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4.4.9.4  Special Events 
There are no special events in SLCS. 

4.4.10  Results of Fault Tree Analysis 

The definition of each basic event is reported in Table 4.4-7. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables the checking of the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The importance measurements obtained from core damage frequency equations allow the 
identification of the most relevant basic events and system component failures in an integrated 
context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.4.11  PRA Insights 

The SLCS model is dominated by failure of the check valves which prevent injection of a single 
train.  Other risks are primarily common cause failures associated with the failure of the squib 
valves in the injection path.  Additional details are provided in Section 5.3 of Data Analysis 
discussing the CCF of SLCS components. 

Sensitivities were performed to evaluate the success criteria for the two trains of SLCS and the 
uncertainty of the failure data for the squib valves.  The results for these sensitivities are 
discussed in Section 11. 

Additional insights for SLCS were generated and are provided in Section 12 for the fire analysis 
and Section 13 for the flooding analysis. 
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Table 4.4-1  

SLCS - Control Room Instrumentation and Alarms 

Controls 
Air-operated isolation valves F002A/B/C/D  open/close 
Squib valves F003A/B/C/D open 
Accumulator depressurization valves F507A&B and F508 A&B open/close 
Temperature and humidity control of SLCS equipment rooms 

Displays 
Accumulator level  
Accumulator pressure  
Accumulator temperature  
Continuity of electrical signals to squib valves F003A/B/C/D 
Valve position for squib valves F003A/B/C/D open/close,  penetration check valves F004A&B and 
F005A&B  
Valve position for air-operated isolation valves F002A/B/C/D open/close 
Valve position for accumulator depressurization valves F029A/B open/close 
Valve position for penetration check valves F004A/B and F005A/B open/close 
Temperature indication of the SLCS system rooms (MCR panels) 

Alarms 
Accumulator level alarms  
Accumulator pressure alarms  
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Table 4.4-2a  

SLCS - System Dependencies 

  Support System 
  Power Control Signal 

Component Type C63 C72 

F002A AOV X X 
F002B AOV X X 
F002C AOV X X 
F002D AOV X X 
F003A SQV X X 
F003B SQV X X 
F003C SQV X X 
F003D SQV X X 
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Table 4.4-2b  

SLCS - Transfer 

Name Probability Description 
C63-C41-F002A-A 1.00E-03 ACCUMULATOR 1A LEVEL SIGNAL A FAILURE TO AOV 

F002A 
C63-C41-F002A-B 1.00E-03 ACCUMULATOR 1A LEVEL SIGNAL B FAILURE TO AOV 

F002A 
C63-C41-F002B-A 1.00E-03 ACCUMULATOR 1B LEVEL SIGNAL A FAILURE TO AOV 

F002B 
C63-C41-F002B-B 1.00E-03 ACCUMULATOR 1B LEVEL SIGNAL B FAILURE TO AOV 

F002B 
C63-C41-F002C-A 1.00E-03 ACCUMULATOR 1A LEVEL SIGNAL A FAILURE TO AOV 

F002C 
C63-C41-F002C-B 1.00E-03 ACCUMULATOR 1A LEVEL SIGNAL B FAILURE TO AOV 

F002C 
C63-C41-F002D-A 1.00E-03 ACCUMULATOR 1B LEVEL SIGNAL A FAILURE TO AOV 

F002D 
C63-C41-F002D-B 1.00E-03 ACCUMULATOR 1B LEVEL SIGNAL B FAILURE TO AOV 

FOO2D 
C63-C41-F003A-A 1.00E-03 DCIS DIVISION A TRANSMISSION FAILURE 
C63-C41-F003A-B 1.00E-03 DCIS DIVISION B TRANSMISSION FAILURE 
C63-C41-F003A-C 1.00E-03 DCIS DIVISION C TRANSMISSION FAILURE 
C63-C41-F003B-A 1.00E-03 DCIS DIVISION A TRANSMISSION FAILURE 
C63-C41-F003B-B 1.00E-03 DCIS DIVISION B TRANSMISSION FAILURE 
C63-C41-F003B-C 1.00E-03 DCIS DIVISION C TRANSMISSION FAILURE 
C63-C41-F003C-A 1.00E-03 DCIS DIVISION A TRANSMISSION FAILURE 
C63-C41-F003C-B 1.00E-03 DCIS DIVISION B TRANSMISSION FAILURE 
C63-C41-F003C-C 1.00E-03 DCIS DIVISION C TRANSMISSION FAILURE 
C63-C41-F003D-A 1.00E-03 DCIS DIVISION A TRANSMISSION FAILURE 
C63-C41-F003D-B 1.00E-03 DCIS DIVISION B TRANSMISSION FAILURE 
C63-C41-F003D-C 1.00E-03 DCIS DIVISION C TRANSMISSION FAILURE 
C72-C41-F003A-DPS 1.00E-03 DPS TRANSMISSION FAILURE 
C72-C41-F003B-DPS 1.00E-03 DPS TRANSMISSION FAILURE 
C72-C41-F003C-DPS 1.00E-03 DPS TRANSMISSION FAILURE 
C72-C41-F003D-DPS 1.00E-03 DPS TRANSMISSION FAILURE 
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Table 4.4-3  

SLCS - Component Test and Maintenance 

Component Type Expected Test Interval 
F003A/B/C/D SQV 30 minutes (1) 
F002A/B/C/D AOV monthly 

F004A/B UV During plant outages 
F005A/B UV During plant outages 

(1) A small, current circuit shall be used to verify circuit continuity for receiving squib firing 
signals.  Technical Specifications requires this every 31 days. 

(2) Technical Specifications require “each SLC System manual, power-operated, and automatic 
valve in the flow path that is not locked, sealed, or otherwise secured in position is in the 
correct position” every 31 days. 

 



NEDO-33201 Rev 3 

4.4-10 

 

Table 4.4-4  

SLCS - Common Cause Failures 

Name Probability Description 
SQV-CC_1_2 5.56E-05 CCF of two components: C41-SQV-CC-F003A & C41-SQV-CC-F003B 
SQV-CC_1_2_3 5.56E-06 CCF of three components: C41-SQV-CC-F003A & C41-SQV-CC-F003B 

& C41-SQV-CC-F003C 
SQV-CC_1_2_4 5.56E-06 CCF of three components: C41-SQV-CC-F003A & C41-SQV-CC-F003B 

& C41-SQV-CC-F003D 
SQV-CC_1_3 5.56E-05 CCF of two components: C41-SQV-CC-F003A & C41-SQV-CC-F003C 
SQV-CC_1_3_4 5.56E-06 CCF of three components: C41-SQV-CC-F003A & C41-SQV-CC-F003C 

& C41-SQV-CC-F003D 
SQV-CC_1_4 5.56E-05 CCF of two components: C41-SQV-CC-F003A & C41-SQV-CC-F003D 
SQV-CC_2_3 5.56E-05 CCF of two components: C41-SQV-CC-F003B & C41-SQV-CC-F003C 
SQV-CC_2_3_4 5.56E-06 CCF of three components: C41-SQV-CC-F003B & C41-SQV-CC-F003C 

& C41-SQV-CC-F003D 
SQV-CC_2_4 5.56E-05 CCF of two components: C41-SQV-CC-F003B & C41-SQV-CC-F003D 
SQV-CC_3_4 5.56E-05 CCF of two components: C41-SQV-CC-F003C & C41-SQV-CC-F003D 
SQV-CC_ALL  1.50E-04 CCF of all components in group 'SQV-CC' 
UV_-CC_1_2 5.69E-07 CCF of two components: C41-UV_-CC-F004A & C41-UV_-CC-F004B 
UV_-CC_1_2_3 4.51E-06 CCF of three components: C41-UV_-CC-F004A & C41-UV_-CC-F004B 

& C41-UV_-CC-F005A 
UV_-CC_1_2_4 4.51E-06 CCF of three components: C41-UV_-CC-F004A & C41-UV_-CC-F004B 

& C41-UV_-CC-F005B 
UV_-CC_1_3 5.69E-07 CCF of two components: C41-UV_-CC-F004A & C41-UV_-CC-F005A 
UV_-CC_1_3_4 4.51E-06 CCF of three components: C41-UV_-CC-F004A & C41-UV_-CC-F005A 

& C41-UV_-CC-F005B 
UV_-CC_1_4 5.69E-07 CCF of two components: C41-UV_-CC-F004A & C41-UV_-CC-F005B 
UV_-CC_2_3 5.69E-07 CCF of two components: C41-UV_-CC-F004B & C41-UV_-CC-F005A 
UV_-CC_2_3_4 4.51E-06 CCF of three components: C41-UV_-CC-F004B & C41-UV_-CC-F005A 

& C41-UV_-CC-F005B 
UV_-CC_2_4 5.69E-07 CCF of two components: C41-UV_-CC-F004B & C41-UV_-CC-F005B 
UV_-CC_3_4 5.69E-07 CCF of two components: C41-UV_-CC-F005A & C41-UV_-CC-F005B 
UV_-CC_ALL 2.74E-05 CCF of all components in group 'UV_CC' 

 



NEDO-33201 Rev 3 

4.4-11 

 

Table 4.4-5  

SLCS - Human Error Events 

Name Probability Description 
C41-XHE-FO-EQU 1.61E-03 OPERATOR FAILS TO ACTUATE SLCS 
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Table 4.4-6  

SLCS – Top Event 

Top Event Description Sheet 
C41-CS-TOP1 2 of 2 SLC Failure to Inject Boron 1 
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Table 4.4-7  

SLCS - Basic Events 

Name Probability Description 
C41-ACV-OC-F002A 2.40E-05 AIR OPERATED VALVE F002A FAILS TO REMAIN OPEN 
C41-ACV-OC-F002B 2.40E-05 AIR OPERATED VALVE F002B FAILS TO REMAIN OPEN 
C41-ACV-OC-F002C 2.40E-05 AIR OPERATED VALVE F002C FAILS TO REMAIN OPEN 
C41-ACV-OC-F002D 2.40E-05 AIR OPERATED VALVE F002D FAILS TO REMAIN OPEN 
C41-MSW-FO-
F003A-1 

2.21E-05 MANUAL SWITCH #1 FAILURE TO OPERATE 

C41-MSW-FO-
F003A-2 

2.21E-05 MANUAL SWITCH #2 FAILURE TO OPERATE 

C41-MSW-FO-
F003B-1 

2.21E-05 MANUAL SWITCH #1 FAILURE TO OPERATE 

C41-MSW-FO-
F003B-2 

2.21E-05 MANUAL SWITCH #2 FAILURE TO OPERATE 

C41-MSW-FO-
F003C-1 

2.21E-05 MANUAL SWITCH #1 FAILURE TO OPERATE 

C41-MSW-FO-
F003C-2 

2.21E-05 MANUAL SWITCH #2 FAILURE TO OPERATE 

C41-MSW-FO-
F003D-1 

2.21E-05 MANUAL SWITCH #1 FAILURE TO OPERATE 

C41-MSW-FO-
F003D-2 

2.21E-05 MANUAL SWITCH #2 FAILURE TO OPERATE 

C41-SQV-CC-F003A 3.00E-03 EXPLOSIVE VALVE F003A FAILS TO OPERATE 
C41-SQV-CC-F003B 3.00E-03 EXPLOSIVE VALVE F003B FAILS TO OPERATE 
C41-SQV-CC-F003C 3.00E-03 EXPLOSIVE VALVE F003C FAILS TO OPERATE 
C41-SQV-CC-F003D 3.00E-03 EXPLOSIVE VALVE F003D FAILS TO OPERATE 
C41-TNK-RP-A001A 2.40E-06 ACCUMULATOR A001A FAILS CATASTROPHICALLY 
C41-TNK-RP-A001B 2.40E-06 ACCUMULATOR A001B FAILS CATASTROPHICALLY 
C41-UV_-CC-F004A 7.99E-04 CHECK VALVE F004A FAILS TO OPEN 
C41-UV_-CC-F004B 7.99E-04 CHECK VALVE F004B FAILS TO OPEN 
C41-UV_-CC-F005A 7.99E-04 CHECK VALVE F005A FAILS TO OPEN 
C41-UV_-CC-F005B 7.99E-04 CHECK VALVE F005B FAILS TO OPEN 
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Table 4.4-8  

SLCS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

C41-CS-TOP1 2 OF 2 SLC FAILURE TO INJECT BORON 

Probability % of 
Top Event Probability Description 

1.E-03 8.6 C63-C41-F002A-A 1.E-03 ACCUMULATOR 1A LEVEL SIGNAL A 
FAILURE TO AOV F002A 

1.E-03 8.6 C63-C41-F002A-B 1.E-03 ACCUMULATOR 1A LEVEL SIGNAL B 
FAILURE TO AOV F002A 

1.E-03 8.6 C63-C41-F002B-A 1.E-03 ACCUMULATOR 1B LEVEL SIGNAL A 
FAILURE TO AOV F002B 

1.E-03 8.6 C63-C41-F002B-B 1.E-03 ACCUMULATOR 1B LEVEL SIGNAL B 
FAILURE TO AOV F002B 

1.E-03 8.6 C63-C41-F002C-A 1.E-03 ACCUMULATOR 1A LEVEL SIGNAL A 
FAILURE TO AOV F002C 

1.E-03 8.6 C63-C41-F002C-B 1.E-03 ACCUMULATOR 1A LEVEL SIGNAL B 
FAILURE TO AOV F002C 

1.E-03 8.6 C63-C41-F002D-A 1.E-03 ACCUMULATOR 1B LEVEL SIGNAL A 
FAILURE TO AOV F002D 

1.E-03 8.6 C63-C41-F002D-B 1.E-03 ACCUMULATOR 1B LEVEL SIGNAL B 
FAILURE TO AOV F002D 

7.99E-04 6.9 C41-UV_-CC-F004A 7.99E-04 CHECK VALVE F004A FAILS TO OPEN 
7.99E-04 6.9 C41-UV_-CC-F004B 7.99E-04 CHECK VALVE F004B FAILS TO OPEN 
7.99E-04 6.9 C41-UV_-CC-F005A 7.99E-04 CHECK VALVE F005A FAILS TO OPEN 
7.99E-04 6.9 C41-UV_-CC-F005B 7.99E-04 CHECK VALVE F005B FAILS TO OPEN 
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Figure 4.4-1. Simplified Diagram of Standby Liquid Control System 
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2 OF 2 SLC FAILURE TO
INJECT BORON

C41-CS-TOP1

FAILURE TO INJECT
BORON THROUGH SLCS-A

C41-FTI-TRAINA

SQUIB VALVES SLCS-A
FAIL TO OPEN

C41-FTO-TRAINA

SQUIB VALVE F003A
FAILS TO OPEN

C41-FTO-F003A

Sheet 2

SQUIB VALVE F003C
FAILS TO OPEN

C41-FTO-F003C

Sheet 5

VALVE F002A OR FOO2C
FAIL TO REMAIN OPEN

C41-FTRO-F002AC

VALVE F002A
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002A

Sheet 8

VALVE F002C
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002C

Sheet 9

ACCUMULATOR A001A
FAILS

CATASTROPHICALLY

C41-TNK-RP-A001A
2.40E-06

CHECK VALVE F004A OR
F005A FAIL TO OPEN

C41-FTO-F004A5A

CHECK VALVE F004A
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G5

Sheet 10

CHECK VALVE F005A
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G7

Sheet 11

FAILURE TO INJECT
BORON THROUGH SLCS-B

C41-FTI-TRAINB

Sheet 12

 
Figure 4.4-2. Standby Liquid Control System Fault Tree 
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SQUIB VALVE F003A
FAILS TO OPEN

C41-FTO-F003A
Sheet 1

EXPLOSIVE VALVE F003A
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G1

Sheet 3

SQUIB VALVE F003A
INITIATION FAILURE

C41-FTA-F003A

ELECTRICAL
TRANSMISSION FAILURE

TO F003A

C41-ELEC-F003A

DCIS DIVISION A
TRANSMISSION FAILURE

C63-C41-F003A-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-C41-F003A-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-C41-F003A-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-C41-F003A-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

C41-INJSQUIB-MAN-F003A

MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003A

Sheet 4

OPERATOR FAILS TO
ACTUATE SLCS

C41-XHE-FO-EQU
1.61E-03

  
Figure 4.4-2.  Sheet 2  Standby Liquid Control System 
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EXPLOSIVE VALVE F003A
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G1
Sheet 2

EXPLOSIVE VALVE F003A
FAILS TO OPERATE

C41-SQV-CC-F003A
3.00E-03

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B

C41-SQV-CC_1_2
5.56E-05

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003C

C41-SQV-CC_1_3
5.56E-05

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003D

C41-SQV-CC_1_4
5.56E-05

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003C
C41-SQV-CC_1_2_3

5.56E-06

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003D
C41-SQV-CC_1_2_4

5.56E-06

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_1_3_4

5.56E-06

CCF of all components
in group 'C41-SQV-CC'

C41-SQV-CC_ALL
1.50E-04

  
Figure 4.4-2.  Sheet 3  Standby Liquid Control System 
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MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003A
Sheet 2

CCFs TO OPERATE OF
DESCRETE LOGIC TIME

DELAYS

C74-SLU-CF-DLTD
1.08E-05

FAILURE OF MANUAL
INITIATION SWITCHES

C41-MAN-INITIATION-F003A

MANUAL SWITCH #2
FAILURE TO OPERATE

C41-MSW-FO-F003A-2
2.21E-05

MANUAL SWITCH #1
FAILURE TO OPERATE

C41-MSW-FO-F003A-1
2.21E-05

  
Figure 4.4-2.  Sheet 4  Standby Liquid Control System 
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SQUIB VALVE F003C
FAILS TO OPEN

C41-FTO-F003C
Sheet 1

EXPLOSIVE VALVE F003C
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G3

Sheet 6

SQUIB VALVE F003C
INITIATION FAILURE

C41-FTA-F003C

ELECTRICAL
TRANSMISSION FAILURE

TO F003C

C41-ELEC-F003C

DCIS DIVISION A
TRANSMISSION FAILURE

C63-C41-F003C-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-C41-F003C-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-C41-F003C-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-C41-F003C-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

C41-INJSQUIB-MAN-F003C

MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003C

Sheet 7

OPERATOR FAILS TO
ACTUATE SLCS

C41-XHE-FO-EQU
1.61E-03

  
Figure 4.4-2.  Sheet 5  Standby Liquid Control System 
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EXPLOSIVE VALVE F003C
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G3
Sheet 5

EXPLOSIVE VALVE F003C
FAILS TO OPERATE

C41-SQV-CC-F003C
3.00E-03

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003C

C41-SQV-CC_1_3
5.56E-05

CCF of two
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003C

C41-SQV-CC_2_3
5.56E-05

CCF of two
components:

C41-SQV-CC-F003C &
C41-SQV-CC-F003D

C41-SQV-CC_3_4
5.56E-05

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003C
C41-SQV-CC_1_2_3

5.56E-06

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_1_3_4

5.56E-06

CCF of three
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_2_3_4

5.56E-06

CCF of all components
in group 'C41-SQV-CC'

C41-SQV-CC_ALL
1.50E-04

  
Figure 4.4-2.  Sheet 6  Standby Liquid Control System 
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MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003C
Sheet 5

CCFs TO OPERATE OF
DESCRETE LOGIC TIME

DELAYS

C74-SLU-CF-DLTD
1.08E-05

FAILURE OF MANUAL
INITIATION SWITCHES

C41-MAN-INITIATION-F003C

MANUAL SWITCH #2
FAILURE TO OPERATE

C41-MSW-FO-F003C-2
2.21E-05

MANUAL SWITCH #1
FAILURE TO OPERATE

C41-MSW-FO-F003C-1
2.21E-05

  
Figure 4.4-2.  Sheet 7  Standby Liquid Control System 
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VALVE F002A
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002A
Sheet 1

AIR OPERATED VALVE
F002A  FAILS TO
REMAIN OPEN

C41-ACV-OC-F002A
2.40E-05

ACCUMULATOR 1A LEVEL
SIGNAL A FAILURE  TO

AOV FOO2A

C63-C41-F002A-A
1.00E-03

ACCUMULATOR 1A LEVEL
SIGNAL B FAILURE TO

AOV FOO2A

C63-C41-F002A-B
1.00E-03

  
Figure 4.4-2.  Sheet 8  Standby Liquid Control System 
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VALVE F002C
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002C
Sheet 1

AIR OPERATED VALVE
F002C  FAILS TO
REMAIN OPEN

C41-ACV-OC-F002C
2.40E-05

ACCUMULATOR 1A LEVEL
SIGNAL A FAILURE  TO

AOV FOO2C

C63-C41-F002C-A
1.00E-03

ACCUMULATOR 1A LEVEL
SIGNAL B FAILURE  TO

AOV FOO2C

C63-C41-F002C-B
1.00E-03

  
Figure 4.4-2.  Sheet 9  Standby Liquid Control System 
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CHECK VALVE F004A
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G5
Sheet 1

CHECK VALVE F004A
FAILS TO OPEN

C41-UV_-CC-F004A
7.99E-04

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B

C41-UV_-CC_1_2
2.85E-07

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005A

C41-UV_-CC_1_3
2.85E-07

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005B

C41-UV_-CC_1_4
2.85E-07

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005A
C41-UV_-CC_1_2_3

2.25E-06

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005B
C41-UV_-CC_1_2_4

2.25E-06

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_1_3_4

2.25E-06

CCF of all components
in group 'C41-UV_-CC'

C41-UV_-CC_ALL
1.37E-05

  
Figure 4.4-2.  Sheet 10  Standby Liquid Control System 



NEDO-33201 Rev 3 

4.4-26 

CHECK VALVE F005A
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G7
Sheet 1

CHECK VALVE F005A
FAILS TO OPEN

C41-UV_-CC-F005A
7.99E-04

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005A

C41-UV_-CC_1_3
2.85E-07

CCF of two
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005A

C41-UV_-CC_2_3
2.85E-07

CCF of two
components:

C41-UV_-CC-F005A &
C41-UV_-CC-F005B

C41-UV_-CC_3_4
2.85E-07

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005A
C41-UV_-CC_1_2_3

2.25E-06

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_1_3_4

2.25E-06

CCF of three
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_2_3_4

2.25E-06

CCF of all components
in group 'C41-UV_-CC'

C41-UV_-CC_ALL
1.37E-05

  
Figure 4.4-2.  Sheet 11  Standby Liquid Control System 
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FAILURE TO INJECT
BORON THROUGH SLCS-B

C41-FTI-TRAINB
Sheet 1

SQUIB VALVES SLCS-B
FAIL TO OPEN

C41-FTO-TRAINB

SQUIB VALVE F003B
FAILS TO OPEN

C41-FTO-F003B

EXPLOSIVE VALVE F003B
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G2

Sheet 13

SQUIB VALVE F003B
INITIATION FAILURE

C41-FTA-F003B

Sheet 14

SQUIB VALVE F003D
FAILS TO OPEN

C41-FTO-F003D

EXPLOSIVE VALVE F003D
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G4

Sheet 16

SQUIB VALVE F003D
INITIATION FAILURE

C41-FTA-F003D

Sheet 17

VALVE F002B OR FOO2D
FAIL TO REMAIN OPEN

C41-FTRO-F002BD

Sheet 19

ACCUMULATOR A001B
FAILS

CATASTROPHICALLY

C41-TNK-RP-A001B
2.40E-06

CHECK VALVE F004B OR
F005B FAIL TO OPEN

C41-FTO-F004B5B

CHECK VALVE F004B 
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G6

Sheet 20

CHECK VALVE F005B
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G8

Sheet 21

  
Figure 4.4-2.  Sheet 12  Standby Liquid Control System 
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EXPLOSIVE VALVE F003B
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G2
Sheet 12

EXPLOSIVE VALVE F003B
FAILS TO OPERATE

C41-SQV-CC-F003B
3.00E-03

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B

C41-SQV-CC_1_2
5.56E-05

CCF of two
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003C

C41-SQV-CC_2_3
5.56E-05

CCF of two
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003D

C41-SQV-CC_2_4
5.56E-05

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003C
C41-SQV-CC_1_2_3

5.56E-06

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003D
C41-SQV-CC_1_2_4

5.56E-06

CCF of three
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_2_3_4

5.56E-06

CCF of all components
in group 'C41-SQV-CC'

C41-SQV-CC_ALL
1.50E-04

  
Figure 4.4-2.  Sheet 13  Standby Liquid Control System 
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SQUIB VALVE F003B
INITIATION FAILURE

C41-FTA-F003B
Sheet 12

ELECTRICAL
TRANSMISSION FAILURE

TO F003B

C41-ELEC-F003B

DCIS DIVISION A
TRANSMISSION FAILURE

C63-C41-F003B-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-C41-F003B-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-C41-F003B-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-C41-F003B-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

C41-INJSQUIB-MAN-F003B

OPERATOR FAILS TO
ACTUATE SLCS

C41-XHE-FO-EQU
1.61E-03

MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003B

Sheet 15

  
Figure 4.4-2.  Sheet 14  Standby Liquid Control System 
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MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003B
Sheet 14

CCFs TO OPERATE OF
DESCRETE LOGIC TIME

DELAYS

C74-SLU-CF-DLTD
1.08E-05

FAILURE OF MANUAL
INITIATION SWITCHES

C41-MAN-INITIATION-F003B

MANUAL SWITCH #2
FAILURE TO OPERATE

C41-MSW-FO-F003B-2
2.21E-05

MANUAL SWITCH #1
FAILURE TO OPERATE

C41-MSW-FO-F003B-1
2.21E-05

  
Figure 4.4-2.  Sheet 15  Standby Liquid Control System 
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EXPLOSIVE VALVE F003D
FAILS TO OPERATE --

including common
cause

C41-SQV-CC-G4
Sheet 12

EXPLOSIVE VALVE F003D
FAILS TO OPERATE

C41-SQV-CC-F003D
3.00E-03

CCF of two
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003D

C41-SQV-CC_1_4
5.56E-05

CCF of two
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003D

C41-SQV-CC_2_4
5.56E-05

CCF of two
components:

C41-SQV-CC-F003C &
C41-SQV-CC-F003D

C41-SQV-CC_3_4
5.56E-05

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003B &
C41-SQV-CC-F003D
C41-SQV-CC_1_2_4

5.56E-06

CCF of three
components:

C41-SQV-CC-F003A &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_1_3_4

5.56E-06

CCF of three
components:

C41-SQV-CC-F003B &
C41-SQV-CC-F003C &
C41-SQV-CC-F003D
C41-SQV-CC_2_3_4

5.56E-06

CCF of all components
in group 'C41-SQV-CC'

C41-SQV-CC_ALL
1.50E-04

  
Figure 4.4-2.  Sheet 16  Standby Liquid Control System 
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SQUIB VALVE F003D
INITIATION FAILURE

C41-FTA-F003D
Sheet 12

ELECTRICAL
TRANSMISSION FAILURE

TO F003D

C41-ELEC-F003D

DCIS DIVISION A
TRANSMISSION FAILURE

C63-C41-F003D-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-C41-F003D-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-C41-F003D-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-C41-F003D-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

C41-INJSQUIB-MAN-F003D

MANUAL INJECTION
HARDWARE FAILURE

C41-INJ-HDW-FAIL-F003D

CCFs TO OPERATE OF
DESCRETE LOGIC TIME

DELAYS

C74-SLU-CF-DLTD
1.08E-05

FAILURE OF MANUAL
INITIATION SWITCHES

C41-MAN-INITIATION-F003D

Sheet 18

OPERATOR FAILS TO
ACTUATE SLCS

C41-XHE-FO-EQU
1.61E-03

  
Figure 4.4-2.  Sheet 17  Standby Liquid Control System 
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FAILURE OF MANUAL
INITIATION SWITCHES

C41-MAN-INITIATION-F003D
Sheet 17

MANUAL SWITCH #2
FAILURE TO OPERATE

C41-MSW-FO-F003D-2
2.21E-05

MANUAL SWITCH #1
FAILURE TO OPERATE

C41-MSW-FO-F003D-1
2.21E-05

  
Figure 4.4-2.  Sheet 18  Standby Liquid Control System 
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VALVE F002B OR FOO2D
FAIL TO REMAIN OPEN

C41-FTRO-F002BD
Sheet 12

VALVE F002B
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002B

AIR OPERATED VALVE
F002B  FAILS TO
REMAIN OPEN

C41-ACV-OC-F002B
2.40E-05

ACCUMULATOR 1B LEVEL
SIGNAL B FAILURE  TO

AOV FOO2B

C63-C41-F002B-B
1.00E-03

ACCUMULATOR 1B LEVEL
SIGNAL A FAILURE  TO

AOV FOO2B

C63-C41-F002B-A
1.00E-03

VALVE F002D
INAPPROPRIATELY

CLOSED

C41-CLOSE-F002D

AIR OPERATED VALVE 
FAILS TO REMAIN OPEN

C41-ACV-OC-F002D
2.40E-05

ACCUMULATOR 1B LEVEL
SIGNAL B FAILURE  TO

AOV FOO2D

C63-C41-F002D-B
1.00E-03

ACCUMULATOR 1B LEVEL
SIGNAL A FAILURE  TO

AOV FOO2D

C63-C41-F002D-A
1.00E-03

  
Figure 4.4-2.  Sheet 19  Standby Liquid Control System 
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CHECK VALVE F004B 
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G6
Sheet 12

CHECK VALVE F004B 
FAILS TO OPEN

C41-UV_-CC-F004B
7.99E-04

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B

C41-UV_-CC_1_2
2.85E-07

CCF of two
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005A

C41-UV_-CC_2_3
2.85E-07

CCF of two
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005B

C41-UV_-CC_2_4
2.85E-07

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005A
C41-UV_-CC_1_2_3

2.25E-06

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005B
C41-UV_-CC_1_2_4

2.25E-06

CCF of three
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_2_3_4

2.25E-06

CCF of all components
in group 'C41-UV_-CC'

C41-UV_-CC_ALL
1.37E-05

  
Figure 4.4-2.  Sheet 20  Standby Liquid Control System 
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CHECK VALVE F005B
FAILS TO OPEN --
including common

cause

C41-UV_-CC-G8
Sheet 12

CHECK VALVE F005B
FAILS TO OPEN

C41-UV_-CC-F005B
7.99E-04

CCF of two
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005B

C41-UV_-CC_1_4
2.85E-07

CCF of two
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005B

C41-UV_-CC_2_4
2.85E-07

CCF of two
components:

C41-UV_-CC-F005A &
C41-UV_-CC-F005B

C41-UV_-CC_3_4
2.85E-07

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F004B &
C41-UV_-CC-F005B
C41-UV_-CC_1_2_4

2.25E-06

CCF of three
components:

C41-UV_-CC-F004A &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_1_3_4

2.25E-06

CCF of three
components:

C41-UV_-CC-F004B &
C41-UV_-CC-F005A &
C41-UV_-CC-F005B
C41-UV_-CC_2_3_4

2.25E-06

CCF of all components
in group 'C41-UV_-CC'

C41-UV_-CC_ALL
1.37E-05

  
Figure 4.4-2.  Sheet 21  Standby Liquid Control System 
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4.5  INSTRUMENTATION, LOGIC AND CONTROL SYSTEM – (C62, C63, C71, C72 
AND C74) 

4.5.1  Functional Description 

The ESBWR Instrumentation, Logic and Control (I&C) System provides a centralized set of 
equipment for implementing safety and nonsafety-related logic functions. 

The ESBWR Instrumentation, Logic and Control (I&C) System is made up of the safety related 
Distributed Control and Information System (Q-DCIS), and the Nonsafety-Related Distributed 
Control and Information System (N-DCIS).  The I&C subsystems and primary functions 
included in the Probabilistic Risk Assessment are shown below: 

(1) Q-DCIS subsystem (Safety-related) 

a. RTIF provides the following functions 

i. Reactor Protection System (RPS) 

ii. Main Steam Isolation Valve (MSIV) closure signal (LD&IS) 

iii. ATWS/SLC 

b. Neutron Monitoring System 

c. SSLC/ESF provides signals for ECCS systems 

(2) N-DCIS subsystem (nonsafety-related) 

a. Diverse Protection System (DPS) 

b. Plant Investment Protection Systems (PIP-A and PIP-B) 

c. BOP Control 

The Q-DCIS subsystem processes signals for the Reactor Trip and Isolation Functions (RTIF), 
Neutron Monitoring System (NMS), and SSLC/ESF Systems as noted below:  

The Reactor Protection System (RPS) processes the automatic and manual signals that act on 
system Control Rod Drive (primary and backup control rod scram). 

The Leak Detection & Isolation System provides a MSIV closure signal (MSIV isolation). 

The ATWS/SLC system processes the automatic and manual signals that act on SLCS, as well as 
the feedwater runback and ADS inhibits signals. 

The Neutron Monitoring System provides signals from the SRNM and PRNM (APRM function 
systems to ATWS/SLC logic. 

The SSLC/ESF systems processes the automatic and manual signals that act on the following 
systems: Isolation Condenser System, Gravity Driven Cooling System, High Pressure Nitrogen 
Supply System, Nuclear Boiler System (ADS signal) and Containment System (IC and RWCU 
isolation). 

The N-DCIS subsystem processes signals for the Diverse Protection System, Plant Investment 
Protection Systems, and BOP control systems as noted below: 
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The DPS system processes the automatic and manual signals that act on the following systems: 
Control Rod Drive (ARI actuation signal and FMCRD Run-In signal), Nuclear Boiler System 
(Manual SRV and ADS signal), Gravity Driven Cooling System, Isolation Condenser System 
(actuation, isolation signals and IC pool cross-connect signal), and RWCU (RWCU/SDC 
isolation signal).   

The PIP Control systems process the automatic and manual signals that act on the following 
systems: Control Rod Drive, Fuel and Auxiliary Pools Cooling System, Reactor Water 
Cleanup/Shutdown Cooling System, Reactor Component Cooling Water System, Plant Service 
Water System, Instrument Air System, Standby On Site AC Power Supply and Fire Protection 
System. 

The BOP Control system processes the automatic and manual signals that act on the following 
systems: Condensate and Feedwater System, Circulating Water System, Turbine Component 
Cooling Water System, Condensate Storage and Transfer System, Service Air System.  

Each of these subsystems is comprised of the corresponding part of the Q-DCIS or N-DCIS that 
provides redundant and distributed control and instrumentation data communications networks.  
The networks support the monitoring and control of interfacing plant systems and the logic 
channels (microprocessor-based, software-controlled, processing modules) located in the control 
building cabinets and VDUs in the Main Control Room area. 

The Q-DCIS systems, RPS, LD&IS, ATWS/SLC, NMS, and SSLC/ESF are composed of four 
independent and separated instrumentation divisions I, II, III, and IV (logic channels), while the 
N-DCIS systems DPS, two PIP control systems (PIP-A, and PIP-B), and BOP Control systems 
are made up of dual or triple redundant processors. 

4.5.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Power supplies are not included in the modeling of Reactor Protection System since the de-
energizing the circuits leads to success. 

(2) DPS is assumed to acquire its signals from N-DCIS.  It is conservatively assumed that 
software failure of N-DCIS will fail the DPS input.   

(3) DPS power supplies to loads and processors are assumed to be non-safety uninterruptible 
power. 

(4) For most valves, it is assumed that there are two load drivers in series needed to actuate the 
valve (isolation, actuation solenoids).  Some exceptions include ICS pools (1 required), and 
DPV (3 required). 

(5) DPS does not include RPS signal (i.e.  de-energizing the back-end of circuit).  This is not 
likely to make a difference to risk since the model includes: RPS primary signal, RPS 
backup (dump valves), ARI, FMCRD. 

(6) Q-DCIS and N-DCIS hardware is assumed to be bounded by the modeled design.  This 
consists of RMUs in the field with dual power supplies, and dual communications cards.  
The field RMUs feed logic cabinets that consist of dual or triple redundant main 
processors, dual power supplies, and dual communications cards. 
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(7) Common cause failure of software is provided on a platform level.  For example, the C63-
CCFSOFTWARE basic event represents the failure of the entire Q-DCIS platform to 
actuate all supported functions, including manual actuations. 

(8) Diverse platforms do not share any common cause failure modes, including software 
failures. 

(9) Common cause failure of software to actuate is assumed to be diverse from common cause 
failure of software that introduces spurious isolations.  These are considered to be extreme 
failure conditions of the same system, and are therefore different from each other.  They are 
allowed to occur simultaneously, but are modeled as different failure modes. 

(10) The DPS fault tree conservatively excludes model logic of isolation signals for MSIVs. 

(11) External HVAC dependency is not included for any Q-DCIS cabinet since the generated 
heat is removed passively (except possibly by small chassis mounted fans).  HVAC 
dependencies for N-DCIS are not modeled because the effects associated with HVAC 
failures have already been covered by the modeled dependencies such as power supplies 
and cooling water, etc.  Finally, HVAC is not modeled for DPS because most of the DPS 
functions are demanded in the early stages of the accident scenario (ARI, FMCRD, 
Feedwater runback, ICS actuation, DPV and GDCS squib valves).  The few remaining 
loads (GDCS equalizing squib valves) are not needed until much later in the accident 
scenarios, so there would be adequate time to restore power. 

(12) The PRA uses a simplified model for NMS.  The PRA models treat the NMS signals as 
sensor/transmitters and TLUs that send a trip signal to the TLUs for RPS/MSIV and 
ATWS/SLC logic.  Power supplies are not included in the modeling of Reactor Protection 
System since the de-energizing the circuits lead to success.  However, it is assumed that 
NMS uses the same divisional power as the ATWS/SLC processors. 

(13) A common cause software failure probability of 1.0E-04 is assumed in the PRA. 

(14) A spurious common cause software probability of 1.0E-04 is assumed in the PRA. 

4.5.3  System Description 

The Instrumentation Logic and Control (I&C) System analysis described here refers to the 
system configuration shown in Figures 4.5-1 and 4.5-2.  This system is defined based upon 
acceptance criteria that describe the bounding functionality and design to which the system must 
conform.  The I&C system DCD is being reviewed based on Design Acceptance Criteria (DAC).  
Under this process, the NRC does not require the system design to approve the application.  As 
such, the final physical implementation is not yet available. 

The PRA simplified model for SSLC/ESF, PIP, and BOP only includes the power dependencies 
and common cause software failure, and excludes all instrumentation, or HVAC.  The PRA 
models treat the NMS signals as sensor/transmitters and TLUs that send a trip signal to the TLUs 
for RPS/MSIV and ATWS/SLC logic.  However, the PRA models for RPS/MSIV and DPS 
include additional details such as ATM/DTM, main processor cards, and load drivers.     

The I&C system is designed to accomplish both safety-related and nonsafety-related functions. 

The safety-related functions are those designed for the following: 
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• To lead to an automatic reactor scram when plant conditions reach safety limits 

• To provide automatic and manual actuation of safety-related systems, thus limiting the 
consequences of accidents 

• To collect plant data and alert the operator to any abnormal plant conditions so that 
corrective action can be initiated to prevent a reactor scram 

The nonsafety-related functions are designed for the following: 

• To provide the automatic or manual control of the Balance of Plant (BOP) systems from 
the control room 

• To provide manual and automatic actuation of all nonsafety systems 

Some basic characteristics of ESBWR I&C are reported in Reference 4-4. 

4.5.3.1  Hardware Configuration 

Q-DCIS logic cabinets reside in four independent and separated instrumentation divisions.  Q-
DCIS integrates the control logic in each division into microprocessor-based, software-
controlled, processing modules located in divisional rooms in the basement of the Control 
building. 

Each division performs functionally identical logical operations on the processed sensor signals 
to initiate protective action.  Q-DCIS provides the interface function for RPS, NMS and 
SSLC/ESF protection systems.   

Q-DCIS uses fiber optic cables to provide distributed control and instrumentation data 
communication networks to support the monitoring and control of interfacing plant systems. 

Q-DCIS has independent and separated data multiplexing divisions.  Each Q-DCIS division 
contains a redundant fiber optic network that comprises of RMUs, fiber optic signal transmission 
path, and isolated digital interfaces.  The network connects RMUs with: divisional Safety-related 
VDUs, RPS and NMS Digital Trip Modules, SSLC/ESF CIMs, RPS, NMS and SSLC/ESF 
Cabinets, and Test Cabinets, located in each of the Q-DCIS safety related equipment rooms in 
the control and reactor buildings.  The network also interfaces with N-DCIS through isolated 
digital gateways/datalinks.  Q-DCIS acquires, formats, and transmits plant sensor data and 
control commands within the time response requirements of the safety-related systems with 
which it interfaces. 

N-DICS logic cabinets reside in two divisionally separated rooms, on the floor above the control 
room.  DPS resides in a compartment in the control building separate of the N-DCIS rooms. 

N-DCIS uses fiber optic cables to provide distributed control and instrumentation data 
communication networks to support the monitoring and control of interfacing plant systems. 

N-DCIS has independent and separated data multiplexing divisions.  Each N-DCIS division 
contains a redundant fiber optic network that comprises of RMUs, fiber optic signal transmission 
path, and isolated digital interfaces.  The network connects divisional nonsafety-related VDUs, 
and several RMUs located in each of the equipment rooms in different buildings.  N-DCIS 
acquires, formats, and transmits plant sensor data and control commands within the time 
response requirements of the safety-related systems with which it interfaces. 
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Again, it should be noted that the PRA simplified model for SSLC/ESF, PIP, and BOP only 
includes the power dependencies and common cause software failure, and excludes all 
instrumentation, or HVAC.  The PRA models treat the NMS signals as sensor/transmitters and 
TLUs that send a trip signal to the TLUs for RPS/MSIV and ATWS/SLC logic.  However, the 
PRA models for RPS/MSIV and DPS include additional details such as ATM/DTM, main 
processor cards, and load drivers.  Section 22 provides sensitivities to address the risk impact, if 
any, of design changes, additional system details, corrections and updated DCD information.   

The main equipment in each division considered in the PRA model development and the 
functions performed are described below: 

RPS or MSIV LD&IS 

•  Digital Trip Module (DTM) - Sensor channel trip decisions (comparison of input 
variables to programmed setpoints). 

• Trip Logic Unit (TLU) - The TLU Logic trains in each division are redundant but not 
independent modules.  Each divisional TLUs receives the trip status from the DTMs in 
all four divisions and performs 2-out-of-4 logic to determine the actuation status for each 
system function.  The TLUs are located in the logic cabinet (per division). 

• Bypass Unit (BPU) - Division-of-sensors bypass and division maintenance bypass 
functions that permit on-line calibration, test, and repair without causing a trip or MSIV 
isolation. 

• Output Logic Unit (OLU) – The OLUs perform division trip, seal-in, reset and trip test 
functions.  Each OLU receives bypass inputs from the RPS BPU, trip inputs from the 
TLU of the same division, and various manual inputs from switches within the same 
division.  Each OLU provides trip outputs to the trip actuators. 

• Load Drivers - The load drivers/discrete outputs are solid-state power switches, directing 
appropriate currents to devices such as the scram pilot valve solenoids, air operated 
valves, and explosive-actuated squib valves.  The output of each divisional OLU is sent 
to two different load drivers.  Each load driver belongs to one of two load drivers groups 
(arranged in a series/parallel/series load driver group).  The output of each load drivers 
group feeds one of the solenoids.  The combined arrangements of the two groups of load 
drivers yields an equivalent second 2-out-of-4 signal processing used for de-energizing 
for the RPS or MSIV solenoids.   

• Cabinets - RPS logic cabinets are located in the divisional, safety-related rooms in the 
basement of the Control building 

ATWS/SLC 

• Analog Trip Modules - Sensor channel trip decisions (comparison of input variables to 
setpoint). 

• ATWS logic processors - The ATWS Logic trains in each division are redundant but not 
independent modules.  Each of the ATWS logic processors receives the trip status from 
the ATMs in all four divisions and performs 2-out-of-4 logic to determine the actuation 
status for each system function.  The ATWS logic processors are located in the RTIF 
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logic cabinet (per division).  The trip signals are sent to load drivers, or to DPS for further 
processing (Feedwater Runback function). 

• Load Drivers - The load drivers/discrete outputs are solid-state power switches, directing 
appropriate currents to devices such as the scram pilot valve solenoids, air operated 
valves, and explosive-actuated squib valves.  Output of the ATWS/SLC logic processor is 
sent to SLC squib valve load drivers.   

• Cabinets – ATWS/SLC logic resides on the RTIF cabinet and is part of Q-DCIS.  
However, the ATWS logic processors are separate and diverse from RPS circuitry. 

NMS 

• NMS Digital Trip Module – Sensor channel trip decisions from SRNM or PRNM-APRM 
function (comparison of input variables to setpoint) 

• NMS Trip Logic Unit - The NMS Trip Logic Unit in each division receives the trip status 
from the NMS Digital Trip Module in all four divisions and performs 2-out-of-4 logic to 
determine the actuation status for each system function.  VLUs are located in the logic 
cabinet (per division).   

• Bypass Unit (BPU) - Division-of-sensors bypass and division maintenance bypass 
functions that permit on-line calibration, test, and repair without trips signals for RPS or 
ATWS/SLC logic. 

• Output signal – Trip status to RTIF TLU, and ATWS/SLC.  NMS Trip Logic Unit sends 
a NMS-isolated digital trip signal (voted two-out-of-four in the NMS TLU) to each 
division of the RPS/MSIV trip logic unit. 

• Cabinets – The NMS VLUs reside in the corresponding divisional logic cabinet. 

SSLC/ESF 

• Digital Trip Module (DTM) - Sensor channel trip decisions (comparison of input 
variables to programmed setpoints). 

• Voter Logic Unit (VLU) - The Voter Logic trains in each division are redundant but not 
independent modules.  Each of the redundant pairs of VLUs receives the trip status from 
the DTMs in all four divisions and performs 2-out-of-4 logic to determine the actuation 
status for each system function.  VLUs are located in the logic cabinet (per division). 

• Load Drivers VLU Output Logic Confirmation - The load drivers/discrete outputs are 
solid-state power switches, directing appropriate currents to devices such as the scram 
pilot valve solenoids, air operated valves, and explosive-actuated squib valves.  The vote 
logic trip signals, from each VLU functional train, are transmitted to the RMU, where a 
two-out-of-two (or three-out-of-three) confirmation is performed.  The redundant trains 
within a division are necessary to prevent single failures within a division from causing 
an actuation; as a result each VLU logic train is required to operate to get an output. 

• Bypass Unit (BPU) - Division-of-sensors bypass and division maintenance bypass 
functions that permit on-line calibration, test, and repair without causing containment 
isolation, or degrade ECCS or other ESF operation.  Located in the Test Cabinet. 

• Cabinets – The SSLC/ESF VLUs reside in the corresponding divisional logic cabinet. 
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N-DCIS (DPS/ PIP/BOP) 

• Gateways, datalinks, signal isolators and I/O modules – allow one way translation and 
distribution of data from Q-DCIS to N-DCIS. 

• Fiber optic and hardwired network cables and switches – switches allow various the 
various controllers, data acquisition and displays associated with a segment to 
communicate with each other. 

• Analog Trip Modules (ATMs) and Digital Trip Modules (DTMs) - Sensor channel trip 
decisions (comparison of input variables to programmed setpoints). 

• Dual or triple redundant processors perform 2-out-of-4 logic to determine the actuation 
status for each system function.   

• Load Drivers -  The load drivers/discrete outputs are solid-state power switches, directing 
appropriate currents to devices such as the scram pilot valve solenoids, air operated 
valves, and explosive-actuated squib valves.  Load driver are used by DPS to provide a 
diverse backup actuation to selected safety-related loads. 

• Cabinets – N-DICS logic cabinets reside in two divisionally separated rooms, on the floor 
above the control room.  DPS resides in a separate compartment in one of the N-DCIS 
rooms.  It uses a set of input sensors diverse to the safety related sensors, to derive its 
signals, and sends actuation signals to a set of components (solenoids, or squibs) diverse 
to its safety-related counterpart. 

Remote Multiplexing Units are used to acquire data for the N-DCIS and Q-DCIS systems.  The 
description of the RMU is common to all these systems and it is shown below: 

• RMUs -  An assembly of divisional Input/Output (I/O) equipment, power supplies and 
possibly some logic housed in one cabinet.  It excludes, field sensors and wiring.  The 
field sensors and process transmitters are hardwired to the local RMUs through plant 
building.  At the input module of the field RMUs, the analog data is delivered to the 
analog input modules and discrete data is delivered to the digital input modules.  Analog 
signal conditioning, A/D conversion, and digital signal conditioning such as filtering and 
voltage level conversion is performed at the input modules.  Each field RMU formats and 
transmits input signals as data messages to the dual network.  The RMU function 
performs both I/O signal processing functions.  The RMU then provides output signals to 
the final actuating devices. 

4.5.3.2  System Operation 

The I&C evaluates safety system trip conditions continuously in all modes of plant operation; 
that is, Run, Startup, Hot Shutdown, Cold Shutdown, and Refueling and itself operates in two 
modes that affect all safety systems simultaneously: Normal and Bypass. 

During normal operation, the systems supported by the I&C are maintained in a standby 
condition and are ready to function on demand if an accident or transient event should occur.  
The following tasks are performed repetitively in all plant modes on data received during each 
scan of Q-DCIS or from other sensor data sources. 

RPS and LD&IS (MSIV) 
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• The signals are acquired per division by the RMUs of the same division, or are hardwired 
to the RPS/MSIV logic.  The RMU data is sent via fiber optic cables to the RTIF cabinet 
located in the corresponding divisional I&C equipment room in the Control Building 
(CB).   

• The first stage of RPS/MSIV logic operation is the comparison of the measured 
parameters to their setpoints.  Digital or digitized input signals from RPS or MSIV logic 
provide the value or status of critical plant process parameters to the DTMs/Setpoint 
comparison contained in each division cabinets. 

• The TLU sends the trip signal to the OLU within its own division.  The OLU performs 
division trip. 

• For RPS and MSIV, equipment within a division of trip actuators includes load drivers 
and controllers for automatic scram and air header dump initiation.  The RPS includes 
two physically separate and electrically independent divisions of trip actuators that 
receive inputs from the four Divisions of Trip Logic.  The load driver outputs are 
arranged in the scram logic circuitry, which is between the scram solenoids and scram 
solenoid 120 VAC power source.  When in a tripped state, the load drivers within a 
division interconnect with the OLU of all other divisions to form an arrangement 
(connected in series and in parallel in two separate groups) that results in two-out-of-four 
scram logic.  If load drivers associated with any two or more divisions receive trip signals 
from the OLUs de-energizing of  the scram solenoids occurs.  

• De-energizing the solenoids for RPS results in opening solenoids valves to vent the air 
header and insert the rods.  Similarly, de-energizing the solenoids for the MSIVs results 
in MSIV closure. 

ATWS/SLC 

• The signals are acquired per division by the RMUs of the same division, or are hardwired 
to the ATWS/SLC logic.  The RMU data is sent via fiber optic cables to the RTIF cabinet 
located in the corresponding divisional I&C equipment room in the Control Building 
(CB).   

• The first stage of ATWS/SLC logic operation is the comparison of the measured 
parameters to their setpoints.  Analog Trip Modules (ATM), instead of Digital Trip 
Modules (DTM), perform setpoint comparisons for the automatic trip parameters in each 
division.   

• Hardware-based discrete digital logic substitutes for software-based trip logic to perform 
two-out-of-four voting. 

• The system is designed to produce a safety-related permissive signal to the ATWS/SLC 
system logic to actuate SLC, and generate a feedwater runback signal to DPS for 
additional processing. 

NMS 

• The signals are acquired per division by RMUs (SRNMs or PRNMs-APRM) of the same 
division.  The data is sent via fiber optic cables to the NMS Digital Trip Modules in the 
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NMS cabinets located in the corresponding divisional I&C equipment rooms in the 
Control Building (CB).   

• The first stage of SRNM or APRM logic operation is the comparison of the measured 
parameters to their setpoints.  Digital or digitized input signals from NMS SRNM or 
PRNM provide the value or status of critical plant process parameters to the NMS Digital 
Trip Module for setpoint comparison contained in each division cabinets.  The output 
signal is sent to the NMS Trip Logic Unit 

• For each parameter that exceeds the setpoint limit, the unit declares a sensor channel trip.  
The trip signals are sent to divisional NMS TLUs (or software equivalent within their 
own division), by isolated fiber optic cables, and also sent to the other subsystem 
divisions. 

• Each division therefore has a separate trip logic that can independently perform a two-
out-of-four vote on the sensor trips.  The trip status is sent to RPS/MSIV trip logic unit, 
or to ATWS/SLC processors. 

SSLC/ESF 

• The signals are acquired per division by RMUs of the same division.  The data is sent via 
fiber optic cables to the SSLC/ESF cabinets located in the corresponding divisional I&C 
equipment rooms in the Control Building (CB).   

• The first stage of I&C operation is the comparison of the measured parameters to their 
setpoints.  Digital or digitized input signals from Q-DCIS provide the value or status of 
critical plant process parameters to the DTMs/Setpoint comparison contained in each 
division cabinets. 

• The input signals for each division are acquired from separate and independent sensor 
channels.  At these, the value of each monitored parameter is compared to a reference 
setpoint stored in digital memory.  For each parameter that exceeds the setpoint limit, the 
unit declares a sensor channel trip.   

• For each parameter that exceeds the setpoint limit, the unit declares a sensor channel trip.  
The trips are sent to coincident VLU (or software equivalent within their own division 
and, by isolated fiber optic cables, to the other subsystem divisions. 

• Each division has two separate trip logics that can independently perform a two-out-of-
four vote on the sensor trips.  Each of these two (per division) initial start signals actuates 
an adjustable timer with a preset time delay.  After the time delay, each of the two timers 
outputs a trip signal that is directly applied to the load drivers/discrete outputs.  The VLU 
pairs (VLU1 and VLU2) are redundant, with a 2-out-of-2-confirmation configuration 
within the RMU.   

• Trip outputs from each VLU trains are serially multiplexed on separate communication 
links of Q-DCIS to the discrete output logic in the RMUs, where a two-out-of-two voter 
determines if there is agreement between the two channels.  Disagreement between the 
two channels inhibits the control output.  Agreement results in processing of control and 
interlock signals in the identical logic which communicate across the card file backplane.  
Correct performance results in output of control signals for equipment initiation or 
nuclear system isolation as required.  Control signals to component actuators are 
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hardwired from contact closures in the RMUs of Q-DCIS to the appropriate motor 
control centers, switchgear, or solenoids. 

N-DCIS (DPS /PIP-A or PIP-B/ BOP) 

• The signals are acquired per division by RMUs. 

• Dual or Triple redundant logic processors receive the trip status from the ATMs/DTMs in 
all four divisions and performs 2-out-of-4 logic to determine the actuation status for each 
system function. 

• A trip signal from the processors is sent to the RMU load drivers (discrete outputs).  The 
PRA assumes that a common 2-out-of-3 signal is sent to the load drivers. 

• The load drivers process the signal and results in output of control signals for equipment 
initiation or nuclear system isolation as required.  Control signals to component actuators 
are hardwired from contact closures in the N-DCIS RMUs to the appropriate motor 
control centers, switchgear, or solenoids. 

This arrangement prevents inadvertent equipment initiation or primary containment vessel 
isolation due to hardware or software failure in a single discrete output.  The output logic trains 
provide device interlock logic and formulate the protective action initiation commands that are 
transmitted to the local area equipment actuators. 

4.5.3.3  Components Location 

The SSLC/ESF Q-DCIS cabinets are located in the basement of the Control Building. 

The N-DCIS cabinets are located on the floor above the Control Room. 

The ATWS/SLC Q-DCIS independent divisional hardware housed in RTIF cabinets are located 
in the basement of the Control Building. 

The DPS cabinet is located in a compartment separate of N-DCIS areas in the Control Building. 

The RPS Q-DCIS logic hardware housed in RTIF cabinets are located in the basement of the 
Control Building. 

The NMS Q-DCIS cabinets are located in the basement of the Control Building. 

RMUs for the I&C systems are located in the areas of the equipment being actuated, or 
instruments being read. 

4.5.4  Automatic and Manual Control 

4.5.4.1  Automatic Actuation 

The DCIS uses diverse and separate sets of instrumentation and transmitters for each of the 
following primary systems: 

• RPS (RTIF) 

• ATWS/SLC 

• SSLC/ESF 
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• N-DCIS (DPS/PIP/BOP) 

As noted earlier, the PRA simplified model excludes specific components, and sensors, but 
includes the dependencies associated with these systems.   

The following automatic signals are processed through the I&C system: 

Isolation Condenser System (ICS) 

The B32-F005A/B/C/D and B32-F006A/B/C/D open automatically by the following signals:  

• High reactor pressure sensed by pressure transmitters (if the high pressure remains for 
more than 10 seconds). 

OR 

• Reactor water level 2 sensed by level transmitters. 

OR 

• MSIV closure, that is, closure of Main Steam Lines (MSL), sensed by two or more 
position limit switches indicating <92% open, in separate MSLs, with reactor Mode 
Switch in “RUN”. 

The valves (B32-F104A/B/C/D), provide cross connection of the IC and PCC pools, to allow 72 
hours of cooling by the ICS and PCCS heat exchangers, open automatically on the following 
signals: 

• Low level in the pool A sensed by level transmitters (valves B32-F104A/D) 

OR 

• Low level in the pool B sensed by level transmitters (valve B32-F104B/C) 

These signals are processed through the SSLC/ESF and DPS subsystems. 

Automatic Depressurization System (ADS) 

The DPVs and SRVs are actuated by the following signal: 

• Reactor water level 1 as sensed by water level transmitters. 

This signal is processed through the SSLC/ESF and DPS subsystems.  For the SRVs, manual 
actuation through SSLC/ESF and DPS is modeled.  The same operator error is used under both 
SSLC/ESF and DPS since the operator diagnosis and actions are highly dependent. 

Gravity Driven Cooling System (GDCS) 

The GDCS is actuated by the following signal: 

• Reactor water level 1 as sensed by water level transmitters.   

This signal is processed through the SSLC/ESF and DPS subsystems. 

High Pressure Nitrogen Supply System (HPNSS) 

The safety-related nitrogen bottles are aligned by the following signal: 

• Low pressure of nitrogen sensed by pressure transmitters. 
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This signal is processed through the SSLC/ECCS subsystem. 

Main Steam Isolation Valve (MSIV) 

The MSIV are closed by the following signals: 

• Reactor water level 2 sensed by level transmitters. 

This signal is processed through the SSLC/RTIF RPS subsystem. 

Leak Detection and Isolation System (LD&IS) 

The LD&IS is employed to isolate either the entire containment or a single system according to 
the signal received.   

ICS isolation in case of LOCA outside containment.  In this case, the line break is isolated by the 
following signals: 

• High differential pressure between steam supply line and condensate return line of the 
corresponding loop sensed by pressure differential transmitters. 

OR 

• High radiation in the corresponding pool exhaust sensed by radiation monitors. 

RWCU isolation in case of LOCA outside containment.  In this case, the line break is isolated by 
the following signals: 

• Reactor water level 2 sensed by level transmitters. 

OR 

• High flow in the corresponding RWCU train sensed by flow transmitters. 

OR 

• High temperature in the steam tunnel sensed by temperature transmitters. 

These signals are processed through the SSLC/ESF, and N-DCIS subsystems. 

Standby Liquid Control System (SLCS) 

The SLCS is actuated by the following signals: 

• High reactor pressure sensed by RPV pressure transmitters 

  OR 

• Reactor water level 2 sensed by level transmitters 

  AND 

• ATWS Permissive signal sensed by SRNM flux detectors 

These signals are processed through the ATWS/SLC subsystem. 

ADS Inhibit  

The ADS Inhibit that precludes DPV opening is actuated by the following signals: 

• High reactor pressure sensed by pressure transmitters 
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OR 

• Reactor water level 2 sensed by level transmitters 

  AND 

• ATWS Permissive signal sensed by APRM flux detectors 

These signals are processed through the ATWS/SLC subsystem.  It has been assumed that this 
signal would inhibit ADS both in SSLC/ESF and DPS subsystems. 

Feedwater Runback (FWRB) 

The FWRB is actuated by the following signals: 

• High reactor pressure sensed pressure transmitters 

AND 

• ATWS Permissive signal sensed by the SRNM flux detectors. 

These signals are processed through the ATWS /SLC and DPS subsystems. 

Control Rod Drive System (CRDS) 

The CRDS is initiated in its injection mode by the following signal: 

• Reactor water level 2 sensed by level transmitters. 

This signal is generated in Safety-related sensor channels and processed through the N-DCIS 
subsystem. 

Fuel and Auxiliary Pools Cooling System (FAPCS)  

The FAPCS is initiated in its suppression pool cooling mode by the following signal: 

• High temperature in the suppression pool sensed by temperature transmitters. 

This signal is processed through the N-DCIS subsystem. 

Standby On-Site AC Power Supply  

The DGs are started by the following signal: 

• Low voltage in bus A3 sensed by the undervoltage relay. 

• Low voltage in bus B3 sensed by the undervoltage relay. 

The startup of any one of the diesel generators leads to the automatic startup of the 
corresponding pumps of systems Reactor Component Cooling Water System and Plant Service 
Water System that provide cooling to their respective diesel generators.   

4.5.4.2  Manual Actuation 

Manual signals from the control room are processed through the I&C system.  However, the 
PRA only considers a limited set of the operator actions involving system actuation or isolations 
(e.g. manual depressurization, SLC actuation etc.).  In all these cases, the signal is propagated 
using most of the same hardware that the automatic signals use.  This hardware dependency is 
accounted for in the model.  A complete list of the operator actions can be found in Section 6.  
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4.5.4.3  Safety Actuation 

The system provides safety actuation (initiation, isolation, or trip) in support of other systems. 

4.5.5  System Interfaces 

The I&C system dependencies and transfers are included in the dependency matrix given in 
Table 4.5-2a, and Tables 4.5-2b1-through 4.5-2b4.   

4.5.6  System Testing 

The continuous self-diagnostics of Q-DCIS and N-DCIS automatically detect most data 
transmission errors and hardware failures at the component level.  A comprehensive, off-line, 
network performance test confirms that the data transmission capability is as intended.  The test 
provides confidence that data error rates are within specified limits, signal quality is within 
specifications, and the network is capable of handling the required throughput. 

In general, I&C equipment testing includes the following: 

• Preoperational, startup and refueling/outage inspection testing; and 

• In-service and operational surveillance testing. 

In-service testing is performed periodically to verify operability of a system during normal plant 
operation and to ensure that each tested channel can perform its intended design function. The 
surveillance tests include: (a) instrument channel checks, (b) functional tests, (c) verification of 
proper sensor and channel calibration,(d) verification of applicable functions in the division of 
trip logic and division of actuators, and (e) response time tests. 

The surveillance requirements, for the different safety-related systems, can be found in DCD 
Chapter 16.  A brief overview of the test is included below: 

• Sensor Channel (Instrument Channel) Check - This check is a visual comparison, on 
the MCR main control console, of the parameter indicated in one sensor channel to a 
similar parameter in a different sensor channel.  Since redundant sets of sensors measure 
the same process, the indications should be reasonably close.   

• Divisional Functional Test - The test is performed by replacing the process signal with a 
test signal generated by the Surveillance Test Controller located within each divisional 
Test cabinet.  The test signal, which can simulate the full range of an analog or digital 
process signal, is injected at the RMU input of Q-DCIS or N-DCIS to test the DTMs.  
The as-found trip setpoints are confirmed to be within their allowable values.  However, 
VLU logic is not tested, since inputs from multiple divisions would be required.  Keylock 
switches allow the load driver/discrete output checks to be done online (one at a time) 
without causing valve operation, opening the firing circuit with the keylock switch allows 
the continuity monitor to be tested, and allows online surveillance and maintenance 
activities to be done, with the assurance that a valve is not opened inadvertently.  This 
test supplements the continuous self-diagnostic checks within each controller. 

• Comprehensive Functional Test - This test, which is performed during an outage, 
verifies overall system function, computer component function, software and hardware 
interactions, response times, and error handling in four divisions.  Successful completion 
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of these tests establishes operability of sensor channels (instrument channels), logic 
channels (trip logic), and output channels (trip actuators).  This end-to-end test injects test 
signals simultaneously in the four divisions at the RMU inputs and thus checks the voting 
logic units (VLU).   

• Sensor Channel Calibration - A sensor channel calibration or channel calibration is a 
complete check of the channel from the sensor output through any intervening devices 
and to the trip output (for example, RMU or other signal conditioner, multiplexing 
network, DTM).  This test verifies that a channel responds to the measured parameter 
within the necessary range and accuracy.  This calibration is performed during outages.   

4.5.7  System Maintenance 

No regular maintenance is required for Q-DCIS or N-DCIS logic components.  Continuous self-
diagnostics in each component monitor the state of the system and each module.  Fault 
conditions that result in detected failures are alarmed in the MCR and are traceable to the lowest 
replaceable module. 

To SSLC components, maintenance is performed on-line by using the SSLC bypass provisions to 
remove components from service in one division at a time.  A division-of-sensors bypass permits 
a DTM to be serviced, while a train bypass permits a VLU to be serviced.  Sufficient channel 
redundancy is always maintained while the system is in bypass. 

Therefore, no maintenance unavailability is considered. 

4.5.8  Common Cause Failures 

The common cause failures have been grouped in Tables 4.5-4a through 4.5-4d. 

4.5.9  Fault Tree Analysis 

In relation to the functions that the I&C has to carry out, various fault trees have been developed 
that allow determining the system unavailability and identifying components that contribute 
significantly to system unavailability. 

The fault trees for these systems were built using a bounding approach.  Specifically, subsystems 
C63 and C62 were built assuming a particular basic design.  This is perceived to bound all of the 
candidate vendor designs.  The design of this system is shown in Figures 4.5-1 and 4.5-2.  In 
addition, the following DCD Chapter 7 functional block diagrams are used as guidance in the 
model development:  Figure 7.2-1 (RPS/MSIV), Figure 7.3-4 (SSLC/ESF), Figure 7.8-2 
(ARI/FMCRD), and Figure 7.8-3 (ATWS/SLC).  These fault trees are documented below in 
Figures 4.5-3 a through Figure 4.5-3d. 

4.5.9.1  Top Event Definitions 

The top events list defined for the system is given in Tables 4.5-6a through 4.5-6d. 

4.5.9.2  Fault Tree Description 

The Q-DCIS and N-DCIS system fault trees were built assuming a standardized approach to the 
configuration of the RMUs and logic cabinets.  In all cases, the instrumentation used to acquire 
field values has not been included in this model, since these only add complexity, slow 
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quantification, but are not significant contributors to risk.  The risk contribution of these 
components is addressed in Section 22.  This assures that a consistent approach is taken.  
Additionally, if a component in the field receives multiple signal (ex: actuation of multiple 
squibs in squib valves), multiple signals are provided. 

The ATWS, RPS and DPS fault trees were built using the standard approach. 

4.5.9.3  Human Actions 

No human actions are contained in the I&C model.  The operator actions associated with manual 
actuation of a particular component are modeled in the specific system.  A listing of control 
room alarms and displays can be found in Table 4.5-1.  However, it should be noted that both 
safety-related, and nonsafety-related video display units are available for the operators to 
monitor plant and equipment conditions.   

Table 4.5-5 shows high level operator actions such as manual depressurization, and alignment of 
low pressure injection. 
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4.5.9.4  Special Events 

The following special events are defined and used in the fault tree: 

BE Description Probability Basis 

C63-CCFSOFTWARE 
Common cause failure of the 
software on the Logic 
computers 

1E-04 
This is a screening value, but it 
represents the best expected 
value. 

C63-
CCFSOFTWARE_S 

Common cause failure of 
software, for spurious 1E-04 

This is a screening value, but it 
represents the best expected 
value. 

1C63-UNDEVSPUR# Undeveloped spurious 
hardware failure 1E-03 

Represents unmodeled 
hardware that could lead to a 
spurious actuation of an 
undesirable signal. 

1C62-UNDEVSPUR# Undeveloped spurious 
hardware failure 1E-03 

Represents unmodeled 
hardware that could lead to a 
spurious actuation of an 
undesirable signal. 

C72-CCFSOFTWARE COMMON CAUSE FAILURE 
OF DPS PROCESSORS 1.0E-4 

This is a screening value, but it 
represents the best expected 
value. 

C74-
CCFATSOFTWARE 

COMMON CAUSE FAILURE 
OF ATWS/SLC LOGIC 
PROCESSORS 

1.0E-4 
This is a screening value, but it 
represents the best expected 
value. 

C12-MOT-FS-
CFFMCRD 

COMMON CAUSE FAILURE 
OF FMCRD MOTORS TO 
START 

1.0E-6 
This is a screening value, but it 
represents failure of 2/3 of 
FMCRD motors to start 

C12-MOT-FR-
CFFMCRD 

COMMON CAUSE FAILURE 
OF FMCRD MOTORS TO 
RUN 

1.0E-6 

This is a screening value, but it 
represents failure of 2/3 of 
FMCRD motors to fully insert 
the rods. 

C72-LDD-CF-LOADS COMMON CAUSE FAILURE 
OF DPS LOAD DRIVERS 1.86E-6 

Only for initiation signals for 
SRV/DPV, GDCS, ICS, SLC, 
FDW Run-Back 
23A6100 ABWR  

C71-LDD-CF-MSIVALL COMMON CAUSE FAILURE 
OF MSIV LOAD DRIVERS 1.86E-6 23A6100 ABWR  

C71-LDD-CF-2OF4G CCF LOAD DRIVER (2 or 
more of 4 GROUPS) 1.86E-6 23A6100 ABWR  

C12-ROD-CF-SCRAM CCF OF CONTROL RODS 
TO INSERT 2.50E-07 CCF for CRD rod binding 

NUREG-5500 

C12-AOV-CF-
SCRV126 

CCF TO OPEN OF AIR 
OPERATED SCRAM VALVE 
AOV-126 

6.9E-9 CCF for Air Operated Valves 
NUREG-5500 

1 - Note – "#" indicates a sequence number associated with the spurious signal.  There are many of these events (i.e.  
C63-UNDEVSPUR61, C62-UNDEVSPUR58). 
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4.5.10  Results of Fault Tree Analysis 

The fault tree results provide quantitative values of system unavailability and of the importance 
of specific components to that total. 

The quantification of core damage sequences implicitly includes the contribution of basic event 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The basic events for each I&C system are included in Tables 4.5-7a through 4.5-7d.  In addition, 
the results for each system tops are shown in Tables 4.5-8a through 4.5-8d. 

The importance measurements obtained from core damage frequency equations, allow 
identification of the most relevant basic events and system component failures in an integrated 
context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.5.11  PRA Insights 

There is only one key insight associated with the I&C system: 

(1) The I&C system is comprised of redundant, robust hardware.  From a design perspective, 
it is very reliable.  Q-DCIS and N-DCIS are, at their heart, computer based systems, 
running high quality software.  As such, the only weakness of the system is uncertainty in 
failure modes of the software. 

The integrated model results can be found in Section 7.  The results are used to derive insights 
for the risk contribution of the integrated modeled systems and event trees.  A detailed evaluation 
of the results, including sensitivities, system importances, and uncertainties can be found in 
Section 11. 
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Table 4.5-1  

I& C System - Control Room Instrumentation and Alarms 

Controls 
The data transmission and processing functions require no operator intervention are provided 

Displays 
Division I of sensors in bypass 
Division II of sensors in bypass 
Division III of sensors in bypass 
Division IV of sensors in bypass 
ESF loop 1 in bypass 
ESF loop 2 in bypass 
ESF loop 3 in bypass 
ESF loop 4 in bypass 
SSLC Division I controller inoperative (DTM, VLU or SLU) 
SSLC Division II controller inoperative (DTM, VLU or SLU) 
SSLC Division III controller inoperative (DTM, VLU or SLU) 
SSLC Division IV controller inoperative (DTM, VLU or SLU) 
NIM, CIM or BTM Division I inoperative 
NIM, CIM or BTM Division II inoperative 
NIM, CIM or BTM Division III inoperative 
NIM, CIM or BTM Division IV inoperative 
Q-DCIS Division I diagnostic displays 
Q-DCIS Division II diagnostic displays 
Q-DCIS Division III diagnostic displays 
Q-DCIS Division IV diagnostic displays 
N-DCIS diagnostic displays 

Alarms 
SSLC/ESF in bypass 
SSLC/ESF system trouble 
Q-DCIS Division I trouble 
Q-DCIS Division II trouble 
Q-DCIS Division III trouble 
Q-DCIS Division IV trouble 
N-DCIS alarms 
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Table 4.5-2a  

I&C System - System Dependencies  

COMPONENT R13 
(Safety-related) 

R13 
(Nonsafety-related) 

Q-DCIS Division I DIV 1  

Q-DCIS Division II DIV 2  

Q-DCIS Division III DIV 3  

Q-DCIS Division IV DIV 4  

ATWS/SLC Division I DIV 1  

ATWS/SLC Division II DIV 2  

ATWS/SLC Division III DIV 3  

ATWS/SLC Division IV DIV 4  

DPS triple redundant controller  Train A, B, C 

N-DCIS dual or triple redundant 
controllers  Train A, B, C 
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Table 4.5-2b1  

I&C System - Transfers 

The following transfers are used in the C62 fault tree: 
Transfer Description 

R13-11-CB* Loss of Power from R13-11-CB 
R13-12-CB* Loss of Power from R13-12-CB 
R13-NSR-CBA Loss of Power from R13-NSR-CBA 
R13-NSR-CBB Loss of Power from R13-NSR-CBB 
R13-NSR-CPA Loss of Power from R13-NSR-CPA 
R13-NSR-CPB Loss of Power from R13-NSR-CPB 
R13-NSR-RBA Loss of Power from R13-NSR-RBA 
R13-NSR-RBB Loss of Power from R13-NSR-RBB 
R13-NSR-TBA Loss of Power from R13-NSR-TBA 
R13-NSR-TBB Loss of Power from R13-NSR-TBB 
Note:  *See Section 22.4.5
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Table 4.5-2b2  

I&C System - Transfers 

The following transfers are used in the C63 fault tree: 
Transfer Description 

R13-11-CB Loss of Power from R13-11-CB 
R13-11-RB Loss of Power from R13-11-RB 
R13-12-CB Loss of Power from R13-12-CB 
R13-12-RB Loss of Power from R13-12-RB 
R13-21-CB Loss of Power from R13-21-CB 
R13-21-RB Loss of Power from R13-21-RB 
R13-22-CB Loss of Power from R13-22-CB 
R13-22-RB Loss of Power from R13-22-RB 
R13-31-CB Loss of Power from R13-31-CB 
R13-31-RB Loss of Power from R13-31-RB 
R13-32-CB Loss of Power from R13-32-CB 
R13-32-RB Loss of Power from R13-32-RB 
R13-41-CB Loss of Power from R13-41-CB 
R13-41-RB Loss of Power from R13-41-RB 
R13-42-CB Loss of Power from R13-42-CB 
R13-42-RB Loss of Power from R13-42-RB 
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Table 4.5-2b3  

I&C System - Transfers 

The following transfers are used in the C71 fault tree: 
Transfer Description 

C12-C71-FMCRD FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 

C63-C71-D1DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS 
DIV I DTM 

C63-C71-D1DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS 
DIV I DTM 

C63-C71-D1DTM-LV FAILURE TO GENERATE RPV LOW LEVEL SIGNAL FOR RPS DIV I DTM 

C63-C71-D1DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS 
DIV I DTM 

C63-C71-D2DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS 
DIV II DTM 

C63-C71-D2DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS 
DIV II DTM 

C63-C71-D2DTM-LV FAILURE TO GENERATE RPV LOW LEVEL SIGNAL FOR RPS DIV II DTM 

C63-C71-D2DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS 
DIV II DTM 

C63-C71-D3DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS 
DIV III DTM 

C63-C71-D3DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS 
DIV III DTM 

C63-C71-D3DTM-LV FAILURE TO GENERATE RPV LOW LEVEL SIGNAL FOR RPS DIV III DTM 

C63-C71-D3DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS 
DIV III DTM 

C63-C71-D4DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS 
DIV IV DTM 

C63-C71-D4DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS 
DIV IV DTM 

C63-C71-D4DTM-LV FAILURE TO GENERATE RPV LOW LEVEL SIGNAL FOR RPS DIV IV DTM 

C63-C71-D4DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS 
DIV IV DTM 

C72-C71-ARI ARI VALVE FAIL TO OPEN OR DPS FAILS TO GENERATE ACTUATION 
SIGNAL 

R13-11-RB-ST FAILURE OF DIV I 120V AC UPS 
R13-21-RB-ST FAILURE OF DIV II 120V AC UPS 
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Table 4.5-2b4  

I&C System - Transfers 

The following transfers are used in the C72 fault tree: 
Transfer Description 

B21-SRV-OPERATOR OPERATOR FAILURES TO DEPRESSURIZE 
C62-C72-ARIDPSD1LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV I (L2) 
C62-C72-ARIDPSD1LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV I (L2) 
C62-C72-ARIDPSD1LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV I (L2) 
C62-C72-ARIDPSD1LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV I (L2) 
C62-C72-ARIDPSD1PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV I
C62-C72-ARIDPSD1PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV I
C62-C72-ARIDPSD1PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV I
C62-C72-ARIDPSD1PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV I
C62-C72-ARIDPSD2LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV II 
C62-C72-ARIDPSD2LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV II 
C62-C72-ARIDPSD2LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV II 
C62-C72-ARIDPSD2LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV II 

C62-C72-ARIDPSD2PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV 
II 

C62-C72-ARIDPSD2PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV 
II 

C62-C72-ARIDPSD2PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV 
II 

C62-C72-ARIDPSD2PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV 
II 

C62-C72-ARIDPSD3LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV III 
C62-C72-ARIDPSD3LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV III 
C62-C72-ARIDPSD3LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV III 
C62-C72-ARIDPSD3LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV III 

C62-C72-ARIDPSD3PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV 
III 

C62-C72-ARIDPSD3PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV 
III 

C62-C72-ARIDPSD3PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV 
III 

C62-C72-ARIDPSD3PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV 
III 

C62-C72-F001-DIV1 Failure of ICS isolation for F001 Div 1 
C62-C72-F001-DIV2 Failure of ICS isolation for F001 Div 3 
C62-C72-F002-DIV1 Failure of ICS isolation for F002 Div I 
C62-C72-F002-DIV2 Failure of ICS isolation for F002 Div II 
C62-C72-F003-DIV1 Failure of ICS isolation for F003 Div I 
C62-C72-F003-DIV2 Failure of ICS isolation for F003 Div II 
C62-C72-F003A-DIV1 DIV I RWCU/SDC F003A ISOLATION SIGNAL FAILS 
C62-C72-F003A-DIV2 DIV II RWCU/SDC F003A ISOLATION SIGNAL FAILS 
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Table 4.5-2b4  

I&C System - Transfers 

The following transfers are used in the C72 fault tree: 
Transfer Description 

C62-C72-F003B-DIV1 DIV I RWCU/SDC F003B ISOLATION SIGNAL FAILS 
C62-C72-F003B-DIV2 DIV II RWCU/SDC F003B ISOLATION SIGNAL FAILS 
C62-C72-F004-DIV1 Failure of ICS isolation for F004 Div I 
C62-C72-F004-DIV2 Failure of ICS isolation for F004 Div II 
C62-C72-F008A-DIV1 DIV I RWCU/SDC F008A ISOLATION SIGNAL FAILS 
C62-C72-F008A-DIV2 DIV II RWCU/SDC F008A ISOLATION SIGNAL FAILS 
C62-C72-F008B-DIV1 DIV I RWCU/SDC F008B ISOLATION SIGNAL FAILS 
C62-C72-F008B-DIV2 DIV II RWCU/SDC F008B ISOLATION SIGNAL FAILS 
C62-C72-ICSPOOL1 FAILURE OF LOW LEVEL SIGNAL FOR ICS POOL 1 
C62-C72-ICSPOOL2 FAILURE OF LOW LEVEL SIGNAL FOR ICS POOL 2 
C62-C72-L1D1LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV I 
C62-C72-L1D1LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV I 
C62-C72-L1D1LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV I 
C62-C72-L1D1LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV I 
C62-C72-L1D2LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV II 
C62-C72-L1D2LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV II 
C62-C72-L1D2LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV II 
C62-C72-L1D2LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV II 
C62-C72-L1D3LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV III 
C62-C72-L1D3LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV III 
C62-C72-L1D3LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV III 
C62-C72-L1D3LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV III 
C63-C72-VB1 FAILURE OF VACUUM BREAKER VB 1 POSITION INDICATION 
C63-C72-VB2 FAILURE OF VACUUM BREAKER VB 2 POSITION INDICATION 
C63-C72-VB3 FAILURE OF VACUUM BREAKER VB 3 POSITION INDICATION 
C63-C74-D1ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

C63-C74-D1ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV I 
LOGIC 

C63-C74-D1ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

C63-C74-D1ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV I 
LOGIC 

C63-C74-D1ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

C63-C74-D1ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV I 
LOGIC 

C63-C74-D1ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

C63-C74-D1ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV I 
LOGIC 

C63-C74-D2ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

C63-C74-D2ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV II 
LOGIC 

C63-C74-D2ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV II LOGIC (L2) 
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Table 4.5-2b4  

I&C System - Transfers 

The following transfers are used in the C72 fault tree: 
Transfer Description 

C63-C74-D2ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV II 
LOGIC 

C63-C74-D2ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

C63-C74-D2ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV II 
LOGIC 

C63-C74-D2ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

C63-C74-D2ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV II 
LOGIC 

C63-C74-D3ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

C63-C74-D3ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV III 
LOGIC 

C63-C74-D3ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

C63-C74-D3ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV III 
LOGIC 

C63-C74-D3ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

C63-C74-D3ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV III 
LOGIC 

C63-C74-D3ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

C63-C74-D3ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV III 
LOGIC 

C63-C74-D4ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

C63-C74-D4ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV 
LOGIC 

C63-C74-D4ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

C63-C74-D4ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV 
LOGIC 

C63-C74-D4ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

C63-C74-D4ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV 
LOGIC 

C63-C74-D4ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

C63-C74-D4ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV 
LOGIC 

C71-D1APRM DIV I APRM FAILS TO GENERATE TRIP SIGNAL 
C71-D2APRM DIV II APRM FAILS TO GENERATE TRIP SIGNAL 
C71-D3APRM DIV III APRM FAILS TO GENERATE TRIP SIGNAL 
C71-D4APRM DIV IV APRM FAILS TO GENERATE TRIP SIGNAL 

C71-DTMPRD1TLU FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS TO RPS DIV I 
TLU 

C71-DTMPRD2TLU FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS TO RPS DIV II 
TLU 

C71-DTMPRD3TLU FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS TO RPS DIV III 
TLU 

C71-DTMPRD4TLU FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS TO RPS DIV IV 
TLU 
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Table 4.5-2b4  

I&C System - Transfers 

The following transfers are used in the C72 fault tree: 
Transfer Description 

R12-FMCRD1 LOSS OF POWER TO FMCRD ELECTRICAL GROUP 1 
R12-FMCRD2 LOSS OF POWER TO FMCRD ELECTRICAL GROUP 1 
R12-FMCRD3 LOSS OF POWER TO FMCRD ELECTRICAL GROUP 1 
R13-11-CB-ST DIV I 120 VAC CB UPS 
R13-21-CB-ST DIV II 120 VAC CB UPS 
R13-31-CB-ST DIV III 120 VAC CB UPS 
R13-41-CB-ST DIV IV 120 VAC CB UPS 
R13-NSR-CBA-ST POWER FAILURE TO DPS DIV I 
R13-NSR-CBB-ST POWER FAILURE TO DPS DIV II 
R13-NSR-CBC-ST POWERFAILURE TO DPS DIV III 
R13-NSR-RBA-ST FAILURE OF NON-SAFETY UPS RB LOAD GROUP A 
R13-NSR-RBB-ST FAILURE OF NON-SAFETY UPS RB LOAD GROUP B 
R13-NSR-RBC-ST FAILURE OF NON-SAFETY UPS RB LOAD GROUP C 

R13-NSR-TBA-ST POWER FAILURE OF NON SAFETY RELATED UPS TURBINE 
BUILDING GROUP A 

R13-NSR-TBB-ST POWER FAILURE OF NON SAFETY RELATED UPS TURBINE 
BUILDING GROUP B 

R13-NSR-TBC-ST POWER FAILURE OF NON SAFETY RELATED UPS TURBINE 
BUILDING GROUP C 
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Table 4.5-3  

I&C System - Component Tests and Maintenance 

(See Subsection 4.5.6 System Testing) 
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Table 4.5-4a  

I&C System – Common Cause Failures 
  

The following CCF basic events are used in the C62 fault tree: 
Basic Event Prob Description 

N/A - See Section 4.5.9.4 
 

 
 
 

 
Table 4.5-4b  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C63 fault tree: 
Basic Event Prob Description 

N/A - See Section 4.5.9.4 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C12-SOV-FE_1_2 1.111E-04 CCF of two components: C12-SOV-FE-F036 & C12-SOV-FE-F037 

C71-ACT-FC_1_2 2.963E-09 CCF of two components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D2APRM 

C71-ACT-FC_1_2_3 2.963E-10 CCF of three components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D2APRM & C71-ACT-FC-D3AP 

C71-ACT-FC_1_2_4 2.963E-10 CCF of three components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D2APRM & C71-ACT-FC-D4AP 

C71-ACT-FC_1_3 2.963E-09 CCF of two components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D3APRM 

C71-ACT-FC_1_3_4 2.963E-10 CCF of three components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D3APRM & C71-ACT-FC-D4AP 

C71-ACT-FC_1_4 2.963E-09 CCF of two components: C71-ACT-FC-D1APRM & C71-ACT-FC-
D4APRM 

C71-ACT-FC_2_3 2.963E-09 CCF of two components: C71-ACT-FC-D2APRM & C71-ACT-FC-
D3APRM 

C71-ACT-FC_2_3_4 2.963E-10 CCF of three components: C71-ACT-FC-D2APRM & C71-ACT-FC-
D3APRM & C71-ACT-FC-D4AP 

C71-ACT-FC_2_4 2.963E-09 CCF of two components: C71-ACT-FC-D2APRM & C71-ACT-FC-
D4APRM 

C71-ACT-FC_3_4 2.963E-09 CCF of two components: C71-ACT-FC-D3APRM & C71-ACT-FC-
D4APRM 

C71-ACT-FC_ALL 8.000E-09 CCF of all components in group 'C71-ACT-FC' 

C71-DTM-FC-R_1_2 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-
RPSDIV2 

C71-DTM-FC-
R_1_2_3 1.111E-06 CCF of three components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-

RPSDIV2 & C71-DTM-FC-RP 
C71-DTM-FC-
R_1_2_4 1.111E-06 CCF of three components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-

RPSDIV2 & C71-DTM-FC-RP 

C71-DTM-FC-R_1_3 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-
RPSDIV3 

C71-DTM-FC-
R_1_3_4 1.111E-06 CCF of three components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-

RPSDIV3 & C71-DTM-FC-RP 

C71-DTM-FC-R_1_4 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV1 & C71-DTM-FC-
RPSDIV4 

C71-DTM-FC-R_2_3 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV2 & C71-DTM-FC-
RPSDIV3 

C71-DTM-FC-
R_2_3_4 1.111E-06 CCF of three components: C71-DTM-FC-RPSDIV2 & C71-DTM-FC-

RPSDIV3 & C71-DTM-FC-RP 

C71-DTM-FC-R_2_4 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV2 & C71-DTM-FC-
RPSDIV4 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C71-DTM-FC-R_3_4 1.111E-05 CCF of two components: C71-DTM-FC-RPSDIV3 & C71-DTM-FC-
RPSDIV4 

C71-DTM-FC-R_ALL 3.000E-05 CCF of all components in group 'C71-DTM-FC-R' 

C71-OLU-FC-R_1_2 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
MSIVDIV2 

C71-OLU-FC-
R_1_2_3 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 
C71-OLU-FC-
R_1_2_4 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 
C71-OLU-FC-
R_1_2_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 
C71-OLU-FC-
R_1_2_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 
C71-OLU-FC-
R_1_2_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 
C71-OLU-FC-
R_1_2_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV2 & C71-OLU-FC- 

C71-OLU-FC-R_1_3 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
MSIVDIV3 

C71-OLU-FC-
R_1_3_4 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_1_3_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_1_3_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_1_3_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_1_3_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 

C71-OLU-FC-R_1_4 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
MSIVDIV4 

C71-OLU-FC-
R_1_4_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_1_4_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_1_4_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_1_4_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 

C71-OLU-FC-R_1_5 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
RPSDIV1 

C71-OLU-FC-
R_1_5_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_1_5_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C71-OLU-FC-
R_1_5_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 

C71-OLU-FC-R_1_6 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
RPSDIV2 

C71-OLU-FC-
R_1_6_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 
C71-OLU-FC-
R_1_6_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 

C71-OLU-FC-R_1_7 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_1_7_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-R 

C71-OLU-FC-R_1_8 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV1 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_2_3 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
MSIVDIV3 

C71-OLU-FC-
R_2_3_4 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_2_3_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_2_3_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_2_3_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 
C71-OLU-FC-
R_2_3_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV3 & C71-OLU-FC- 

C71-OLU-FC-R_2_4 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
MSIVDIV4 

C71-OLU-FC-
R_2_4_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_2_4_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_2_4_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_2_4_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 

C71-OLU-FC-R_2_5 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
RPSDIV1 

C71-OLU-FC-
R_2_5_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_2_5_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_2_5_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C71-OLU-FC-R_2_6 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
RPSDIV2 

C71-OLU-FC-
R_2_6_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 
C71-OLU-FC-
R_2_6_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 

C71-OLU-FC-R_2_7 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_2_7_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-R 

C71-OLU-FC-R_2_8 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV2 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_3_4 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-
MSIVDIV4 

C71-OLU-FC-
R_3_4_5 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_3_4_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_3_4_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 
C71-OLU-FC-
R_3_4_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

MSIVDIV4 & C71-OLU-FC- 

C71-OLU-FC-R_3_5 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-
RPSDIV1 

C71-OLU-FC-
R_3_5_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_3_5_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_3_5_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 

C71-OLU-FC-R_3_6 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-
RPSDIV2 

C71-OLU-FC-
R_3_6_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 
C71-OLU-FC-
R_3_6_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 

C71-OLU-FC-R_3_7 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_3_7_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-R 

C71-OLU-FC-R_3_8 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV3 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_4_5 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-
RPSDIV1 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C71-OLU-FC-
R_4_5_6 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_4_5_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 
C71-OLU-FC-
R_4_5_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV1 & C71-OLU-FC-R 

C71-OLU-FC-R_4_6 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-
RPSDIV2 

C71-OLU-FC-
R_4_6_7 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 
C71-OLU-FC-
R_4_6_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-R 

C71-OLU-FC-R_4_7 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_4_7_8 1.270E-07 CCF of three components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-R 

C71-OLU-FC-R_4_8 3.810E-06 CCF of two components: C71-OLU-FC-MSIVDIV4 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_5_6 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-
RPSDIV2 

C71-OLU-FC-
R_5_6_7 1.270E-07 CCF of three components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-RP 
C71-OLU-FC-
R_5_6_8 1.270E-07 CCF of three components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-

RPSDIV2 & C71-OLU-FC-RP 

C71-OLU-FC-R_5_7 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_5_7_8 1.270E-07 CCF of three components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-RP 

C71-OLU-FC-R_5_8 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV1 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_6_7 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV2 & C71-OLU-FC-
RPSDIV3 

C71-OLU-FC-
R_6_7_8 1.270E-07 CCF of three components: C71-OLU-FC-RPSDIV2 & C71-OLU-FC-

RPSDIV3 & C71-OLU-FC-RP 

C71-OLU-FC-R_6_8 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV2 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_7_8 3.810E-06 CCF of two components: C71-OLU-FC-RPSDIV3 & C71-OLU-FC-
RPSDIV4 

C71-OLU-FC-R_ALL 2.400E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-SLU-FC-N_1_2 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV2 

C71-SLU-FC-
N_1_2_3 1.667E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-

NMSDIV2 & C71-SLU-FC-NM 
C71-SLU-FC-
N_1_2_4 1.667E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-

NMSDIV2 & C71-SLU-FC-NM 
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Table 4.5-4c  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C71 fault tree: 
Basic Event Prob Description 

C71-SLU-FC-N_1_3 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV3 

C71-SLU-FC-
N_1_3_4 1.667E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-

NMSDIV3 & C71-SLU-FC-NM 

C71-SLU-FC-N_1_4 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_2_3 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV2 & C71-SLU-FC-
NMSDIV3 

C71-SLU-FC-
N_2_3_4 1.667E-06 CCF of three components: C71-SLU-FC-NMSDIV2 & C71-SLU-FC-

NMSDIV3 & C71-SLU-FC-NM 

C71-SLU-FC-N_2_4 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV2 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_3_4 1.667E-05 CCF of two components: C71-SLU-FC-NMSDIV3 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_ALL 4.500E-05 CCF of all components in group 'C71-SLU-FC-N' 

C71-SLU-FC-R_1_2 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-
RPSDIV2 

C71-SLU-FC-
R_1_2_3 1.667E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-

RPSDIV2 & C71-SLU-FC-RP 
C71-SLU-FC-
R_1_2_4 1.667E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-

RPSDIV2 & C71-SLU-FC-RP 

C71-SLU-FC-R_1_3 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-
RPSDIV3 

C71-SLU-FC-
R_1_3_4 1.667E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-

RPSDIV3 & C71-SLU-FC-RP 

C71-SLU-FC-R_1_4 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV1 & C71-SLU-FC-
RPSDIV4 

C71-SLU-FC-R_2_3 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV2 & C71-SLU-FC-
RPSDIV3 

C71-SLU-FC-
R_2_3_4 1.667E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-SLU-FC-

RPSDIV3 & C71-SLU-FC-RP 

C71-SLU-FC-R_2_4 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV2 & C71-SLU-FC-
RPSDIV4 

C71-SLU-FC-R_3_4 1.667E-05 CCF of two components: C71-SLU-FC-RPSDIV3 & C71-SLU-FC-
RPSDIV4 

C71-SLU-FC-R_ALL 4.500E-05 CCF of all components in group 'C71-SLU-FC-R' 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C12-INV-FC-X_1_2 1.00E-04 CCF of two components: C12-INV-FC-G1X205 & C12-INV-FC-
G2X205 

C12-INV-FC-X_1_2_3 2.00E-04 CCF of three components: C12-INV-FC-G1X205 & C12-INV-FC-
G2X205 & C12-INV-FC-G3X2 

C12-INV-FC-X_1_3 1.00E-04 CCF of two components: C12-INV-FC-G1X205 & C12-INV-FC-
G3X205 

C12-INV-FC-X_2_3 1.00E-04 CCF of two components: C12-INV-FC-G2X205 & C12-INV-FC-
G3X205 

C12-SOV-FE-ARI_1_2 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-F039

C12-SOV-FE-ARI_1_2_3 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F039 & C12-SOV-FE-F042 

C12-SOV-FE-ARI_1_2_4 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F039 & C12-SOV-FE-F043A 

C12-SOV-FE-ARI_1_2_5 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F039 & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_1_2_6 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F039 & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_1_2_7 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F039 & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_1_3 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-F042

C12-SOV-FE-ARI_1_3_4 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F042 & C12-SOV-FE-F043A 

C12-SOV-FE-ARI_1_3_5 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F042 & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_1_3_6 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F042 & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_1_3_7 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F042 & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_1_4 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-
F043A 

C12-SOV-FE-ARI_1_4_5 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F043A & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_1_4_6 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F043A & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_1_4_7 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F043A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_1_5 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-
F043B 

C12-SOV-FE-ARI_1_5_6 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F043B & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_1_5_7 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F043B & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_1_6 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-
F044A 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C12-SOV-FE-ARI_1_6_7 3.70E-07 CCF of three components: C12-SOV-FE-F038 & C12-SOV-FE-
F044A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_1_7 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_2_3 9.26E-06 CCF of two components: C12-SOV-FE-F039 & C12-SOV-FE-F042

C12-SOV-FE-ARI_2_3_4 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F042 & C12-SOV-FE-F043A 

C12-SOV-FE-ARI_2_3_5 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F042 & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_2_3_6 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F042 & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_2_3_7 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F042 & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_2_4 9.26E-06 CCF of two components: C12-SOV-FE-F039 & C12-SOV-FE-
F043A 

C12-SOV-FE-ARI_2_4_5 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F043A & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_2_4_6 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F043A & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_2_4_7 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F043A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_2_5 9.26E-06 CCF of two components: C12-SOV-FE-F039 & C12-SOV-FE-
F043B 

C12-SOV-FE-ARI_2_5_6 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F043B & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_2_5_7 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F043B & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_2_6 9.26E-06 CCF of two components: C12-SOV-FE-F039 & C12-SOV-FE-
F044A 

C12-SOV-FE-ARI_2_6_7 3.70E-07 CCF of three components: C12-SOV-FE-F039 & C12-SOV-FE-
F044A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_2_7 9.26E-06 CCF of two components: C12-SOV-FE-F039 & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_3_4 9.26E-06 CCF of two components: C12-SOV-FE-F042 & C12-SOV-FE-
F043A 

C12-SOV-FE-ARI_3_4_5 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F043A & C12-SOV-FE-F043B 

C12-SOV-FE-ARI_3_4_6 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F043A & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_3_4_7 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F043A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_3_5 9.26E-06 CCF of two components: C12-SOV-FE-F042 & C12-SOV-FE-
F043B 

C12-SOV-FE-ARI_3_5_6 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F043B & C12-SOV-FE-F044A 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C12-SOV-FE-ARI_3_5_7 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F043B & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_3_6 9.26E-06 CCF of two components: C12-SOV-FE-F042 & C12-SOV-FE-
F044A 

C12-SOV-FE-ARI_3_6_7 3.70E-07 CCF of three components: C12-SOV-FE-F042 & C12-SOV-FE-
F044A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_3_7 9.26E-06 CCF of two components: C12-SOV-FE-F042 & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_4_5 9.26E-06 CCF of two components: C12-SOV-FE-F043A & C12-SOV-FE-
F043B 

C12-SOV-FE-ARI_4_5_6 3.70E-07 CCF of three components: C12-SOV-FE-F043A & C12-SOV-FE-
F043B & C12-SOV-FE-F044A 

C12-SOV-FE-ARI_4_5_7 3.70E-07 CCF of three components: C12-SOV-FE-F043A & C12-SOV-FE-
F043B & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_4_6 9.26E-06 CCF of two components: C12-SOV-FE-F043A & C12-SOV-FE-
F044A 

C12-SOV-FE-ARI_4_6_7 3.70E-07 CCF of three components: C12-SOV-FE-F043A & C12-SOV-FE-
F044A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_4_7 9.26E-06 CCF of two components: C12-SOV-FE-F043A & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_5_6 9.26E-06 CCF of two components: C12-SOV-FE-F043B & C12-SOV-FE-
F044A 

C12-SOV-FE-ARI_5_6_7 3.70E-07 CCF of three components: C12-SOV-FE-F043B & C12-SOV-FE-
F044A & C12-SOV-FE-F044B 

C12-SOV-FE-ARI_5_7 9.26E-06 CCF of two components: C12-SOV-FE-F043B & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_6_7 9.26E-06 CCF of two components: C12-SOV-FE-F044A & C12-SOV-FE-
F044B 

C12-SOV-FE-ARI_ALL 5.00E-05 CCF of all components in group 'C12-SOV-FE-ARI' 

C71-ACT-FC-S_1_2 5.33E-07 CCF of two components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D2SRNM 

C71-ACT-FC-S_1_2_3 5.33E-08 CCF of three components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D2SRNM & C71-ACT-FC-D3SR 

C71-ACT-FC-S_1_2_4 5.33E-08 CCF of three components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D2SRNM & C71-ACT-FC-D4SR 

C71-ACT-FC-S_1_3 5.33E-07 CCF of two components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D3SRNM 

C71-ACT-FC-S_1_3_4 5.33E-08 CCF of three components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D3SRNM & C71-ACT-FC-D4SR 

C71-ACT-FC-S_1_4 5.33E-07 CCF of two components: C71-ACT-FC-D1SRNM & C71-ACT-FC-
D4SRNM 

C71-ACT-FC-S_2_3 5.33E-07 CCF of two components: C71-ACT-FC-D2SRNM & C71-ACT-FC-
D3SRNM 

C71-ACT-FC-S_2_3_4 5.33E-08 CCF of three components: C71-ACT-FC-D2SRNM & C71-ACT-FC-
D3SRNM & C71-ACT-FC-D4SR 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C71-ACT-FC-S_2_4 5.33E-07 CCF of two components: C71-ACT-FC-D2SRNM & C71-ACT-FC-
D4SRNM 

C71-ACT-FC-S_3_4 5.33E-07 CCF of two components: C71-ACT-FC-D3SRNM & C71-ACT-FC-
D4SRNM 

C71-ACT-FC-S_ALL 1.44E-06 CCF of all components in group 'C71-ACT-FC-S' 

C71-SLU-FC-N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV2 

C71-SLU-FC-N_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-
FC-NMSDIV2 & C71-SLU-FC-NM 

C71-SLU-FC-N_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-
FC-NMSDIV2 & C71-SLU-FC-NM 

C71-SLU-FC-N_1_3 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV3 

C71-SLU-FC-N_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-SLU-
FC-NMSDIV3 & C71-SLU-FC-NM 

C71-SLU-FC-N_1_4 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_2_3 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV2 & C71-SLU-FC-
NMSDIV3 

C71-SLU-FC-N_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV2 & C71-SLU-
FC-NMSDIV3 & C71-SLU-FC-NM 

C71-SLU-FC-N_2_4 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV2 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_3_4 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV3 & C71-SLU-FC-
NMSDIV4 

C71-SLU-FC-N_ALL 4.50E-05 CCF of all components in group 'C71-SLU-FC-N' 

C71-SLU-FC-S_1_2 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV2 

C71-SLU-FC-S_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV2 & C71-SLU-FC-SR 

C71-SLU-FC-S_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV2 & C71-SLU-FC-SR 

C71-SLU-FC-S_1_3 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV3 

C71-SLU-FC-S_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV3 & C71-SLU-FC-SR 

C71-SLU-FC-S_1_4 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV1 & C71-SLU-FC-
SRNDIV4 

C71-SLU-FC-S_2_3 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV2 & C71-SLU-FC-
SRNDIV3 

C71-SLU-FC-S_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV2 & C71-SLU-FC-
SRNDIV3 & C71-SLU-FC-SR 

C71-SLU-FC-S_2_4 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV2 & C71-SLU-FC-
SRNDIV4 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C71-SLU-FC-S_3_4 1.67E-05 CCF of two components: C71-SLU-FC-SRNDIV3 & C71-SLU-FC-
SRNDIV4 

C71-SLU-FC-S_ALL 4.50E-05 CCF of all components in group 'C71-SLU-FC-S' 

C72-ATM-FC-L1_1_2 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB 

C72-ATM-FC-L1_1_2_3 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_2_4 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_2_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_2_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_2_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_2_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLB & C72-ATM-FC- 

C72-ATM-FC-L1_1_3 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC 

C72-ATM-FC-L1_1_3_4 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_1_3_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_1_3_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_1_3_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_1_3_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_1_4 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLD 

C72-ATM-FC-L1_1_4_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_1_4_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_1_4_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_1_4_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_1_5 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLA 

C72-ATM-FC-L1_1_5_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_1_5_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C72-ATM-FC-L1_1_5_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_1_6 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLB 

C72-ATM-FC-L1_1_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_1_6_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_1_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLC 

C72-ATM-FC-L1_1_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLC & C72-ATM-FC-DP 

C72-ATM-FC-L1_1_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLA & C72-ATM-
FC-DPSLLD 

C72-ATM-FC-L1_2_3 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC 

C72-ATM-FC-L1_2_3_4 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_2_3_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_2_3_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_2_3_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_2_3_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLC & C72-ATM-FC- 

C72-ATM-FC-L1_2_4 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLD 

C72-ATM-FC-L1_2_4_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_2_4_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_2_4_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_2_4_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_2_5 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLA 

C72-ATM-FC-L1_2_5_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_2_5_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_2_5_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C72-ATM-FC-L1_2_6 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLB 

C72-ATM-FC-L1_2_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_2_6_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_2_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLC 

C72-ATM-FC-L1_2_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLC & C72-ATM-FC-DP 

C72-ATM-FC-L1_2_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLB & C72-ATM-
FC-DPSLLD 

C72-ATM-FC-L1_3_4 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSL1LLD 

C72-ATM-FC-L1_3_4_5 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_3_4_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_3_4_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_3_4_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSL1LLD & C72-ATM-FC- 

C72-ATM-FC-L1_3_5 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLA 

C72-ATM-FC-L1_3_5_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_5_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_5_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_6 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLB 

C72-ATM-FC-L1_3_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_6_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLC 

C72-ATM-FC-L1_3_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLC & C72-ATM-FC-DP 

C72-ATM-FC-L1_3_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLC & C72-ATM-
FC-DPSLLD 

C72-ATM-FC-L1_4_5 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLA 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C72-ATM-FC-L1_4_5_6 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_5_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_5_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLA & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_6 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLB 

C72-ATM-FC-L1_4_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_6_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLB & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLC 

C72-ATM-FC-L1_4_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLC & C72-ATM-FC-DP 

C72-ATM-FC-L1_4_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSL1LLD & C72-ATM-
FC-DPSLLD 

C72-ATM-FC-L1_5_6 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLB 

C72-ATM-FC-L1_5_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLB & C72-ATM-FC-DPSL 

C72-ATM-FC-L1_5_6_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLB & C72-ATM-FC-DPSL 

C72-ATM-FC-L1_5_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLC 

C72-ATM-FC-L1_5_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLC & C72-ATM-FC-DPSL 

C72-ATM-FC-L1_5_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLA & C72-ATM-FC-
DPSLLD 

C72-ATM-FC-L1_6_7 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLB & C72-ATM-FC-
DPSLLC 

C72-ATM-FC-L1_6_7_8 2.65E-08 CCF of three components: C72-ATM-FC-DPSLLB & C72-ATM-FC-
DPSLLC & C72-ATM-FC-DPSL 

C72-ATM-FC-L1_6_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLB & C72-ATM-FC-
DPSLLD 

C72-ATM-FC-L1_7_8 7.94E-07 CCF of two components: C72-ATM-FC-DPSLLC & C72-ATM-FC-
DPSLLD 

C72-ATM-FC-L1_ALL 5.00E-06 CCF of all components in group 'C72-ATM-FC-L1' 

C72-ATM-FC-PR_1_2 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRA & C72-ATM-FC-
DPSPRB 

C72-ATM-FC-PR_1_2_3 1.85E-07 CCF of three components: C72-ATM-FC-DPSPRA & C72-ATM-
FC-DPSPRB & C72-ATM-FC-DPSP 

C72-ATM-FC-PR_1_2_4 1.85E-07 CCF of three components: C72-ATM-FC-DPSPRA & C72-ATM-
FC-DPSPRB & C72-ATM-FC-DPSP 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C72-ATM-FC-PR_1_3 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRA & C72-ATM-FC-
DPSPRC 

C72-ATM-FC-PR_1_3_4 1.85E-07 CCF of three components: C72-ATM-FC-DPSPRA & C72-ATM-
FC-DPSPRC & C72-ATM-FC-DPSP 

C72-ATM-FC-PR_1_4 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRA & C72-ATM-FC-
DPSPRD 

C72-ATM-FC-PR_2_3 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRB & C72-ATM-FC-
DPSPRC 

C72-ATM-FC-PR_2_3_4 1.85E-07 CCF of three components: C72-ATM-FC-DPSPRB & C72-ATM-
FC-DPSPRC & C72-ATM-FC-DPSP 

C72-ATM-FC-PR_2_4 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRB & C72-ATM-FC-
DPSPRD 

C72-ATM-FC-PR_3_4 1.85E-06 CCF of two components: C72-ATM-FC-DPSPRC & C72-ATM-FC-
DPSPRD 

C72-ATM-FC-PR_ALL 5.00E-06 CCF of all components in group 'C72-ATM-FC-PR' 

C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-LOG-FC-
D2DPS 

C72-LOG-FC-D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-LOG-FC-
D2DPS & C72-LOG-FC-D3DPS 

C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-LOG-FC-
D3DPS 

C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-LOG-FC-
D3DPS 

C74-ATM-FC-L2_1_2 1.85E-06 CCF of two components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV2 

C74-ATM-FC-L2_1_2_3 1.85E-07 CCF of three components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV2 & C74-ATM-FC-LDIV3 

C74-ATM-FC-L2_1_2_4 1.85E-07 CCF of three components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV2 & C74-ATM-FC-LDIV4 

C74-ATM-FC-L2_1_3 1.85E-06 CCF of two components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV3 

C74-ATM-FC-L2_1_3_4 1.85E-07 CCF of three components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV3 & C74-ATM-FC-LDIV4 

C74-ATM-FC-L2_1_4 1.85E-06 CCF of two components: C74-ATM-FC-LDIV1 & C74-ATM-FC-
LDIV4 

C74-ATM-FC-L2_2_3 1.85E-06 CCF of two components: C74-ATM-FC-LDIV2 & C74-ATM-FC-
LDIV3 

C74-ATM-FC-L2_2_3_4 1.85E-07 CCF of three components: C74-ATM-FC-LDIV2 & C74-ATM-FC-
LDIV3 & C74-ATM-FC-LDIV4 

C74-ATM-FC-L2_2_4 1.85E-06 CCF of two components: C74-ATM-FC-LDIV2 & C74-ATM-FC-
LDIV4 

C74-ATM-FC-L2_3_4 1.85E-06 CCF of two components: C74-ATM-FC-LDIV3 & C74-ATM-FC-
LDIV4 

C74-ATM-FC-L2_ALL 5.00E-06 CCF of all components in group 'C74-ATM-FC-L2' 
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Table 4.5-4d  

I&C System – Common Cause Failures 

The following CCF basic events are used in the C72 fault tree: 
Basic Event Prob Description 

C74-ATM-FC-PR_1_2 1.85E-06 CCF of two components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV2 

C74-ATM-FC-PR_1_2_3 1.85E-07 CCF of three components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV2 & C74-ATM-FC-PDIV3 

C74-ATM-FC-PR_1_2_4 1.85E-07 CCF of three components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV2 & C74-ATM-FC-PDIV4 

C74-ATM-FC-PR_1_3 1.85E-06 CCF of two components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV3 

C74-ATM-FC-PR_1_3_4 1.85E-07 CCF of three components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV3 & C74-ATM-FC-PDIV4 

C74-ATM-FC-PR_1_4 1.85E-06 CCF of two components: C74-ATM-FC-PDIV1 & C74-ATM-FC-
PDIV4 

C74-ATM-FC-PR_2_3 1.85E-06 CCF of two components: C74-ATM-FC-PDIV2 & C74-ATM-FC-
PDIV3 

C74-ATM-FC-PR_2_3_4 1.85E-07 CCF of three components: C74-ATM-FC-PDIV2 & C74-ATM-FC-
PDIV3 & C74-ATM-FC-PDIV4 

C74-ATM-FC-PR_2_4 1.85E-06 CCF of two components: C74-ATM-FC-PDIV2 & C74-ATM-FC-
PDIV4 

C74-ATM-FC-PR_3_4 1.85E-06 CCF of two components: C74-ATM-FC-PDIV3 & C74-ATM-FC-
PDIV4 

C74-ATM-FC-PR_ALL 5.00E-06 CCF of all components in group 'C74-ATM-FC-PR' 

C74-LOG-FC-AT-_1_2 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD1 & C74-LOG-FC-
ATWSD2 

C74-LOG-FC-AT-_1_2_3 2.22E-07 CCF of three components: C74-LOG-FC-ATWSD1 & C74-LOG-
FC-ATWSD2 & C74-LOG-FC-ATWS 

C74-LOG-FC-AT-_1_2_4 2.22E-07 CCF of three components: C74-LOG-FC-ATWSD1 & C74-LOG-
FC-ATWSD2 & C74-LOG-FC-ATWS 

C74-LOG-FC-AT-_1_3 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD1 & C74-LOG-FC-
ATWSD3 

C74-LOG-FC-AT-_1_3_4 2.22E-07 CCF of three components: C74-LOG-FC-ATWSD1 & C74-LOG-
FC-ATWSD3 & C74-LOG-FC-ATWS 

C74-LOG-FC-AT-_1_4 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD1 & C74-LOG-FC-
ATWSD4 

C74-LOG-FC-AT-_2_3 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD2 & C74-LOG-FC-
ATWSD3 

C74-LOG-FC-AT-_2_3_4 2.22E-07 CCF of three components: C74-LOG-FC-ATWSD2 & C74-LOG-
FC-ATWSD3 & C74-LOG-FC-ATWS 

C74-LOG-FC-AT-_2_4 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD2 & C74-LOG-FC-
ATWSD4 

C74-LOG-FC-AT-_3_4 2.22E-06 CCF of two components: C74-LOG-FC-ATWSD3 & C74-LOG-FC-
ATWSD4 

C74-LOG-FC-AT-_ALL 6.00E-06 CCF of all components in group 'C74-LOG-FC-AT-' 
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Table 4.5-5  

I&C System - Human Error Events 

(See Section 6 Human Reliability Analysis) 
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Table 4.5-6a  

I&C System – Top Events 

The following top events are used in the C62 fault tree: 
Top Event Description Sheet

C62-C72-ARIDPSD1LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO 
DPS DIV I (L2) 180 

C62-C72-ARIDPSD1LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO 
DPS DIV I (L2) 179 

C62-C72-ARIDPSD1LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO 
DPS DIV I (L2) 178 

C62-C72-ARIDPSD1LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO 
DPS DIV I (L2) 177 

C62-C72-ARIDPSD1PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A 
SIGNAL TO DPS DIV I 176 

C62-C72-ARIDPSD1PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B 
SIGNAL TO DPS DIV I 175 

C62-C72-ARIDPSD1PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C 
SIGNAL TO DPS DIV I 174 

C62-C72-ARIDPSD1PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D 
SIGNAL TO DPS DIV I 173 

C62-C72-ARIDPSD2LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO 
DPS DIV II 172 

C62-C72-ARIDPSD2LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO 
DPS DIV II 171 

C62-C72-ARIDPSD2LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO 
DPS DIV II 170 

C62-C72-ARIDPSD2LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO 
DPS DIV II 169 

C62-C72-ARIDPSD2PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A 
SIGNAL TO DPS DIV II 168 

C62-C72-ARIDPSD2PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B 
SIGNAL TO DPS DIV II 167 

C62-C72-ARIDPSD2PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C 
SIGNAL TO DPS DIV II 166 

C62-C72-ARIDPSD2PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D 
SIGNAL TO DPS DIV II 165 

C62-C72-ARIDPSD3LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO 
DPS DIV III 164 

C62-C72-ARIDPSD3LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO 
DPS DIV III 163 

C62-C72-ARIDPSD3LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO 
DPS DIV III 162 

C62-C72-ARIDPSD3LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO 
DPS DIV III 161 
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Table 4.5-6a  

I&C System – Top Events 

The following top events are used in the C62 fault tree: 
Top Event Description Sheet

C62-C72-ARIDPSD3PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A 
SIGNAL TO DPS DIV III 160 

C62-C72-ARIDPSD3PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B 
SIGNAL TO DPS DIV III 159 

C62-C72-ARIDPSD3PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C 
SIGNAL TO DPS DIV III 158 

C62-C72-ARIDPSD3PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D 
SIGNAL TO DPS DIV III 157 

C62-C72-F001-DIV1 Failure of ICS isolation for F001 Div 1 154 
C62-C72-F001-DIV2 Failure of ICS isolation for F001 Div 3 153 
C62-C72-F002-DIV1 Failure of ICS isolation for F002 Div 2 152 
C62-C72-F002-DIV2 Failure of ICS isolation for F002 Div 4 151 
C62-C72-F003A-DIV1 Failure to isolate RWCU F003A Div 1 148 
C62-C72-F003B-DIV1 Failure to isolate RWCU F003B Div 1 146 
C62-C72-F003B-DIV2 Failure to isolate RWCU F003B Div 2 145 
C62-C72-F003-DIV1 Failure of ICS isolation for F003 Div 2 144 
C62-C72-F003-DIV2 Failure of ICS isolation for F003 Div 4 143 
C62-C72-F004-DIV1 Failure of ICS isolation for F004 Div 1 142 
C62-C72-F004-DIV2 Failure of ICS isolation for F004 Div 3 140 
C62-C72-F008A-DIV1 Failure to isolate RWCU F008A Div 1 139 
C62-C72-F008A-DIV2 Failure to isolate RWCU F008A Div 2 138 
C62-C72-F008B-DIV1 Failure to isolate RWCU F008B Div 1 137 
C62-C72-F008B-DIV2 Failure to isolate RWCU F008B Div 2 135 

C62-C72-L1D1LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL 
TO DPS DIV I 134 

C62-C72-L1D1LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL 
TO DPS DIV I 133 

C62-C72-L1D1LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL 
TO DPS DIV I 132 

C62-C72-L1D1LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL 
TO DPS DIV I 131 

C62-C72-L1D2LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL 
TO DPS DIV II 130 

C62-C72-L1D2LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL 
TO DPS DIV II 129 

C62-C72-L1D2LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL 
TO DPS DIV II 128 

C62-C72-L1D2LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL 
TO DPS DIV II 127 
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Table 4.5-6a  

I&C System – Top Events 

The following top events are used in the C62 fault tree: 
Top Event Description Sheet

C62-C72-L1D3LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL 
TO DPS DIV III 126 

C62-C72-L1D3LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL 
TO DPS DIV III 125 

C62-C72-L1D3LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL 
TO DPS DIV III 124 

C62-C72-L1D3LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL 
TO DPS DIV III 123 

C62-G21-C001A-A Failure of the start signal to FAPCS A 118 
C62-G21-C001B-B Failure of the start signal to FAPCS B 117 

C62-N21-C001A NO AUTO START SIGNAL TO FEEDWATER PUMP/ 
FEEDWATER BOOSTER PUMP A. 114 

C62-N21-C001B NO AUTO START SIGNAL TO FEEDWATER PUMP/ 
FEEDWATER BOOSTER PUMP B. 113 

C62-N21-C001C NO AUTO START SIGNAL TO FEEDWATER PUMP/ 
FEEDWATER BOOSTER PUMP C. 112 

C62-N21-C001D NO AUTO START SIGNAL TO FEEDWATER PUMP/ 
FEEDWATER BOOSTER PUMP D. 111 

C62-N21-CONDA NO AUTO START SIGNAL TO CONDENSATE PUMP A 108 

C62-N21-CONDAHUA NO AUTO START SIGNAL TO AIR HANDLING UNIT 
COND PUMP ROOM TRAIN A 107 

C62-N21-CONDAHUB NO AUTO START SIGNAL TO AIR HANDLING UNIT 
COND PUMP ROOM TRAIN B 106 

C62-N21-CONDB NO AUTO START SIGNAL TO CONDENSATE PUMP B. 105 
C62-N21-CONDC NO AUTO START SIGNAL TO CONDENSATE PUMP C 104 
C62-N21-CONDD NO AUTO START SIGNAL TO CONDENSATE PUMP D 103 

C62-N21-F0033 NO AUTO OPEN SIGNAL TO FW PUMP A MOV 
ISOLATION VALVE. 102 

C62-N21-F0034 NO AUTO OPEN SIGNAL TO FW PUMP B MOV 
ISOLATION VALVE F0034. 101 

C62-N21-F0035 NO AUTO OPEN SIGNAL TO FW PUMP C MOV 
ISOLATION VALVE F0035. 100 

C62-N21-F0036 NO AUTO OPEN SIGNAL TO FW PUMP D MOV 
ISOLATION VALVE. 99 

C62-N21-F005 NO AUTO OPEN SIGNAL TO COND PUMP A MOV 
ISOLATION VALVE F005. 98 

C62-N21-F006 NO AUTO OPEN SIGNAL TO COND PUMP B MOV 
ISOLATION VALVE F006. 97 

C62-N21-F007 NO AUTO OPEN SIGNAL TO COND PUMP C MOV 
ISOLATION VALVE F007. 96 
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Table 4.5-6a  

I&C System – Top Events 

The following top events are used in the C62 fault tree: 
Top Event Description Sheet

C62-N21-F008 NO AUTO OPEN SIGNAL TO COND PUMP D MOV 
ISOLATION VALVE F008. 95 

C62-N21-FWAHUA NO AUTO START SIGNAL TO AIR HANDLING UNIT FW 
PUMP ROOM TRAIN A 94 

C62-N21-FWAHUB NO AUTO START SIGNAL TO AIR HANDLING UNIT FW 
PUMP ROOM TRAIN B 93 

C62-P21-C001A No auto start actuation signal to RCCW pump C001A. 92 
C62-P21-C001B No auto start actuation signal to RCCW pump C001B. 88 
C62-P21-C002A No auto start actuation signal to RCCW pump C002A. 86 
C62-P21-C002B No auto start actuation signal to RCCW pump C002B. 84 
C62-P21-C003A No auto start actuation signal to RCCW pump C003A. 82 
C62-P21-C003B No auto start actuation signal to RCCW pump C003B. 80 
C62-P21-F0004 Failure to close F0004 78 
C62-P21-F0007 Failure to close F0007 77 
C62-P21-F0010A1 No Auto Actuation signal to open RCCW valve F0010A1. 76 
C62-P21-F0010A2 No Auto Actuation signal to open RCCW valve F0010A2. 75 
C62-P21-F0010A3 No Auto Actuation signal to open RCCW valve F0010A3. 74 
C62-P21-F0010B1 No Auto Actuation signal to open RCCW valve F0010B1. 73 
C62-P21-F0010B2 No Auto Actuation signal to open RCCW valve F0010B2. 72 
C62-P21-F0010B3 No Auto Actuation signal to open RCCW valve F0010B3. 71 
C62-P21-F0020 Failure to close F0020 70 
C62-P21-F0027 Failure to close F0027 67 

C62-P21-F0061 NO CONTROL SIGNAL TO CLOSE RCCW VALVE F0061 
ON LOPP. 66 

C62-P22-F0005A Manual actuation signal fails TCCW F0005A. 54 
C62-P22-F0005B Manual actuation signal fails TCCW F0005B. 53 
C62-P22-F0005C Manual actuation signal fails TCCW F0005C. 52 
C62-P22-F0005D Manual actuation signal fails TCCW F0005D. 51 
C62-P30-F0023 Condensate Makeup valve train A control fails 49 
C62-P30-F0026 Condensate Makeup valve train B control fails 48 
C62-P41-C001A Auto actuation signal to start pump C001A fails. 45 
C62-P41-C001B Auto actuation signal to start pump C001B fails. 44 
C62-P41-C002A Auto actuation signal to start pump C002A fails. 43 
C62-P41-C002B Auto actuation signal to start pump C002B fails. 42 
C62-P41-F002A No auto actuation signal to open valve F002A. 37 
C62-P41-F002B No auto actuation signal to open valve F002B. 36 
C62-P41-F004A No auto actuation signal to open valve F004A. 35 
C62-P41-F004B No auto actuation signal to open valve F004B. 34 
C62-P41-F006A NO AUTO ACTUATION SIGNAL TO OPEN VALVE F006A. 33 
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Table 4.5-6a  

I&C System – Top Events 

The following top events are used in the C62 fault tree: 
Top Event Description Sheet

C62-P41-F006B NO AUTO ACTUATION SIGNAL TO OPEN VALVE F006B. 32 
C62-P41-F009A NO AUTO ACTUATION SIGNAL TO OPEN VALVE F009A. 31 
C62-P41-F009B NO AUTO ACTUATION SIGNAL TO OPEN VALVE F009B. 30 
C62-P51-ACV-F015A Spurious closure of Service Air isolation valve 27 
C62-P51-CMP-C001A Failure of control signal to Service Air Compressor A 26 
C62-P51-CMP-C001B Failure of control signal to Service Air Compressor B 25 

C62-P52-ACV-ABV0001 Failure of signal to Service Air to Instrument Air cross-
connect 20 

C62-P52-ACV-ABV0002A Failure of control signal to AOV ABV0002A 19 
C62-P52-ACV-ABV0002B Failure of control signal to AOV ABV0002B 18 
C62-P52-ACV-F0031A Failure to control Inst Air Filter inlet valve F0031A 17 
C62-P52-ACV-F0031B Failure to control Inst Air Filter inlet valve F0031B 16 
C62-P52-ACV-F0032A Failure to control Inst Air Filter inlet valve F0032A 15 
C62-P52-ACV-F0032B Failure to control Inst Air Filter inlet valve F0032B 14 
C62-P52-CMP-C001A Failure of start signal to Instrument Air compressor 1 13 
C62-P52-CMP-C001B Failure of start signal to Instrument Air compressor 2 12 
C62-P54-F014 HPNSS Reg Valve F014 control 10 
C62-U43-P1B-B Failure of the manual start signal to fire pump 1 20 
C62-U43-P2B-B Failure of the manual start signal to fire pump 2 3 
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Table 4.5-6b  

I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-B21-F004A-A Failure to fire Squib A on DPV A 315 
C63-B21-F004A-B Failure to fire Squib B on DPV A 308 
C63-B21-F004A-C Failure to fire Squib C on DPV A 301 
C63-B21-F004B-A Failure to fire Squib A on DPV B 300 
C63-B21-F004B-B Failure to fire Squib B on DPV B 299 
C63-B21-F004B-C Failure to fire Squib C on DPV B 298 
C63-B21-F004C-A Failure to fire Squib A on DPV C 297 
C63-B21-F004C-B Failure to fire Squib B on DPV C 296 
C63-B21-F004C-C Failure to fire Squib C on DPV C 295 
C63-B21-F004D-A Failure to fire Squib A on DPV D 294 
C63-B21-F004D-B Failure to fire Squib B on DPV D 293 
C63-B21-F004D-C Failure to fire Squib C on DPV D 292 
C63-B21-F004E-A Failure to fire Squib A on DPV E 291 
C63-B21-F004E-B Failure to fire Squib B on DPV E 290 
C63-B21-F004E-C Failure to fire Squib C on DPV E 289 
C63-B21-F004F-A Failure to fire Squib A on DPV F 288 
C63-B21-F004F-B Failure to fire Squib B on DPV F 287 
C63-B21-F004F-C Failure to fire Squib C on DPV F 286 
C63-B21-F004G-A Failure to fire Squib A on DPV G 285 
C63-B21-F004G-B Failure to fire Squib B on DPV G 284 
C63-B21-F004G-C Failure to fire Squib C on DPV G 283 
C63-B21-F004H-A Failure to fire Squib A on DPV H 282 
C63-B21-F004H-B Failure to fire Squib B on DPV H 281 
C63-B21-F004H-C Failure to fire Squib C on DPV H 279 
C63-B21-F006A-A Failure to energize solenoid A on SRV A 278 
C63-B21-F006A-B Failure to energize solenoid B on SRV A 277 
C63-B21-F006A-C Failure to energize solenoid C on SRV A 276 
C63-B21-F006B-A Failure to energize solenoid A on SRV B 275 
C63-B21-F006B-B Failure to energize solenoid B on SRV B 274 
C63-B21-F006B-C Failure to energize solenoid C on SRV B 273 
C63-B21-F006C-A Failure to energize solenoid A on SRV C 272 
C63-B21-F006C-B Failure to energize solenoid B on SRV C 271 
C63-B21-F006C-C Failure to energize solenoid C on SRV C 270 
C63-B21-F006D-A Failure to energize solenoid A on SRV D 269 
C63-B21-F006D-B Failure to energize solenoid B on SRV D 268 
C63-B21-F006D-C Failure to energize solenoid C on SRV D 267 
C63-B21-F006E-A Failure to energize solenoid A on SRV E 266 
C63-B21-F006E-B Failure to energize solenoid B on SRV E 265 
C63-B21-F006E-C Failure to energize solenoid C on SRV E 264 
C63-B21-F006F-A Failure to energize solenoid A on SRV F 263 
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Table 4.5-6b  

I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-B21-F006F-B Failure to energize solenoid B on SRV F 262 
C63-B21-F006F-C Failure to energize solenoid C on SRV F 261 
C63-B21-F006G-A Failure to energize solenoid A on SRV G 260 
C63-B21-F006G-B Failure to energize solenoid B on SRV G 259 
C63-B21-F006G-C Failure to energize solenoid C on SRV G 258 
C63-B21-F006H-A Failure to energize solenoid A on SRV H 257 
C63-B21-F006H-B Failure to energize solenoid B on SRV H 256 
C63-B21-F006H-C Failure to energize solenoid C on SRV H 255 
C63-B21-F006J-A Failure to energize solenoid A on SRV J 254 
C63-B21-F006J-B Failure to energize solenoid B on SRV H 253 
C63-B21-F006J-C Failure to energize solenoid C on SRV H 252 
C63-B21-F006K-A Failure to energize solenoid A on SRV K 251 
C63-B21-F006K-B Failure to energize solenoid B on SRV K 250 
C63-B21-F006K-C Failure to energize solenoid C on SRV K 249 
C63-B32-F001-SPUR-A Spurious actuation 248 
C63-B32-F001-SPUR-B Spurious actuation 247 
C63-B32-F001-SPUR-C Spurious actuation 246 
C63-B32-F001-SPUR-D Spurious actuation 245 
C63-B32-F002-SPUR-A Spurious actuation 244 
C63-B32-F002-SPUR-B Spurious actuation 243 
C63-B32-F002-SPUR-C Spurious actuation 242 
C63-B32-F002-SPUR-D Spurious actuation 241 
C63-B32-F003-SPUR-A Spurious actuation 240 
C63-B32-F003-SPUR-B Spurious actuation 239 
C63-B32-F003-SPUR-C Spurious actuation 238 
C63-B32-F003-SPUR-D Spurious actuation 237 
C63-B32-F004-SPUR-A Spurious actuation 236 
C63-B32-F004-SPUR-B Spurious actuation 235 
C63-B32-F004-SPUR-C Spurious actuation 234 
C63-B32-F004-SPUR-D Spurious actuation 233 

C63-B32-F005A-A Failure to energize solenoid A on Condensate return 
valve 230 

C63-B32-F005A-B Failure to energize solenoid B on Condensate return 
valve 229 

C63-B32-F005A-C Failure to energize solenoid C on Condensate return 
valve 228 

C63-B32-F005B-A Failure to energize solenoid A on Condensate return 
valve 227 

C63-B32-F005B-B Failure to energize solenoid B on Condensate return 
valve 226 

C63-B32-F005B-C Failure to energize solenoid C on Condensate return 
valve 225 
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Table 4.5-6b  

I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-B32-F005C-A Failure to energize solenoid A on Condensate return 
valve 224 

C63-B32-F005C-B Failure to energize solenoid B on Condensate return 
valve 223 

C63-B32-F005C-C Failure to energize solenoid C on Condensate return 
valve 222 

C63-B32-F005D-A Failure to energize solenoid A on Condensate return 
valve 221 

C63-B32-F005D-B Failure to energize solenoid B on Condensate return 
valve 220 

C63-B32-F005D-C Failure to energize solenoid C on Condensate return 
valve 219 

C63-B32-F006A-A Failure to energize solenoid A on Condensate return 
valve 218 

C63-B32-F006A-B Failure to energize solenoid B on Condensate return 
valve 217 

C63-B32-F006A-C Failure to energize solenoid C on Condensate return 
valve 216 

C63-B32-F006B-A Failure to energize solenoid A on Condensate return 
valve 215 

C63-B32-F006B-B Failure to energize solenoid B on Condensate return 
valve 214 

C63-B32-F006B-C Failure to energize solenoid C on Condensate return 
valve 213 

C63-B32-F006C-A Failure to energize solenoid A on Condensate return 
valve 212 

C63-B32-F006C-B Failure to energize solenoid B on Condensate return 
valve 211 

C63-B32-F006C-C Failure to energize solenoid C on Condensate return 
valve 210 

C63-B32-F006D-A Failure to energize solenoid A on Condensate return 
valve 209 

C63-B32-F006D-B Failure to energize solenoid B on Condensate return 
valve 208 

C63-B32-F006D-C Failure to energize solenoid C on Condensate return 
valve 207 

C63-B32-F007A Failure to energize solenoid on vent valve 7A 206 
C63-B32-F007B Failure to energize solenoid on vent valve 7B 205 
C63-B32-F007C Failure to energize solenoid on vent valve 7C 204 
C63-B32-F007D Failure to energize solenoid on vent valve 7D 201 
C63-B32-F008A Failure to energize solenoid on vent valve 8A 200 
C63-B32-F008B Failure to energize solenoid on vent valve 8B 199 
C63-B32-F008C Failure to energize solenoid on vent valve 8C 198 
C63-B32-F008D Failure to energize solenoid on vent valve 8D 197 



NEDO-33201 Rev 3 

4.5-55 
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I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-B32-F009A Failure to energize solenoid on vent valve 9A 196 
C63-B32-F009B Failure to energize solenoid on vent valve 9B 195 
C63-B32-F009C Failure to energize solenoid on vent valve 9C 194 
C63-B32-F009D Failure to energize solenoid on vent valve 9D 193 
C63-B32-F010A Failure to energize solenoid on vent valve 10A 192 
C63-B32-F010B Failure to energize solenoid on vent valve 10B 191 
C63-B32-F010C Failure to energize solenoid on vent valve 10C 190 
C63-B32-F010D Failure to energize solenoid on vent valve 10D 189 
C63-B32-F011A Failure to energize solenoid on vent valve 11A 188 
C63-B32-F011B Failure to energize solenoid on vent valve 11B 187 
C63-B32-F011C Failure to energize solenoid on vent valve 11C 186 
C63-B32-F011D Failure to energize solenoid on vent valve 11D 185 
C63-B32-F012A Failure to energize solenoid on vent valve 12A 184 
C63-B32-F012B Failure to energize solenoid on vent valve 12B 183 
C63-B32-F012C Failure to energize solenoid on vent valve 12C 182 
C63-B32-F012D Failure to energize solenoid on vent valve 12D 181 
C63-B32-F104A Failure to open cross-connect valve 104A 178 
C63-B32-F104B Failure to open cross-connect valve 104B 175 
C63-B32-F104C Failure to open cross-connect valve 104C 174 
C63-B32-F104D Failure to open cross-connect valve 104D 173 

C63-C41-F002A-A ACCUMULATOR 1A LEVEL SIGNAL A TO AOV 
FOO2A 168 

C63-C41-F002A-B ACCUMULATOR 1A LEVEL SIGNAL B TO AOV 
FOO2A 167 

C63-C41-F002B-A ACCUMULATOR 1B LEVEL SIGNAL A TO AOV 
FOO2B 164 

C63-C41-F002B-B ACCUMULATOR 1B LEVEL SIGNAL B TO AOV 
FOO2B 163 

C63-C41-F002C-A ACCUMULATOR 1A LEVEL SIGNAL A TO AOV 
FOO2C 160 

C63-C41-F002C-B ACCUMULATOR 1A LEVEL SIGNAL B TO AOV 
FOO2C 159 

C63-C41-F002D-A ACCUMULATOR 1B LEVEL SIGNAL A TO AOV 
FOO2D 156 

C63-C41-F002D-B ACCUMULATOR 1B LEVEL SIGNAL B TO AOV 
FOO2D 155 

C63-C41-F003A-A Squib actuation signal 154 
C63-C41-F003A-B Squib actuation signal 153 
C63-C41-F003A-C Squib actuation signal 152 
C63-C41-F003B-A Squib actuation signal 151 
C63-C41-F003B-B Squib actuation signal 150 
C63-C41-F003B-C Squib actuation signal 149 
C63-C41-F003C-A Squib actuation signal 148 
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I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-C41-F003C-B Squib actuation signal 147 
C63-C41-F003C-C Squib actuation signal 146 
C63-C41-F003D-A Squib actuation signal 145 
C63-C41-F003D-B Squib actuation signal 144 
C63-C41-F003D-C Squib actuation signal 142 

C63-C71-D1DTM-CV FAILURE TO GENERATE HIGH CONDENSER 
VACUUM SIGNAL FOR RPS DIV I DTM 139 

C63-C71-D1DTM-DP FAILURE TO GENERATE HIGH DRYWELL 
PRESSURE SIGNAL FOR RPS DIV I DTM 140 

C63-C71-D1DTM-PR FAILURE TO GENERATE HIGH REACTOR 
PRESSURE SIGNAL FOR RPS DIV I DTM 136 

C63-C71-D2DTM-CV FAILURE TO GENERATE HIGH CONDENSER 
VACUUM SIGNAL FOR RPS DIV II DTM 135 

C63-C71-D2DTM-DP FAILURE TO GENERATE HIGH DRYWELL 
PRESSURE SIGNAL FOR RPS DIV II DTM 134 

C63-C71-D2DTM-PR FAILURE TO GENERATE HIGH REACTOR 
PRESSURE SIGNAL FOR RPS DIV II DTM 132 

C63-C71-D3DTM-CV FAILURE TO GENERATE HIGH CONDENSER 
VACUUM SIGNAL FOR RPS DIV III DTM 131 

C63-C71-D3DTM-DP FAILURE TO GENERATE HIGH DRYWELL 
PRESSURE SIGNAL FOR RPS DIV III DTM 130 

C63-C71-D3DTM-PR FAILURE TO GENERATE HIGH REACTOR 
PRESSURE SIGNAL FOR RPS DIV III DTM 128 

C63-C71-D4DTM-CV FAILURE TO GENERATE HIGH CONDENSER 
VACUUM SIGNAL FOR RPS DIV IV DTM 127 

C63-C71-D4DTM-DP FAILURE TO GENERATE HIGH DRYWELL 
PRESSURE SIGNAL FOR RPS DIV IV DTM 126 

C63-C71-D4DTM-PR FAILURE TO GENERATE HIGH REACTOR 
PRESSURE SIGNAL FOR RPS DIV IV DTM 124 

C63-C74-D1ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV I 
LOGIC (L2) 120 

C63-C74-D1ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL 
TO ATWS DIV I LOGIC 119 

C63-C74-D1ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV I 
LOGIC (L2) 118 

C63-C74-D1ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV I LOGIC 117 

C63-C74-D1ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV I 
LOGIC (L2) 116 

C63-C74-D1ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV I LOGIC 115 

C63-C74-D1ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV I 
LOGIC (L2) 114 

C63-C74-D1ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV I LOGIC 113 
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I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-C74-D2ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV II 
LOGIC (L2) 112 

C63-C74-D2ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL 
TO ATWS DIV II LOGIC 111 

C63-C74-D2ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV II 
LOGIC (L2) 110 

C63-C74-D2ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV II LOGIC 109 

C63-C74-D2ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV II 
LOGIC (L2) 108 

C63-C74-D2ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV II LOGIC 107 

C63-C74-D2ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV II 
LOGIC (L2) 106 

C63-C74-D2ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV II LOGIC 105 

C63-C74-D3ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV III 
LOGIC (L2) 104 

C63-C74-D3ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL 
TO ATWS DIV III LOGIC 103 

C63-C74-D3ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV III 
LOGIC (L2) 102 

C63-C74-D3ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV III LOGIC 101 

C63-C74-D3ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV 
III LOGIC (L2) 100 

C63-C74-D3ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV III LOGIC 99 

C63-C74-D3ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV 
III LOGIC (L2) 98 

C63-C74-D3ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV III LOGIC 97 

C63-C74-D4ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV IV 
LOGIC (L2) 96 

C63-C74-D4ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL 
TO ATWS DIV IV LOGIC 95 

C63-C74-D4ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV IV 
LOGIC (L2) 94 

C63-C74-D4ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV IV LOGIC 93 

C63-C74-D4ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV 
IV LOGIC (L2) 92 

C63-C74-D4ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV IV LOGIC 91 
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I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-C74-D4ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV 
IV LOGIC (L2) 90 

C63-C74-D4ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE 
SIGNAL TO ATWS DIV IV LOGIC 89 

C63-E50-F002A-A Failure to actuate squib A on GDCS valve 2A 88 
C63-E50-F002A-B Failure to actuate squib B on GDCS valve 2A 87 
C63-E50-F002A-C Failure to actuate squib C on GDCS valve 2A 86 
C63-E50-F002B-A Failure to actuate squib A on GDCS valve 2B 85 
C63-E50-F002B-B Failure to actuate squib B on GDCS valve 2B 84 
C63-E50-F002B-C Failure to actuate squib C on GDCS valve 2B 83 
C63-E50-F002C-A Failure to actuate squib A on GDCS valve 2C 82 
C63-E50-F002C-B Failure to actuate squib B on GDCS valve 2C 81 
C63-E50-F002C-C Failure to actuate squib C on GDCS valve 2C 80 
C63-E50-F002D-A Failure to actuate squib A on GDCS valve 2D 79 
C63-E50-F002D-B Failure to actuate squib B on GDCS valve 2D 78 
C63-E50-F002D-C Failure to actuate squib C on GDCS valve 2D 77 
C63-E50-F002E-A Failure to actuate squib A on GDCS valve 2E 76 
C63-E50-F002E-B Failure to actuate squib B on GDCS valve 2E 75 
C63-E50-F002E-C Failure to actuate squib C on GDCS valve 2E 74 
C63-E50-F002F-A Failure to actuate squib A on GDCS valve 2F 73 
C63-E50-F002F-B Failure to actuate squib B on GDCS valve 2F 72 
C63-E50-F002F-C Failure to actuate squib C on GDCS valve 2F 71 
C63-E50-F002G-A Failure to actuate squib A on GDCS valve 2G 70 
C63-E50-F002G-B Failure to actuate squib B on GDCS valve 2G 69 
C63-E50-F002G-C Failure to actuate squib C on GDCS valve 2G 68 
C63-E50-F002H-A Failure to actuate squib A on GDCS valve 2H 67 
C63-E50-F002H-B Failure to actuate squib B on GDCS valve 2H 66 
C63-E50-F002H-C Failure to actuate squib C on GDCS valve 2H 65 
C63-E50-F006A-A Failure to actuate squib A on GDCS valve 6A 64 
C63-E50-F006A-B Failure to actuate squib B on GDCS valve 6A 63 
C63-E50-F006A-C Failure to actuate squib C on GDCS valve 6A 62 
C63-E50-F006B-A Failure to actuate squib A on GDCS valve 6B 61 
C63-E50-F006B-B Failure to actuate squib B on GDCS valve 6B 60 
C63-E50-F006B-C Failure to actuate squib C on GDCS valve 6B 59 
C63-E50-F006C-A Failure to actuate squib A on GDCS valve 6C 58 
C63-E50-F006C-B Failure to actuate squib B on GDCS valve 6C 57 
C63-E50-F006C-C Failure to actuate squib C on GDCS valve 6C 56 
C63-E50-F006D-A Failure to actuate squib A on GDCS valve 6D 55 
C63-E50-F006D-B Failure to actuate squib B on GDCS valve 6D 54 
C63-E50-F006D-C Failure to actuate squib C on GDCS valve 6D 52 
C63-T10-VB1-A estimated - not required yet 49 
C63-T10-VB1-B estimated 48 
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I&C System – Top Events 

The following top events are used in the C63 fault tree: 
Top Event Description Sheet 

C63-T10-VB2-A estimated 45 
C63-T10-VB2-B estimated 44 
C63-T10-VB3-A estimated 41 
C63-T10-VB3-B estimated 40 
C74-B21-F102A-DIV1 Failure of Feedwater Isolation signal Div 1 37 
C74-B21-F102A-DIV3 Failure of Feedwater Isolation signal Div 3 36 
C74-B21-F102B-DIV1 Failure of Feedwater Isolation signal Div 1 35 
C74-B21-F102B-DIV3 Failure of Feedwater Isolation signal Div 3 34 
C74-B32-F001-DIV1 Failure of ICS isolation for F001 Div 1 29 
C74-B32-F001-DIV3 Failure of ICS isolation for F001 Div 3 28 
C74-B32-F002-DIV2 Failure of ICS isolation for F002 Div 2 27 
C74-B32-F002-DIV4 Failure of ICS isolation for F002 Div 4 26 
C74-B32-F003-DIV2 Failure of ICS isolation for F003 Div 2 25 
C74-B32-F003-DIV4 Failure of ICS isolation for F003 Div 4 24 
C74-B32-F004-DIV1 Failure of ICS isolation for F004 Div 1 23 
C74-B32-F004-DIV3 Failure of ICS isolation for F004 Div 3 21 
C74-G31-F002A-DIV2 Failure to isolate RWCU F002A Div 2 20 
C74-G31-F002A-DIV4 Failure to isolate RWCU F002A Div 4 19 
C74-G31-F002B-DIV2 Failure to isolate RWCU F002B Div 2 18 
C74-G31-F002B-DIV4 Failure to isolate RWCU F002B Div 4 17 
C74-G31-F003A-DIV1 Failure to isolate RWCU F003A Div 1 16 
C74-G31-F003A-DIV3 Failure to isolate RWCU F003A Div 3 15 
C74-G31-F003B-DIV1 Failure to isolate RWCU F003B Div 1 14 
C74-G31-F003B-DIV3 Failure to isolate RWCU F003B Div 3 13 
C74-G31-F007A-DIV2 Failure to isolate RWCU F007A Div 2 12 
C74-G31-F007A-DIV4 Failure to isolate RWCU F007A Div 4 11 
C74-G31-F007B-DIV2 Failure to isolate RWCU F007B Div 2 9 
C74-G31-F007B-DIV4 Failure to isolate RWCU F007B Div 4 8 
C74-G31-F008A-DIV1 Failure to isolate RWCU F008A Div 1 7 
C74-G31-F008A-DIV3 Failure to isolate RWCU F008A Div 3 6 
C74-G31-F008B-DIV1 Failure to isolate RWCU F008B Div 1 4 
C74-G31-F008B-DIV3 Failure to isolate RWCU F008B Div 3 1 
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I&C System – Top Events 
 
 
The following top events are used in the C71 fault tree: 

Top Event Description Sheet 
C71-B21-F001A-CLOSE B21-F001A ISOLATION SIGNAL FAILURE 68 
C71-B21-F001B-CLOSE B21-F001B ISOLATION SIGNAL FAILURE 54 
C71-B21-F001C-CLOSE B21-F001C ISOLATION SIGNAL FAILURE 40 
C71-B21-F001D-CLOSE B21-F001D ISOLATION SIGNAL FAILURE 26 
C71-B21-F002A-CLOSE B21-F002A ISOLATION SIGNAL FAILURE 61 
C71-B21-F002B-CLOSE B21-F002B ISOLATION SIGNAL FAILURE 47 
C71-B21-F002C-CLOSE B21-F002C ISOLATION SIGNAL FAILURE 33 
C71-B21-F002D-CLOSE B21-F002D ISOLATION SIGNAL FAILURE 1 
CR-TOPCR CONTROL RODS FAIL TO INSERT 116 
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Table 4.5-6d  

I&C System – Top Events 

The following top events are used in the C72 fault tree: 

Top Event Description Sheet

C12-C71-FMCRD FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 287 

C72-B21-F004H-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004H 110 

C72-B21-F004G-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004H 113 

C72-B21-F004F-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004F 116 

C72-B21-F004E-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004E 119 

C72-B21-F004D-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004D 122 

C72-B21-F004C-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004C 125 

C72-B21-F004B-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004B 128 

C72-B21-F004A-DPS FAILURE TO GENERATE DPS SIGNAL FOR  DPV  SQUIB VALVE 
F004A 131 

C72-B21-F006K-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006K 
(MANUAL) 87 

C72-B21-F006J-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006J 
(MANUAL) 89 

C72-B21-F006H-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006H 
(MANUAL) 91 

C72-B21-F006G-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006G 
(MANUAL) 93 

C72-B21-F006F-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006F 
(MANUAL) 95  

C72-B21-F006E-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006E 
(MANUAL) 97 

C72-B21-F006D-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006D 
(MANUAL) 99 

C72-B21-F006C-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006C 
(MANUAL) 101 
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I&C System – Top Events 

The following top events are used in the C72 fault tree: 

Top Event Description Sheet

C72-B21-F006B-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006B 
(MANUAL) 103 

C72-B21-F006A-DPS FAILURE TO GENERATE DPS SIGNAL FOR  SRV VALVE F006A 
(MANUAL) 105 

C72-B32-F001-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR B32-F001 56 

C72-B32-F004-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR B32-F004 44 

C72-B32-F003-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR B32-F003 48 

C72-B32-F002-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR B32-F002 52 

C72-B32-F005B-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F005B 226 

C72-B32-F005D-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F005D 228 

C72-B32-F005C-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F005C 230 

C72-B32-F005A-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F005A 232 

C72-B32-F006D-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F006D 192 

C72-B32-F006C-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F006C 220 

C72-B32-F006B-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F006B 222 

C72-B32-F006A-OPEN-D FAILURE TO GENERATE DPS SIGNAL FOR  ICS VALVE F006A 224 

C72-B32-F104A-DPS FAILURE TO GENERATE DPS SIGNAL TO OPEN CROSS 
CONNECT VALVE F104A 8 

C72-B32-F104B-DPS FAILURE TO GENERATE DPS SIGNAL TO OPEN CROSS 
CONNECT VALVE F104B 3 

C72-B32-F104C-DPS FAILURE TO GENERATE DPS SIGNAL TO OPEN CROSS 
CONNECT VALVE F104C 1 

C72-B32-F104D-DPS FAILURE TO GENERATE DPS SIGNAL TO OPEN CROSS 
CONNECT VALVE F104D 2 

C72-C41-F003D-DPS FAILURE TO GENERATE ATWS/SLC SIGNAL FOR SLC  SQUIB 
VALVE F003D 141 

C72-C41-F003C-DPS FAILURE TO GENERATE ATWS/SLC SIGNAL FOR SLC  SQUIB 
VALVE F003C 143 

C72-C41-F003B-DPS FAILURE TO GENERATE ATWS/SLC SIGNAL FOR SLC  SQUIB 
VALVE F003B 145 

C72-C41-F003A-DPS FAILURE TO GENERATE ATWS/SLC SIGNAL FOR SLC  SQUIB 
VALVE F003A 147 
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Table 4.5-6d  

I&C System – Top Events 

The following top events are used in the C72 fault tree: 

Top Event Description Sheet

C72-C71-ARI ARI FAILURE 327 

C72-E50-F002H-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002H 234 

C72-E50-F002G-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002G 236 

C72-E50-F002F-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002F 238 

C72-E50-F002E-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002E 240 

C72-E50-F002D-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002D 242 

C72-E50-F002C-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002C 244 

C72-E50-F002B-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002B 246 

C72-E50-F002A-DPS FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F002A 248 

C72-G31-F003B-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F003B 32 

C72-G31-F003A-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F003A 36 

C72-G31-F008B-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F008B 24 

C72-G31-F008A-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F008A 28 

C72-T10-VB3-DPS 

 

Failure to isolate Drywell/Wetwell Vacuum Breaker VB1 (multiple 
tops with similar logic for vacuum breakers VB1, VB2, VB3)  

N/A – NOT USED 
12 

C72-T10-VB2-DPS 

 

Failure to isolate Drywell/Wetwell Vacuum Breaker VB1 (multiple 
tops with similar logic for vacuum breakers VB1, VB2, VB3)  

N/A – NOT USED 
16 

C72-T10-VB1-DPS 

 

Failure to isolate Drywell/Wetwell Vacuum Breaker VB1 (multiple 
tops with similar logic for vacuum breakers VB1, VB2, VB3)  

N/A – NOT USED 
20 

CF-TOPRB FEEDWATER RUN BACK FAILURE 60 

XI-TOPINH FAILURE OF ADS INHIBIT SIGNAL 277 

C72-G31-F003B-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F003B 32 
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Table 4.5-6d  

I&C System – Top Events 

The following top events are used in the C72 fault tree: 

Top Event Description Sheet

C72-G31-F003A-DPS DPS FAILS TO GENERATE ISOLATION SIGNAL FOR G31-F003A 36 

C72-E50-F006D-DPS 
FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F006D 

N/A – NOT USED 
40 

C72-E50-F006C-DPS 
FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F006C 

N/A – NOT USED 
41 

C72-E50-F006B-DPS 
FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F006B 

N/A – NOT USED 
42 

C72-E50-F006A-DPS 
FAILURE TO GENERATE DPS SIGNAL FOR  GDCS  SQUIB 
VALVE F006A 

N/A – NOT USED 
43 
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Table 4.5-7a  

I&C System – Basic Events 

The following basic events are used in the C62 fault tree: 
Basic Event Prob Description 

C62-CCFSOFTWARE 1.00E-04 Common cause failure of software 
C62-CCFSOFTWARE_S 1.00E-04 Common cause failure of software, for spurious 
C62-UNDEVSPUR146 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR5 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR7 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR89 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR91 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR93 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR95 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR97 1.00E-03 Undeveloped spurious hardware failure 
C62-UNDEVSPUR99 1.00E-03 Undeveloped spurious hardware failure 
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Table 4.5-7b  

I&C System – Basic Events 

The following basic events are used in the C63 fault tree: 
Basic Event Prob Description 

C63-CCFSOFTWARE 1.00E-04 Common cause failure of software 
C63-CCFSOFTWARE_S 1.00E-04 Common cause failure of software, for spurious 
C63-UNDEVSPUR126 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR127 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR58 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR59 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR60 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR61 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR62 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR63 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR64 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR65 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR66 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR67 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR68 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR69 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR70 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR71 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR72 1.00E-03 Undeveloped spurious hardware failure 
C63-UNDEVSPUR73 1.00E-03 Undeveloped spurious hardware failure 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

%BOC-FDWA 1.70E-03 FEEDWATER LINE A BREAK OUTSIDE CONTAINMENT 

%BOC-FDWB 1.70E-03 FEEDWATER LINE B BREAK OUTSIDE CONTAINMENT 

%BOC-IC 1.53E-05 IC LINE BREAK OUTSIDE CONTAINMENT 

%BOC-MS 1.00E-02 MAIN STEAM LINE BREAK OUTSIDE CONTAINMENT 

%BOC-RWCU 3.40E-03 RWCU LINE BREAK OUTSIDE CONTAINMENT 

%ISLOCA 6.42E-08 ISLOCA 

%LL-S 3.39E-04 LARGE STEAM LOCA (NO FW LINE BREAK) 

%LL-S-FDWA 5.55E-06 LARGE STEAM LOCA IN FW LINE A 

%LL-S-FDWB 5.55E-06 LARGE STEAM LOCA IN FW LINE B 

%ML-L 7.55E-05 MEDIUM LIQUID LOCA (NO RWCU BREAK) 

%ML-L-RWCU 6.51E-06 MEDIUM LIQUID LOCA IN RWCU 

%RVR 1.00E-10 REACTOR VESSEL RUPTURE 

%SL-L 1.43E-04 SMALL LIQUID LOCA (NO RWCU BREAK) 

%SL-L-RWCU 2.14E-04 SMALL LIQUID LOCA IN RWCU 

%SL-S 6.33E-04 SMALL STEAM LOCA (NO RWCU BREAK) 

%T-FDW 1.17E-01 LOSS OF FEEDWATER 

%T-GEN 1.18E+00 GENERAL TRANSIENT 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

%T-IORV 2.83E-02 IORV 

%T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

%T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED POWER

%T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED POWER 

%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 

%T-SW 9.70E-04 COMPLETE LOSS OF PSWS 

C12-AOV-CF-SCRV126 6.90E-09 CCF TO OPEN OF AIR OPERATED SCRAM VALVE AOV-126

C12-RE_-FD-R1V36 1.00E-04 RELAY (FAILURE TO CLOSE AND ENERGIZE PATH) 

C12-RE_-FD-R1V37 1.00E-04 RELAY (FAILURE TO CLOSE AND ENERGIZE PATH) 

C12-RE_-FD-R2V36 1.00E-04 RELAY (FAILURE TO CLOSE AND ENERGIZE PATH) 

C12-RE_-FD-R2V37 1.00E-04 RELAY (FAILURE TO CLOSE AND ENERGIZE PATH) 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C12-ROD-CF-SCRAM 2.50E-07 CCF OF CONTROL RODS TO INSERT 

C12-SOV-CF-V139 1.70E-06 CCF TO OPEN (VENT) 0F SCRAM PILOT SOLENOID 
VALVES SOV-139 

C12-SOV-FE-F036 1.00E-03 AIR HEADER DUMP VALVE SOV-F036 FAILS TO OPEN 

C12-SOV-FE-F037 1.00E-03 AIR HEADER DUMP VALVE SOV-F037 FAILS TO OPEN 

C71-ACT-FC-D1APRM 1.60E-07 DIV I APRM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D2APRM 1.60E-07 DIV II APRM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D3APRM 1.60E-07 DIV III APRM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D4APRM 1.60E-07 DIV IV APRM FAILS TO GENERATE TRIP SIGNAL 

C71-BYP-TM-D1APRM 3.00E-03 BYPASS UNIT - UNAVAILABILITY OF APRM SIGNAL FOR 
TESTING 

C71-BYP-TM-D2APRM 3.00E-03 BYPASS UNIT - UNAVAILABILITY OF APRM SIGNAL FOR 
TESTING 

C71-BYP-TM-D3APRM 3.00E-03 BYPASS UNIT - UNAVAILABILITY OF APRM SIGNAL FOR 
TESTING 

C71-BYP-TM-D4APRM 3.00E-03 BYPASS UNIT - UNAVAILABILITY OF APRM SIGNAL FOR 
TESTING 

C71-DTM-FC-RPSDIV1 6.00E-04 DIGITAL TRIP MODULE FAILS TO FUNCTION 

C71-DTM-FC-RPSDIV2 6.00E-04 DIGITAL TRIP MODULE FAILS TO FUNCTION 

C71-DTM-FC-RPSDIV3 6.00E-04 DIGITAL TRIP MODULE FAILS TO FUNCTION 

C71-DTM-FC-RPSDIV4 6.00E-04 DIGITAL TRIP MODULE FAILS TO FUNCTION 

C71-LDD-CF-2OF4G 1.86E-06 CCF LOAD DRIVER (2 or more of 4 GROUPS) 

C71-LDD-CF-MSIVALL 1.86E-06 CCF LOAD DRIVERS 

C71-LDD-FC-G1FLDA 9.60E-05 GROUP 1 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1FLDB 9.60E-05 GROUP 1 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1FLDC 9.60E-05 GROUP 1 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1FLDD 9.60E-05 GROUP 1 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G1SLDA 9.60E-05 GROUP 1 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1SLDB 9.60E-05 GROUP 1 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1SLDC 9.60E-05 GROUP 1 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G1SLDD 9.60E-05 GROUP 1 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G2FLDA 9.60E-05 GROUP 2 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G2FLDB 9.60E-05 GROUP 2 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C71-LDD-FC-G2FLDC 9.60E-05 GROUP 2 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G2FLDD 9.60E-05 GROUP 2 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G2SLDA 9.60E-05 GROUP 2 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G2SLDB 9.60E-05 GROUP 2 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G2SLDC 9.60E-05 GROUP 2 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G2SLDD 9.60E-05 GROUP 2 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G3FLDA 9.60E-05 GROUP 3 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3FLDB 9.60E-05 GROUP 3 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3FLDC 9.60E-05 GROUP 3 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3FLDD 9.60E-05 GROUP 3 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G3SLDA 9.60E-05 GROUP 3 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3SLDB 9.60E-05 GROUP 3 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3SLDC 9.60E-05 GROUP 4 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G3SLDD 9.60E-05 GROUP 4 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G4FLDA 9.60E-05 GROUP 4 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4FLDB 9.60E-05 GROUP 4 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4FLDC 9.60E-05 GROUP 4 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4FLDD 9.60E-05 GROUP 4 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-G4SLDA 9.60E-05 GROUP 4 DIV I LOAD DRIVER A FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4SLDB 9.60E-05 GROUP 4 DIV II LOAD DRIVER B FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4SLDC 9.60E-05 GROUP 4 DIV III LOAD DRIVER C FAILS TO DE-ENERGIZE 

C71-LDD-FC-G4SLDD 9.60E-05 GROUP 4 DIV IV LOAD DRIVER D FAILS TO DE-ENERGIZE

C71-LDD-FC-L1INFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C71-LDD-FC-L1INSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1INSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L1OBSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2INSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C71-LDD-FC-L2OBFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L2OBSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3INSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C71-LDD-FC-L3OBSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L3OBSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4INSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBFLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBFLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBFLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBFLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBSLDA 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBSLDB 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-LDD-FC-L4OBSLDC 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 
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Table 4.5-7c  

I&C System – Basic Events 

The following basic events are used in the C71 fault tree: 

Basic Event Prob Description 

C71-LDD-FC-L4OBSLDD 9.60E-05 LOAD DRIVER FAILS TO INTERRUPT CURRENT ON 
DEMAND 

C71-OLU-FC-MSIVDIV1 4.80E-04 OUTPUT LOGIC COMPONENT FAILS TO FUNCTION 

C71-OLU-FC-MSIVDIV2 4.80E-04 OUTPUT LOGIC COMPONENT FAILS TO FUNCTION 

C71-OLU-FC-MSIVDIV3 4.80E-04 OUTPUT LOGIC COMPONENT FAILS TO FUNCTION 

C71-OLU-FC-MSIVDIV4 4.80E-04 OUTPUT LOGIC COMPONENT FAILS TO FUNCTION 

C71-OLU-FC-RPSDIV1 4.80E-04 RPS DIV I OUPUT LOGIC UNIT FAILS TO GENERATE TRIP 
SIGNAL 

C71-OLU-FC-RPSDIV2 4.80E-04 RPS DIV II OUPUT LOGIC UNIT FAILS TO GENERATE TRIP 
SIGNAL 

C71-OLU-FC-RPSDIV3 4.80E-04 RPS DIV III OUPUT LOGIC UNIT FAILS TO GENERATE TRIP 
SIGNAL 

C71-OLU-FC-RPSDIV4 4.80E-04 RPS DIV IV OUPUT LOGIC UNIT FAILS TO GENERATE TRIP 
SIGNAL 

C71-SLU-FC-NMSDIV1 9.00E-04 NMS DIV 1 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
APRMS TO TLU 1 

C71-SLU-FC-NMSDIV2 9.00E-04 NMS DIV 2 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
APRMS TO TLU 2 

C71-SLU-FC-NMSDIV3 9.00E-04 NMS DIV 3 TRIP LOGIC UNIT UNIT FAILS TO PASS STATUS 
OF APRMS TO TLU 3 

C71-SLU-FC-NMSDIV4 9.00E-04 NMS DIV 4 TRIP LOGIC UNIT FAILS TO PASS STATURS OF 
APRMS TO TLU 4 

C71-SLU-FC-RPSDIV1 9.00E-04 RPS DIV I TLU FAILS 

C71-SLU-FC-RPSDIV2 9.00E-04 RPS DIV II TLU FAILS 

C71-SLU-FC-RPSDIV3 9.00E-04 RPS DIV III TLU FAILS 

C71-SLU-FC-RPSDIV4 9.00E-04 RPS DIV IV TLU FAILS 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

%BOC-FDWA 1.70E-03 FEEDWATER LINE A BREAK OUTSIDE CONTAINMENT 

%BOC-FDWB 1.70E-03 FEEDWATER LINE B BREAK OUTSIDE CONTAINMENT 

%BOC-IC 1.53E-05 IC LINE BREAK OUTSIDE CONTAINMENT 

%BOC-MS 1.00E-02 MAIN STEAM LINE BREAK OUTSIDE CONTAINMENT 

%BOC-RWCU 3.40E-03 RWCU LINE BREAK OUTSIDE CONTAINMENT 

%ISLOCA 6.42E-08 ISLOCA 

%LL-S 3.39E-04 LARGE STEAM LOCA (NO FW LINE BREAK) 

%LL-S-FDWA 5.55E-06 LARGE STEAM LOCA IN FW LINE A 

%LL-S-FDWB 5.55E-06 LARGE STEAM LOCA IN FW LINE B 

%ML-L 7.55E-05 MEDIUM LIQUID LOCA (NO RWCU BREAK) 

%ML-L-RWCU 6.51E-06 MEDIUM LIQUID LOCA IN RWCU 

%RVR 1.00E-10 REACTOR VESSEL RUPTURE 

%SL-L 1.43E-04 SMALL LIQUID LOCA (NO RWCU BREAK) 

%SL-L-RWCU 2.14E-04 SMALL LIQUID LOCA IN RWCU 

%SL-S 6.33E-04 SMALL STEAM LOCA (NO RWCU BREAK) 

%T-GEN 1.18E+0
0 GENERAL TRANSIENT 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

%T-IORV 2.83E-02 IORV 

%T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

%T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED POWER

%T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED POWER 

%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 

%T-SW 9.70E-04 COMPLETE LOSS OF PSWS 

C11-LOG-FC-CHNLA 1.20E-04 LOGIC UNIT FAILS TO FUNCTION 

C11-LOG-FC-CHNLB 1.20E-04 LOGIC UNIT FAILS TO FUNCTION 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C12-AOV-CF-SCRV126 1.00E-06 CCF TO OPEN OF AIR OPERATED SCRAM VALVE AOV-
126 

C12-INV-FC-G1X205 3.60E-03 FMCRD ELECTRICAL GROUP 1 X205 INVERTER FAILS 
DURING OPERATION 

C12-INV-FC-G2X205 3.60E-03 FMCRD ELECTRICAL GROUP 2 X205 INVERTER FAILS 
DURING OPERATION 

C12-INV-FC-G3X205 3.60E-03 FMCRD ELECTRICAL GROUP 3 X205 INVERTER FAILS 
DURING OPERATION 

C12-MOT-FR-CFFMCRD 1.00E-06 COMMON CAUSE FAILURE OF FMCRD MOTORS TO RUN

C12-MOT-FS-CFFMCRD 1.00E-06 COMMON CAUSE FAILURE OF FMCRD MOTORS TO 
START 

C12-SOV-FE-F038 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F039 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F042 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F043A 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F043B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F044A 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C12-SOV-FE-F044B 1.00E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

C71-ACT-FC-D1SRNM 2.88E-05 DIV I SRNM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D2SRNM 2.88E-05 DIV II SRNM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D3SRNM 2.88E-05 DIV III SRNM FAILS TO GENERATE TRIP SIGNAL 

C71-ACT-FC-D4SRNM 2.88E-05 DIV IV SRNM FAILS TO GENERATE TRIP SIGNAL 

C71-BYP-TM-D1SRNM 3.00E-03 UNAVAILABLE FOR TEST/MAINTENANCE 

C71-BYP-TM-D2SRNM 3.00E-03 UNAVAILABLE FOR TEST/MAINTENANCE 

C71-BYP-TM-D3SRNM 3.00E-03 UNAVAILABLE FOR TEST/MAINTENANCE 

C71-BYP-TM-D4SRNM 3.00E-03 UNAVAILABLE FOR TEST/MAINTENANCE 

C71-SLU-FC-NMSDIV1 9.00E-04 NMS DIV 1 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
APRMS TO TLU 1 

C71-SLU-FC-NMSDIV2 9.00E-04 NMS DIV 2 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
APRMS TO TLU 2 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C71-SLU-FC-NMSDIV3 9.00E-04 NMS DIV 3 TRIP LOGIC UNIT UNIT FAILS TO PASS 
STATUS OF APRMS TO TLU 3 

C71-SLU-FC-NMSDIV4 9.00E-04 NMS DIV 4 TRIP LOGIC UNIT FAILS TO PASS STATURS 
OF APRMS TO TLU 4 

C71-SLU-FC-SRNDIV1 9.00E-04 NMS DIV 1 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
SRNMS TO TLU 1 

C71-SLU-FC-SRNDIV2 9.00E-04 NMS DIV 2 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
SRNMS TO TLU 2 

C71-SLU-FC-SRNDIV3 9.00E-04 NMS DIV 3 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
SRNMS TO TLU 3 

C71-SLU-FC-SRNDIV4 9.00E-04 NMS DIV 4 TRIP LOGIC UNIT FAILS TO PASS STATUS OF 
SRNMS TO TLU 4 

C72-ATM-FC-DPSL1LLA 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL A (N009) 

C72-ATM-FC-DPSL1LLB 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL B (N009) 

C72-ATM-FC-DPSL1LLC 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL C (N009) 

C72-ATM-FC-DPSL1LLD 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL D (N009) 

C72-ATM-FC-DPSLLA 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL A (L2) 

C72-ATM-FC-DPSLLB 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL B (L2) 

C72-ATM-FC-DPSLLC 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL C (L2) 

C72-ATM-FC-DPSLLD 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR LOW 
LEVEL D (L2) 

C72-ATM-FC-DPSPRA 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR HIGH 
PRESSURE A 

C72-ATM-FC-DPSPRB 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR HIGH 
PRESSURE B 

C72-ATM-FC-DPSPRC 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR HIGH 
PRESSURE C 

C72-ATM-FC-DPSPRD 1.00E-04 FAILURE OF ANALOG TRIP MODULE SIGNAL FOR HIGH 
PRESSURE D 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-CCFSOFTWARE 1.00E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

C72-LDD-CF-LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS 

C72-LDD-FC-FWRB1 1.80E-04 LOAD DRIVER FAILS TO ENERGIZE FWRB CIRCUIT 

C72-LDD-FC-FWRB2 1.80E-04 LOAD DRIVER FAILS TO ENERGIZE FWRB CIRCUIT 

C72-LDD-FC-S1B21F006A 1.80E-04 SRV F006A FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006B 1.80E-04 SRV F006B FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006C 1.80E-04 SRV F006C FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006D 1.80E-04 SRV F006D FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006E 1.80E-04 SRV F006E FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006F 1.80E-04 SRV F006F FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006G 1.80E-04 SRV F006G FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006H 1.80E-04 SRV F006H FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006J 1.80E-04 SRV F006J FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B21F006K 1.80E-04 SRV F006K FIRST SERIES LOAD DRIVER FAILS ACTUATE

C72-LDD-FC-S1B32F1 9.60E-05 ICS F001 FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1B32F2 9.60E-05 ICS F002 FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1B32F3 9.60E-05 ICS F003 FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1B32F4 9.60E-05 ICS F004 FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1B32P1 1.80E-04 VALVE F104A LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S1B32P2 1.80E-04 VALVE F104B LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S1F002A 1.80E-04 F002A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002B 1.80E-04 F002B FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002C 1.80E-04 F002C FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002D 1.80E-04 F002D FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002E 1.80E-04 F002E FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002F 1.80E-04 F002F FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002G 1.80E-04 F002G FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F002H 1.80E-04 F002H FIRST SERIES LOAD DRIVER FAILS ACTUATE 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-LDD-FC-S1F003A 1.80E-04 F003A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F003B 1.80E-04 F003B FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F003C 1.80E-04 F003C FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F003D 1.80E-04 F003D FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004A 1.80E-04 F004A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004B 1.80E-04 F004B FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004C 1.80E-04 F004C FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004D 1.80E-04 F004D FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004E 1.80E-04 F004E FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004F 1.80E-04 F004F FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004G 1.80E-04 F004G FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F004H 1.80E-04 F004H FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F005A 1.80E-04 F005A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F005B 1.80E-04 F005B FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F005C 1.80E-04 F005C FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F005D 1.80E-04 F005D FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F006A 1.80E-04 F006A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F006B 1.80E-04 F006B FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F006C 1.80E-04 F006C FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1F006D 1.80E-04 F006D FIRST SERIES LOAD DRIVER FAILS ACTUATE 

C72-LDD-FC-S1G31F3A 9.60E-05 RWCU/SDC F003A FIRST SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S1G31F3B 9.60E-05 RWCU/SDC F003B FIRST SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S1G31F8A 9.60E-05 RWCU/SDC F008A FIRST SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S1G31F8B 9.60E-05 RWCU/SDC F008B FIRST SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S1T10VB1 9.60E-05 VB 1 FIRST SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S1T10VB2 9.60E-05 VB 2 FIRST SERIES LOAD DRIVER FAILS TO ACTUATE 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-LDD-FC-S1T10VB3 9.60E-05 VB 3 FIRST SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S2B21F006A 1.80E-04 SRV F006A SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006B 1.80E-04 SRV F006B SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006C 1.80E-04 SRV F006C SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006D 1.80E-04 SRV F006D SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006E 1.80E-04 SRV F006E SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006F 1.80E-04 SRV F006F SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006G 1.80E-04 SRV F006G SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006H 1.80E-04 SRV F006H SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006J 1.80E-04 SRV F006J SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B21F006K 1.80E-04 SRV F006K SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B32F1 9.60E-05 ICS F001 SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B32F2 9.60E-05 ICS F002 SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B32F3 9.60E-05 ICS F003 SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B32F4 9.60E-05 ICS F004 SECOND SERIES LOAD DRIVER FAILS 
ACTUATE 

C72-LDD-FC-S2B32P1 1.80E-04 VALVE F104D LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S2B32P2 1.80E-04 VALVE F104C LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S2F002A 1.80E-04 F002A SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002B 1.80E-04 F002B SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-LDD-FC-S2F002C 1.80E-04 F002C SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002D 1.80E-04 F002D SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002E 1.80E-04 F002E SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002F 1.80E-04 F002F SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002G 1.80E-04 F002G SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F002H 1.80E-04 F002H SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F003A 1.80E-04 F003A SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F003B 1.80E-04 F003B SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F003C 1.80E-04 F003C SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F003D 1.80E-04 F003D SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004A 1.80E-04 F004A SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004B 1.80E-04 F004B SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004C 1.80E-04 F004C SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004D 1.80E-04 F004D SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004E 1.80E-04 F004E SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004F 1.80E-04 F004F SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004G 1.80E-04 F004G SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F004H 1.80E-04 F004H SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 
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Table 4.5-7d  

I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-LDD-FC-S2F005A 1.80E-04 F005A SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F005B 1.80E-04 F005B SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F005C 1.80E-04 F005C SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F005D 1.80E-04 F005D SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F006A 1.80E-04 F006A SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F006B 1.80E-04 F006B SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F006C 1.80E-04 F006C SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2F006D 1.80E-04 F006D SECOND SERIES LOAD DRIVER FAILS TO 
ACTUATE 

C72-LDD-FC-S2G31F3A 9.60E-05 RWCU/SDC F003A SECOND SERIES LOAD DRIVER FAILS 
TO ACTUATE 

C72-LDD-FC-S2G31F3B 9.60E-05 RWCU/SDC F003B SECOND SERIES LOAD DRIVER FAILS 
TO ACTUATE 

C72-LDD-FC-S2G31F8A 9.60E-05 RWCU/SDC F008A SECOND SERIES LOAD DRIVER FAILS 
TO ACTUATE 

C72-LDD-FC-S2G31F8B 9.60E-05 RWCU/SDC F008B SECOND SERIES LOAD DRIVER FAILS 
TO ACTUATE 

C72-LDD-FC-S2T10VB1 9.60E-05 VB 1 SECOND SERIES LOAD DRIVER FAILS TO ACTUATE

C72-LDD-FC-S2T10VB2 9.60E-05 VB 2 SECOND SERIES LOAD DRIVER FAILS TO ACTUATE

C72-LDD-FC-S2T10VB3 9.60E-05 VB 3SECOND SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004A 1.80E-04 F004A THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004B 1.80E-04 F004B THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004C 1.80E-04 F004C THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004D 1.80E-04 F004D THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004E 1.80E-04 F004E THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004F 1.80E-04 F004F THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 
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I&C System – Basic Events 

The following basic events are used in the C72 fault tree: 

Basic Event Prob Description 

C72-LDD-FC-S3F004G 1.80E-04 F004G THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LDD-FC-S3F004H 1.80E-04 F004H THIRD SERIES LOAD DRIVER FAILS TO ACTUATE 

C72-LOG-FC-D1DPS 1.20E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-D2DPS 1.20E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-D3DPS 1.20E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-UND 1.00E+0
0 C72 UNDEVELOP LOGIC (MANUAL ACTUATION) 

C74-ATM-FC-LDIV1 1.00E-04 DIV I LOW RPV LEVEL ANALOG TRIP MODULE 

C74-ATM-FC-LDIV2 1.00E-04 DIV II LOW RPV LEVEL ANALOG TRIP MODULE 

C74-ATM-FC-LDIV3 1.00E-04 DIV III LOW RPV LEVEL ANALOG TRIP MODULE 

C74-ATM-FC-LDIV4 1.00E-04 DIV IV LOW RPV LEVEL ANALOG TRIP MODULE 

C74-ATM-FC-PDIV1 1.00E-04 DIV I HIGH RPV PRESSURE ANALOG TRIP MODULE 

C74-ATM-FC-PDIV2 1.00E-04 DIV II HIGH RPV PRESSURE ANALOG TRIP MODULE 

C74-ATM-FC-PDIV3 1.00E-04 DIV III HIGH RPV PRESSURE ANALOG TRIP MODULE 

C74-ATM-FC-PDIV4 1.00E-04 DIV IV HIGH RPV PRESSURE ANALOG TRIP MODULE 

C74-CCFATSOFTWARE 1.00E-04 COMMON CAUSE FAILURE OF ATWS/SLC LOGIC 
PROCESSORS 

C74-LOG-FC-ATWSD1 1.20E-04 DIV I ATWS LOGIC PROCESSOR UNIT FAILS TO 
FUNCTION 

C74-LOG-FC-ATWSD2 1.20E-04 DIV II ATWS LOGIC PROCESSOR UNIT FAILS TO 
FUNCTION 

C74-LOG-FC-ATWSD3 1.20E-04 DIV III ATWS LOGIC PROCESSOR UNIT FAILS TO 
FUNCTION 

C74-LOG-FC-ATWSD4 1.20E-04 DIV IV ATWS LOGIC PROCESSOR UNIT FAILS TO 
FUNCTION 
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Table 4.5-8a  

I&C System - Cutsets 

For each C62 system top event, the dominant cutsets are shown below. 
 
C62-C72-ARIDPSD1LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV I (L2) 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV I (L2) 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV I (L2) 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV I (L2) 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD1PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
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R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD2PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3LLA FAILURE OF RPV LOW LEVEL CHANNEL A SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3LLB FAILURE OF RPV LOW LEVEL CHANNEL B SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3LLC FAILURE OF RPV LOW LEVEL CHANNEL C SIGNAL TO DPS DIV III 
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Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3LLD FAILURE OF RPV LOW LEVEL CHANNEL D SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3PRA FAILURE OF RPV HIGH PRESSURE CHANNEL A SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3PRB FAILURE OF RPV HIGH PRESSURE CHANNEL B SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3PRC FAILURE OF RPV HIGH PRESSURE CHANNEL C SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-ARIDPSD3PRD FAILURE OF RPV HIGH PRESSURE CHANNEL D SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F001-DIV1 Failure of ICS isolation for F001 Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F001-DIV2 Failure of ICS isolation for F001 Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F002-DIV1 Failure of ICS isolation for F002 Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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  R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F002-DIV2 Failure of ICS isolation for F002 Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F003A-DIV1 Failure to isolate RWCU F003A Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F003B-DIV1 Failure to isolate RWCU F003B Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F003B-DIV2 Failure to isolate RWCU F003B Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F003-DIV1 Failure of ICS isolation for F003 Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F003-DIV2 Failure of ICS isolation for F003 Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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  R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F004-DIV1 Failure of ICS isolation for F004 Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F004-DIV2 Failure of ICS isolation for F004 Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F008A-DIV1 Failure to isolate RWCU F008A Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F008A-DIV2 Failure to isolate RWCU F008A Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F008B-DIV1 Failure to isolate RWCU F008B Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-F008B-DIV2 Failure to isolate RWCU F008B Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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  R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D1LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D1LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D1LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D1LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV I 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D2LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D2LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D2LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D2LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV II 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D3LLA FAILURE OF RPV LOW LEVEL L1 CHANNEL A SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 
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C62-C72-L1D3LLB FAILURE OF RPV LOW LEVEL L1 CHANNEL B SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D3LLC FAILURE OF RPV LOW LEVEL L1 CHANNEL C SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-C72-L1D3LLD FAILURE OF RPV LOW LEVEL L1 CHANNEL D SIGNAL TO DPS DIV III 

Probability % of Top Event Probability Description 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 100.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-G21-C001A-A Failure of the start signal to FAPCS A 

Probability % of Top Event Probability Description 

1.E-04 98.0 C62-
CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-G21-C001B-B Failure of the start signal to FAPCS B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-N21-C001A NO AUTO START SIGNAL TO FEEDWATER PUMP/ FEEDWATER BOOSTER PUMP A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-C001B NO AUTO START SIGNAL TO FEEDWATER PUMP/ FEEDWATER BOOSTER PUMP B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
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C62-N21-C001C NO AUTO START SIGNAL TO FEEDWATER PUMP/ FEEDWATER BOOSTER PUMP C. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-C001D NO AUTO START SIGNAL TO FEEDWATER PUMP/ FEEDWATER BOOSTER PUMP D. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-CONDA NO AUTO START SIGNAL TO CONDENSATE PUMP A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-CONDAHUA NO AUTO START SIGNAL TO AIR HANDLING UNIT COND PUMP ROOM TRAIN 
A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
1.E-06 1.0 R13-12-CB 1.E-03 Loss of Power from R13-12-CB 

R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 
1.E-06 1.0 R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
 
C62-N21-CONDAHUB NO AUTO START SIGNAL TO AIR HANDLING UNIT COND PUMP ROOM TRAIN 
B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-CONDB NO AUTO START SIGNAL TO CONDENSATE PUMP B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 

1.E-06 1.0 R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 
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  R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
 
C62-N21-CONDC NO AUTO START SIGNAL TO CONDENSATE PUMP C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-CONDD NO AUTO START SIGNAL TO CONDENSATE PUMP D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F0033 NO AUTO OPEN SIGNAL TO FW PUMP A MOV ISOLATION VALVE. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F0034 NO AUTO OPEN SIGNAL TO FW PUMP B MOV ISOLATION VALVE F0034. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F0035 NO AUTO OPEN SIGNAL TO FW PUMP C MOV ISOLATION VALVE F0035. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F0036 NO AUTO OPEN SIGNAL TO FW PUMP D MOV ISOLATION VALVE. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 

1.E-06 1.0 R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 
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  R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
 
C62-N21-F005 NO AUTO OPEN SIGNAL TO COND PUMP A MOV ISOLATION VALVE F005. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F006 NO AUTO OPEN SIGNAL TO COND PUMP B MOV ISOLATION VALVE F006. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F007 NO AUTO OPEN SIGNAL TO COND PUMP C MOV ISOLATION VALVE F007. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-F008 NO AUTO OPEN SIGNAL TO COND PUMP D MOV ISOLATION VALVE F008. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-FWAHUA NO AUTO START SIGNAL TO AIR HANDLING UNIT FW PUMP ROOM TRAIN A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-N21-FWAHUB NO AUTO START SIGNAL TO AIR HANDLING UNIT FW PUMP ROOM TRAIN B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 

1.E-06 1.0 R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 
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  R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
 
C62-P21-C001A No auto start actuation signal to RCCW pump C001A. 

Probability % of Top Event Probability Description 
1.E-04 97.1 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P21-C001B No auto start actuation signal to RCCW pump C001B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-C002A No auto start actuation signal to RCCW pump C002A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-C002B No auto start actuation signal to RCCW pump C002B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-C003A No auto start actuation signal to RCCW pump C003A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-C003B No auto start actuation signal to RCCW pump C003B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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  R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0004 Failure to close F0004 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0007 Failure to close F0007 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010A1 No Auto Actuation signal to open RCCW valve F0010A1. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010A2 No Auto Actuation signal to open RCCW valve F0010A2. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010A3 No Auto Actuation signal to open RCCW valve F0010A3. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010B1 No Auto Actuation signal to open RCCW valve F0010B1. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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  R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010B2 No Auto Actuation signal to open RCCW valve F0010B2. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0010B3 No Auto Actuation signal to open RCCW valve F0010B3. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0020 Failure to close F0020 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0027 Failure to close F0027 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P21-F0061 NO CONTROL SIGNAL TO CLOSE RCCW VALVE F0061 ON LOPP. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P22-F0005A Manual actuation signal fails TCCW F0005A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P22-F0005B Manual actuation signal fails TCCW F0005B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P22-F0005C Manual actuation signal fails TCCW F0005C. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P22-F0005D Manual actuation signal fails TCCW F0005D. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P30-F0023 Condensate Makeup valve train A control fails 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P30-F0026 Condensate Makeup valve train B control fails 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P41-C001A Auto actuation signal to start pump C001A fails. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-C001B Auto actuation signal to start pump C001B fails. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-C002A Auto actuation signal to start pump C002A fails. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-C002B Auto actuation signal to start pump C002B fails. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-F002A No auto actuation signal to open valve F002A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-F002B No auto actuation signal to open valve F002B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-F004A No auto actuation signal to open valve F004A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
1.E-06 1.0 R13-11-CB 1.E-03 Loss of Power from R13-11-CB 
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R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-F004B No auto actuation signal to open valve F004B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-P41-F006A NO AUTO ACTUATION SIGNAL TO OPEN VALVE F006A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P41-F006B NO AUTO ACTUATION SIGNAL TO OPEN VALVE F006B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P41-F009A NO AUTO ACTUATION SIGNAL TO OPEN VALVE F009A. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P41-F009B NO AUTO ACTUATION SIGNAL TO OPEN VALVE F009B. 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-RBA 1.E-03 Loss of Power from R13-NSR-RBA 1.E-06 1.0 
R13-NSR-RBB 1.E-03 Loss of Power from R13-NSR-RBB 

 
C62-P51-ACV-F015A Spurious closure of Service Air isolation valve 
Probability % of Top Event Probability Description 
1.E-03 90.9 C62-UNDEVSPUR146 1.E-03 Undeveloped spurious hardware failure 
1.E-04 9.1 C62-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for spurious 
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C62-P51-CMP-C001A Failure of control signal to Service Air Compressor A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P51-CMP-C001B Failure of control signal to Service Air Compressor B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-ABV0001 Failure of signal to Service Air to Instrument Air cross-connect 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-ABV0002A Failure of control signal to AOV ABV0002A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-ABV0002B Failure of control signal to AOV ABV0002B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-F0031A Failure to control Inst Air Filter inlet valve F0031A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
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C62-P52-ACV-F0031B Failure to control Inst Air Filter inlet valve F0031B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-F0032A Failure to control Inst Air Filter inlet valve F0032A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-ACV-F0032B Failure to control Inst Air Filter inlet valve F0032B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-CMP-C001A Failure of start signal to Instrument Air compressor 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P52-CMP-C001B Failure of start signal to Instrument Air compressor 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 

 
C62-P54-F014 HPNSS Reg Valve F014 control 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-TBA 1.E-03 Loss of Power from R13-NSR-TBA 1.E-06 1.0 
R13-NSR-TBB 1.E-03 Loss of Power from R13-NSR-TBB 
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C62-U43-P1B-B Failure of the manual start signal to fire pump 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 

 
C62-U43-P2B-B Failure of the manual start signal to fire pump 2 
Probability % of Top Event Probability Description 

1.E-04 98.0 C62-CCFSOFTWARE 1.E-04 Common cause failure of software 
R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-NSR-CPA 1.E-03 Loss of Power from R13-NSR-CPA 1.E-06 1.0 
R13-NSR-CPB 1.E-03 Loss of Power from R13-NSR-CPB 
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Table 4.5-8b  

I&C System - Cutsets 

For each C63 system top event, the dominant cutsets are shown below. 
 
C63-B21-F004A-A Failure to fire Squib A on DPV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004A-B Failure to fire Squib B on DPV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F004A-C Failure to fire Squib C on DPV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004B-A Failure to fire Squib A on DPV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004B-B Failure to fire Squib B on DPV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F004B-C Failure to fire Squib C on DPV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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Probability % of Top Event Probability Description 
R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004C-A Failure to fire Squib A on DPV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004C-B Failure to fire Squib B on DPV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F004C-C Failure to fire Squib C on DPV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004D-A Failure to fire Squib A on DPV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004D-B Failure to fire Squib B on DPV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F004D-C Failure to fire Squib C on DPV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004E-A Failure to fire Squib A on DPV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004E-B Failure to fire Squib B on DPV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F004E-C Failure to fire Squib C on DPV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004F-A Failure to fire Squib A on DPV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004F-B Failure to fire Squib B on DPV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F004F-C Failure to fire Squib C on DPV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004G-A Failure to fire Squib A on DPV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004G-B Failure to fire Squib B on DPV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F004G-C Failure to fire Squib C on DPV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F004H-A Failure to fire Squib A on DPV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F004H-B Failure to fire Squib B on DPV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F004H-C Failure to fire Squib C on DPV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006A-A Failure to energize solenoid A on SRV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006A-B Failure to energize solenoid B on SRV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F006A-C Failure to energize solenoid C on SRV A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006B-A Failure to energize solenoid A on SRV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006B-B Failure to energize solenoid B on SRV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F006B-C Failure to energize solenoid C on SRV B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006C-A Failure to energize solenoid A on SRV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006C-B Failure to energize solenoid B on SRV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F006C-C Failure to energize solenoid C on SRV C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006D-A Failure to energize solenoid A on SRV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006D-B Failure to energize solenoid B on SRV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F006D-C Failure to energize solenoid C on SRV D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006E-A Failure to energize solenoid A on SRV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006E-B Failure to energize solenoid B on SRV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F006E-C Failure to energize solenoid C on SRV E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006F-A Failure to energize solenoid A on SRV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006F-B Failure to energize solenoid B on SRV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C63-B21-F006F-C Failure to energize solenoid C on SRV F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006G-A Failure to energize solenoid A on SRV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006G-B Failure to energize solenoid B on SRV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F006G-C Failure to energize solenoid C on SRV G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006H-A Failure to energize solenoid A on SRV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006H-B Failure to energize solenoid B on SRV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 



NEDO-33201 Rev 3 

4.5-110 

 
C63-B21-F006H-C Failure to energize solenoid C on SRV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006J-A Failure to energize solenoid A on SRV J 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006J-B Failure to energize solenoid B on SRV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B21-F006J-C Failure to energize solenoid C on SRV H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B21-F006K-A Failure to energize solenoid A on SRV K 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B21-F006K-B Failure to energize solenoid B on SRV K 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 



NEDO-33201 Rev 3 

4.5-111 

 
C63-B21-F006K-C Failure to energize solenoid C on SRV K 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F001-SPUR-A Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR58 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F001-SPUR-B Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR59 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F001-SPUR-C Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR60 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F001-SPUR-D Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR61 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F002-SPUR-A Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR62 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F002-SPUR-B Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR63 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F002-SPUR-C Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR64 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 
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C63-B32-F002-SPUR-D Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR65 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F003-SPUR-A Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR66 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F003-SPUR-B Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR67 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F003-SPUR-C Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR68 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F003-SPUR-D Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR69 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F004-SPUR-A Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR70 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F004-SPUR-B Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR71 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F004-SPUR-C Spurious actuation 

Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR72 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 
spurious 

 
C63-B32-F004-SPUR-D Spurious actuation 
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Probability % of Top Event Probability Description 
1.E-03 90.9 C63-UNDEVSPUR73 1.E-03 Undeveloped spurious hardware failure 

1.E-04 9.1 C63-
CCFSOFTWARE_S 1.E-04 Common cause failure of software, for 

spurious 
 
C63-B32-F005A-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F005A-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F005A-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F005B-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F005B-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F005B-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F005C-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F005C-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F005C-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F005D-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F005D-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F005D-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F006A-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F006A-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F006A-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F006B-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F006B-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F006B-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F006C-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F006C-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F006C-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F006D-A Failure to energize solenoid A on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F006D-B Failure to energize solenoid B on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F006D-C Failure to energize solenoid C on Condensate return valve 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F007A Failure to energize solenoid on vent valve 7A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F007B Failure to energize solenoid on vent valve 7B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F007C Failure to energize solenoid on vent valve 7C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F007D Failure to energize solenoid on vent valve 7D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F008A Failure to energize solenoid on vent valve 8A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F008B Failure to energize solenoid on vent valve 8B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F008C Failure to energize solenoid on vent valve 8C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F008D Failure to energize solenoid on vent valve 8D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F009A Failure to energize solenoid on vent valve 9A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F009B Failure to energize solenoid on vent valve 9B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F009C Failure to energize solenoid on vent valve 9C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F009D Failure to energize solenoid on vent valve 9D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 



NEDO-33201 Rev 3 

4.5-119 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F010A Failure to energize solenoid on vent valve 10A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F010B Failure to energize solenoid on vent valve 10B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F010C Failure to energize solenoid on vent valve 10C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F010D Failure to energize solenoid on vent valve 10D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F011A Failure to energize solenoid on vent valve 11A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F011B Failure to energize solenoid on vent valve 11B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F011C Failure to energize solenoid on vent valve 11C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F011D Failure to energize solenoid on vent valve 11D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F012A Failure to energize solenoid on vent valve 12A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F012B Failure to energize solenoid on vent valve 12B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F012C Failure to energize solenoid on vent valve 12C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F012D Failure to energize solenoid on vent valve 12D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-B32-F104A Failure to open cross-connect valve 104A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-B32-F104B Failure to open cross-connect valve 104B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-B32-F104C Failure to open cross-connect valve 104C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-B32-F104D Failure to open cross-connect valve 104D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C41-F002A-A ACCUMULATOR 1A LEVEL SIGNAL A TO AOV FOO2A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F002A-B ACCUMULATOR 1A LEVEL SIGNAL B TO AOV FOO2A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F002B-A ACCUMULATOR 1B LEVEL SIGNAL A TO AOV FOO2B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F002B-B ACCUMULATOR 1B LEVEL SIGNAL B TO AOV FOO2B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F002C-A ACCUMULATOR 1A LEVEL SIGNAL A TO AOV FOO2C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F002C-B ACCUMULATOR 1A LEVEL SIGNAL B TO AOV FOO2C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F002D-A ACCUMULATOR 1B LEVEL SIGNAL A TO AOV FOO2D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F002D-B ACCUMULATOR 1B LEVEL SIGNAL B TO AOV FOO2D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F003A-A Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F003A-B Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F003A-C Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C41-F003B-A Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F003B-B Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F003B-C Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C41-F003C-A Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F003C-B Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F003C-C Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C41-F003D-A Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C41-F003D-B Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C41-F003D-C Squib actuation signal 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
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R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C71-D1DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS DIV I 
DTM 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
 
C63-C71-D1DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS DIV I 
DTM 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C71-D1DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS DIV I DTM 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C71-D2DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS DIV II 
DTM 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C71-D2DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS DIV II 
DTM 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C71-D2DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS DIV II 
DTM 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C71-D3DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS DIV III 
DTM 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C71-D3DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS DIV III 
DTM 

Probability % of Top Event Probability Description 
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R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C71-D3DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS DIV III 
DTM 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C71-D4DTM-CV FAILURE TO GENERATE HIGH CONDENSER VACUUM SIGNAL FOR RPS DIV IV 
DTM 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C71-D4DTM-DP FAILURE TO GENERATE HIGH DRYWELL PRESSURE SIGNAL FOR RPS DIV IV 
DTM 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C71-D4DTM-PR FAILURE TO GENERATE HIGH REACTOR PRESSURE SIGNAL FOR RPS DIV IV 
DTM 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D1ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV I LOGIC 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV I LOGIC 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

Probability % of Top Event Probability Description 
1.E-06 100.0 R13-11-RB 1.E-03 Loss of Power from R13-11-RB 
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  R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
 
C63-C74-D1ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV I LOGIC 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV I LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D1ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV I LOGIC 

Probability % of Top Event Probability Description 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 100.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-C74-D2ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV II LOGIC 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV II LOGIC 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV II LOGIC 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV II LOGIC (L2) 

Probability % of Top Event Probability Description 
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R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D2ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV II LOGIC 

Probability % of Top Event Probability Description 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 100.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-C74-D3ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV III LOGIC 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV III LOGIC 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV III LOGIC 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV III LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-C74-D3ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV III LOGIC 

Probability % of Top Event Probability Description 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 100.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 



NEDO-33201 Rev 3 

4.5-129 

 
C63-C74-D4ATWSD1LL FAILURE OF DIV I LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD1PR FAILURE OF DIV I HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV LOGIC 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD2LL FAILURE OF DIV II LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD2PR FAILURE OF DIV II HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV LOGIC 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD3LL FAILURE OF DIV III LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD3PR FAILURE OF DIV III HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV LOGIC 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD4LL FAILURE OF DIV IV LOW RPV LEVEL ATWS DIV IV LOGIC (L2) 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-C74-D4ATWSD4PR FAILURE OF DIV IV HIGH RPV PRESSURE SIGNAL TO ATWS DIV IV LOGIC 

Probability % of Top Event Probability Description 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 100.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C63-E50-F002A-A Failure to actuate squib A on GDCS valve 2A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F002A-B Failure to actuate squib B on GDCS valve 2A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002A-C Failure to actuate squib C on GDCS valve 2A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002B-A Failure to actuate squib A on GDCS valve 2B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F002B-B Failure to actuate squib B on GDCS valve 2B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002B-C Failure to actuate squib C on GDCS valve 2B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002C-A Failure to actuate squib A on GDCS valve 2C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F002C-B Failure to actuate squib B on GDCS valve 2C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002C-C Failure to actuate squib C on GDCS valve 2C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002D-A Failure to actuate squib A on GDCS valve 2D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F002D-B Failure to actuate squib B on GDCS valve 2D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002D-C Failure to actuate squib C on GDCS valve 2D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002E-A Failure to actuate squib A on GDCS valve 2E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F002E-B Failure to actuate squib B on GDCS valve 2E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002E-C Failure to actuate squib C on GDCS valve 2E 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002F-A Failure to actuate squib A on GDCS valve 2F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F002F-B Failure to actuate squib B on GDCS valve 2F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002F-C Failure to actuate squib C on GDCS valve 2F 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002G-A Failure to actuate squib A on GDCS valve 2G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F002G-B Failure to actuate squib B on GDCS valve 2G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002G-C Failure to actuate squib C on GDCS valve 2G 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F002H-A Failure to actuate squib A on GDCS valve 2H 
Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F002H-B Failure to actuate squib B on GDCS valve 2H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F002H-C Failure to actuate squib C on GDCS valve 2H 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F006A-A Failure to actuate squib A on GDCS valve 6A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F006A-B Failure to actuate squib B on GDCS valve 6A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F006A-C Failure to actuate squib C on GDCS valve 6A 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F006B-A Failure to actuate squib A on GDCS valve 6B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F006B-B Failure to actuate squib B on GDCS valve 6B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F006B-C Failure to actuate squib C on GDCS valve 6B 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F006C-A Failure to actuate squib A on GDCS valve 6C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-E50-F006C-B Failure to actuate squib B on GDCS valve 6C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F006C-C Failure to actuate squib C on GDCS valve 6C 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-E50-F006D-A Failure to actuate squib A on GDCS valve 6D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-E50-F006D-B Failure to actuate squib B on GDCS valve 6D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-E50-F006D-C Failure to actuate squib C on GDCS valve 6D 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C63-T10-VB1-A estimated - not required yet 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C63-T10-VB1-B estimated 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-T10-VB2-A estimated 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-T10-VB2-B estimated 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C63-T10-VB3-A estimated 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C63-T10-VB3-B estimated 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C74-B21-F102A-DIV1 Failure of Feedwater Isolation signal Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C74-B21-F102A-DIV3 Failure of Feedwater Isolation signal Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 

 
C74-B21-F102B-DIV1 Failure of Feedwater Isolation signal Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C74-B21-F102B-DIV3 Failure of Feedwater Isolation signal Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-B32-F001-DIV1 Failure of ICS isolation for F001 Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C74-B32-F001-DIV3 Failure of ICS isolation for F001 Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-B32-F002-DIV2 Failure of ICS isolation for F002 Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C74-B32-F002-DIV4 Failure of ICS isolation for F002 Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-B32-F003-DIV2 Failure of ICS isolation for F003 Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C74-B32-F003-DIV4 Failure of ICS isolation for F003 Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-B32-F004-DIV1 Failure of ICS isolation for F004 Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C74-B32-F004-DIV3 Failure of ICS isolation for F004 Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-G31-F002A-DIV2 Failure to isolate RWCU F002A Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 
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C74-G31-F002A-DIV4 Failure to isolate RWCU F002A Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-G31-F002B-DIV2 Failure to isolate RWCU F002B Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C74-G31-F002B-DIV4 Failure to isolate RWCU F002B Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-G31-F003A-DIV1 Failure to isolate RWCU F003A Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C74-G31-F003A-DIV3 Failure to isolate RWCU F003A Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-G31-F003B-DIV1 Failure to isolate RWCU F003B Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C74-G31-F003B-DIV3 Failure to isolate RWCU F003B Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-G31-F007A-DIV2 Failure to isolate RWCU F007A Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C74-G31-F007A-DIV4 Failure to isolate RWCU F007A Div 4 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-G31-F007B-DIV2 Failure to isolate RWCU F007B Div 2 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-21-CB 1.E-03 Loss of Power from R13-21-CB 1.E-06 1.0 
R13-22-CB 1.E-03 Loss of Power from R13-22-CB 
R13-21-RB 1.E-03 Loss of Power from R13-21-RB 1.E-06 1.0 
R13-22-RB 1.E-03 Loss of Power from R13-22-RB 

 
C74-G31-F007B-DIV4 Failure to isolate RWCU F007B Div 4 
Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-41-CB 1.E-03 Loss of Power from R13-41-CB 1.E-06 1.0 
R13-42-CB 1.E-03 Loss of Power from R13-42-CB 
R13-41-RB 1.E-03 Loss of Power from R13-41-RB 1.E-06 1.0 
R13-42-RB 1.E-03 Loss of Power from R13-42-RB 

 
C74-G31-F008A-DIV1 Failure to isolate RWCU F008A Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 
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C74-G31-F008A-DIV3 Failure to isolate RWCU F008A Div 3 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 

 
C74-G31-F008B-DIV1 Failure to isolate RWCU F008B Div 1 

Probability % of Top Event Probability Description 
1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 

R13-11-CB 1.E-03 Loss of Power from R13-11-CB 1.E-06 1.0 
R13-12-CB 1.E-03 Loss of Power from R13-12-CB 
R13-11-RB 1.E-03 Loss of Power from R13-11-RB 1.E-06 1.0 
R13-12-RB 1.E-03 Loss of Power from R13-12-RB 

 
C74-G31-F008B-DIV3 Failure to isolate RWCU F008B Div 3 
Probability % of Top Event Probability Description 

1.E-04 98.0 C63-CCFSOFTWARE 1.E-04 Common cause failure of software 
R13-31-CB 1.E-03 Loss of Power from R13-31-CB 1.E-06 1.0 
R13-32-CB 1.E-03 Loss of Power from R13-32-CB 
R13-31-RB 1.E-03 Loss of Power from R13-31-RB 1.E-06 1.0 
R13-32-RB 1.E-03 Loss of Power from R13-32-RB 
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Table 4.5-8c  

I&C System – Cutsets 

For each C71 system top event, the dominant cutsets are shown below. 
 
C71-B21-F001A-CLOSE F001A MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F001B-CLOSE F001B MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 
1.67E-06 1.8 C71-SLU-FC- 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-
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Probability % of 
Top Event Probability Description 

R_1_2_4 SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F001C-CLOSE F001C MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F001D-CLOSE F001D MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 

3.51E-06 3.8 C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 
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Probability % of 
Top Event Probability Description 

%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F002A-CLOSE F002A MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F002B-CLOSE F002B MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 
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Probability % of 
Top Event Probability Description 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
C71-B21-F002C-CLOSE F002C MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 
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C71-B21-F002D-CLOSE F002D MSIV Closure 

Probability % of 
Top Event Probability Description 

4.5E-05 48.6 C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

2.4E-05 25.9 C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 5.91E-06 6.4 
%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 3.51E-06 3.8 
%T-FDW 1.17E-01 LOSS OF FEEDWATER 

1.86E-06 2.0 C71-LDD-CF-
MSIVALL 1.86E-06 CCF LOAD DRIVERS 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 

1.67E-06 1.8 C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C71-DTM-FC-
R_ALL 3.E-05 CCF of all components in group 'C71-DTM-FC-R' 8.49E-07 0.9 
%T-IORV 2.83E-02 IORV 

 
CR-TOPCR SCRAM FAILURE 

Probability % of 
Top Event Probability Description 

2.5E-07 100.0 C12-ROD-CF-
SCRAM 2.5E-07 CCF OF CONTROL RODS TO INSERT 

C71-SLU-FC-
R_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-R' 

C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 4.5E-11 0.0 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 

C71-OLU-FC-
R_ALL 2.4E-05 CCF of all components in group 'C71-OLU-FC-R' 

C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 2.4E-11 0.0 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 

C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 1.67E-12 0.0 

C71-SLU-FC-
R_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 
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Probability % of 
Top Event Probability Description 

C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 1.67E-12 0.0 

C71-SLU-FC-
R_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV2 & C71-SLU-FC-RP 
C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 1.67E-12 0.0 

C71-SLU-FC-
R_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV1 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
C12-C71-
FMCRD 1.E-03 FAILURE OF FMCRD SCRAM FOLLOW UP FUNCTION 

C72-C71-ARI 1.E-03 ARI VALVE FAIL TO OPEN OR DPS FAILS TO 
GENERATE ACTUATION SIGNAL 1.67E-12 0.0 

C71-SLU-FC-
R_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-RPSDIV2 & C71-

SLU-FC-RPSDIV3 & C71-SLU-FC-RP 
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Table 4.5-8d  

I&C System - Cutsets 

For each C72 system top event, the dominant cutsets are shown below. 
 
C12-C71-FMCRD FMCRD Run In 

Probability % of 
Top Event Probability Description 

2.E-04 24.8 C12-INV-FC-
X_1_2_3 2.E-04 CCF of three components: C12-INV-FC-G1X205 & C12-INV-

FC-G2X205 & C12-INV-FC-G3X2 

1.2E-04 14.9 C11-LOG-FC-
CHNLA 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.2E-04 14.9 C11-LOG-FC-
CHNLB 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.E-04 12.4 C12-INV-FC-
X_1_2 1.E-04 CCF of two components: C12-INV-FC-G1X205 & C12-INV-

FC-G2X205 

1.E-04 12.4 C12-INV-FC-
X_1_3 1.E-04 CCF of two components: C12-INV-FC-G1X205 & C12-INV-

FC-G3X205 

1.E-04 12.4 C12-INV-FC-
X_2_3 1.E-04 CCF of two components: C12-INV-FC-G2X205 & C12-INV-

FC-G3X205 
C12-INV-FC-
G2X205 3.6E-03 FMCRD ELECTRICAL GROUP 2 X205 INVERTER FAILS 

DURING OPERATION 1.3E-05 1.6 
C12-INV-FC-
G1X205 3.6E-03 FMCRD ELECTRICAL GROUP 1 X205 INVERTER FAILS 

DURING OPERATION 
C12-INV-FC-
G3X205 3.6E-03 FMCRD ELECTRICAL GROUP 3 X205 INVERTER FAILS 

DURING OPERATION 1.3E-05 1.6 
C12-INV-FC-
G1X205 3.6E-03 FMCRD ELECTRICAL GROUP 1 X205 INVERTER FAILS 

DURING OPERATION 
C12-INV-FC-
G3X205 3.6E-03 FMCRD ELECTRICAL GROUP 3 X205 INVERTER FAILS 

DURING OPERATION 1.3E-05 1.6 
C12-INV-FC-
G2X205 3.6E-03 FMCRD ELECTRICAL GROUP 2 X205 INVERTER FAILS 

DURING OPERATION 
C12-INV-FC-
G2X205 3.6E-03 FMCRD ELECTRICAL GROUP 2 X205 INVERTER FAILS 

DURING OPERATION 3.6E-06 0.4 
R12-FMCRD1 1.E-03 LOSS OF POWER TO FMCRD ELECTRICAL GROUP 1 

 
C72-B21-F004A-DPS DPS Failure to actuate DPV valves due to loss of L1 actuation signal (multiple tops with 
similar logic for DPV valves F004A-H) 

Probability % of 
Top Event Probability Description 

1.8E-04 27.1 C72-LDD-FC-
S1F004A 1.8E-04 F004A FIRST SERIES LOAD DRIVER FAILS ACTUATE 

1.8E-04 27.1 C72-LDD-FC-
S2F004A 1.8E-04 F004A SECOND SERIES LOAD DRIVER FAILS TO 

ACTUATE 

1.8E-04 27.1 C72-LDD-FC-
S3F004A 1.8E-04 F004A THIRD SERIES LOAD DRIVER FAILS TO 

ACTUATE 

1.E-04 15.1 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

6.67E-06 1.0 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 



NEDO-33201 Rev 3 

4.5-149 

5.E-06 0.8 C72-ATM-FC-
L1_ALL 5.E-06 CCF of all components in group 'C72-ATM-FC-L1' 

3.33E-06 0.5 C72-LOG-FC-
D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS 

3.33E-06 0.5 C72-LOG-FC-
D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D3DPS 

3.33E-06 0.5 C72-LOG-FC-
D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-

LOG-FC-D3DPS 

1.86E-06 0.3 C72-LDD-CF-
LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS 

 
C72-B21-F006A-DPS Manual Opening of SRV valves (multiple tops with similar logic for valves B21-F006A-K) 

Probability % of 
Top Event Probability Description 

1.E-02 95.5 B21-SRV-
OPERATOR 1.E-02 OPERATOR FAILURES TO DEPRESSURIZE 

1.8E-04 1.7 C72-LDD-FC-
S1B21F006A 1.8E-04 SRV F006A FIRST SERIES LOAD DRIVER FAILS 

ACTUATE 

1.8E-04 1.7 C72-LDD-FC-
S2B21F006A 1.8E-04 SRV F006A SECOND SERIES LOAD DRIVER FAILS 

ACTUATE 
1.E-04 1.0 C72-CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

6.67E-06 0.1 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

3.33E-06 0.0 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 0.0 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 0.0 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

1.86E-06 0.0 C72-LDD-CF-LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS
C72-LOG-FC-D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 1.44E-08 0.0 
C72-LOG-FC-D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

 
C72-B32-F001-DPS Failure to isolate ICS valves (multiple tops with similar logic for valves F001-F004) 

Probability % of 
Top Event Probability Description 

1.E-04 32.3 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

9.6E-05 31.0 C72-LDD-FC-
S1B32F1 9.6E-05 ICS F001 FIRST SERIES LOAD DRIVER FAILS 

ACTUATE 

9.6E-05 31.0 C72-LDD-FC-
S2B32F1 9.6E-05 ICS F001 SECOND SERIES LOAD DRIVER FAILS 

ACTUATE 

6.67E-06 2.2 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

3.33E-06 1.1 C72-LOG-FC-
D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS 

3.33E-06 1.1 C72-LOG-FC-
D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D3DPS 

3.33E-06 1.1 C72-LOG-FC-
D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-

LOG-FC-D3DPS 
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C62-C72-F001-
DIV1 1.E-03 Failure of ICS isolation for F001 Div 1 

1.E-06 0.3 
C62-C72-F001-
DIV2 1.E-03 Failure of ICS isolation for F001 Div 3 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D3DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

 
C72-B32-F005A-OPEN-D Provide actuation of IC valves (multiple tops with similar logic for valves F005A-D and 
F006A-D) 

Probability % of 
Top Event Probability Description 

1.8E-04 37.2 C72-LDD-FC-
S1F005A 1.8E-04 F005A FIRST SERIES LOAD DRIVER FAILS ACTUATE

1.8E-04 37.2 C72-LDD-FC-
S2F005A 1.8E-04 F005A SECOND SERIES LOAD DRIVER FAILS TO 

ACTUATE 

1.E-04 20.7 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

6.67E-06 1.4 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

5.E-06 1.0 C72-ATM-FC-
L1_ALL 5.E-06 CCF of all components in group 'C72-ATM-FC-L1' 

3.33E-06 0.7 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 0.7 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 0.7 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

1.86E-06 0.4 C72-LDD-CF-
LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS 

2.65E-08 0.0 C72-ATM-FC-
L1_5_6_7 2.65E-08 CCF of three components: C72-ATM-FC-DPSLLA & C72-

ATM-FC-DPSLLB & C72-ATM-FC-DPSL 
 
C72-B32-F104A-DPS Failure to open ICS pool cross-connect valve F104A (multiple tops with similar logic for 
valves F104A-D) 

Probability % of 
Top Event Probability Description 

1.E-03 77.1 C62-C72-
ICSPOOL1 1.E-03 FAILURE OF LOW LEVEL SIGNAL FOR ICS POOL 1 

1.8E-04 13.9 C72-LDD-FC-
S1B32P1 1.8E-04 VALVE F104A LOAD DRIVER FAILS TO ACTUATE 

1.E-04 7.7 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

6.67E-06 0.5 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 
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3.33E-06 0.3 C72-LOG-FC-
D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS 

3.33E-06 0.3 C72-LOG-FC-
D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D3DPS 

3.33E-06 0.3 C72-LOG-FC-
D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-

LOG-FC-D3DPS 
C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D3DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-
D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D3DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

 
C72-C41-F003A-DPS Failure to initiate SLC (multiple tops with similar logic for valves F003A-D) 

Probability % of 
Top Event Probability Description 

1.8E-04 33.8 C72-LDD-FC-
S1F003A 1.8E-04 F003A FIRST SERIES LOAD DRIVER FAILS 

ACTUATE 

1.8E-04 33.8 C72-LDD-FC-
S2F003A 1.8E-04 F003A SECOND SERIES LOAD DRIVER FAILS TO 

ACTUATE 

1.E-04 18.8 C74-
CCFATSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF ATWS/SLC LOGIC 

PROCESSORS 
4.5E-05 8.5 C71-SLU-FC-S_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-S' 

6.E-06 1.1 C74-LOG-FC-AT-
_ALL 6.E-06 CCF of all components in group 'C74-LOG-FC-AT-' 

C74-ATM-FC-
PR_ALL 5.E-06 CCF of all components in group 'C74-ATM-FC-PR' 5.9E-06 1.1 
%T-GEN 1.18E+00 GENERAL TRANSIENT 

1.86E-06 0.3 C72-LDD-CF-LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS

1.67E-06 0.3 C71-SLU-FC-S_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & 
C71-SLU-FC-SRNDIV2 & C71-SLU-FC-SR 

1.67E-06 0.3 C71-SLU-FC-S_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & 
C71-SLU-FC-SRNDIV2 & C71-SLU-FC-SR 

1.67E-06 0.3 C71-SLU-FC-S_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-SRNDIV1 & 
C71-SLU-FC-SRNDIV3 & C71-SLU-FC-SR 

 
C72-C71-ARI Alternate Rod Insertion 

Probability % of 
Top Event Probability Description 

1.E-04 52.2 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

5.E-05 26.1 C12-SOV-FE-
ARI_ALL 5.E-05 CCF of all components in group 'C12-SOV-FE-ARI' 

9.26E-06 4.8 C12-SOV-FE-
ARI_1_2 9.26E-06 CCF of two components: C12-SOV-FE-F038 & C12-SOV-

FE-F039 
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6.67E-06 3.5 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 
C72-ATM-FC-
PR_ALL 5.E-06 CCF of all components in group 'C72-ATM-FC-PR' 5.9E-06 3.1 
%T-GEN 1.18E+00 GENERAL TRANSIENT 

3.33E-06 1.7 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 1.7 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 1.7 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

C12-SOV-FE-F038 1.E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 1.E-06 0.5 
C12-SOV-FE-F039 1.E-03 SOLENOID VALVE (FAILURE TO ENERGIZE) 

1.E-06 0.5 C12-AOV-CF-
SCRV126 1.E-06 CCF TO OPEN OF AIR OPERATED SCRAM VALVE 

AOV-126 
 
C72-E50-F002A-DPS Failure to intiate GDCS due to loss of L1 actuation signal (multiple tops with similar logic for 
GDCS valves F002A-H) 

Probability % of 
Top Event Probability Description 

1.8E-04 37.2 C72-LDD-FC-
S1F002A 1.8E-04 F002A FIRST SERIES LOAD DRIVER FAILS ACTUATE

1.8E-04 37.2 C72-LDD-FC-
S2F002A 1.8E-04 F002A SECOND SERIES LOAD DRIVER FAILS TO 

ACTUATE 

1.E-04 20.7 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

6.67E-06 1.4 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

5.E-06 1.0 C72-ATM-FC-
L1_ALL 5.E-06 CCF of all components in group 'C72-ATM-FC-L1' 

3.33E-06 0.7 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 0.7 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 0.7 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

1.86E-06 0.4 C72-LDD-CF-
LOADS 1.86E-06 COMMON CAUSE FAILURE OF DPS LOAD DRIVERS 

2.65E-08 0.0 C72-ATM-FC-
L1_1_2_3 2.65E-08 CCF of three components: C72-ATM-FC-DPSL1LLA & 

C72-ATM-FC-DPSL1LLB & C72-ATM-FC- 
 
C72-G31-F003A-DPS Failure to isolate RWCU/SDC valve F003A (multiple tops with similar logic for valves 
F003A-B and F008A-B) 

Probability % of 
Top Event Probability Description 

1.E-04 32.3 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

9.6E-05 31.0 C72-LDD-FC-
S1G31F3A 9.6E-05 RWCU/SDC F003A FIRST SERIES LOAD DRIVER 

FAILS TO ACTUATE 

9.6E-05 31.0 C72-LDD-FC-
S2G31F3A 9.6E-05 RWCU/SDC F003A SECOND SERIES LOAD DRIVER 

FAILS TO ACTUATE 
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Probability % of 
Top Event Probability Description 

6.67E-06 2.2 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

3.33E-06 1.1 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 1.1 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 1.1 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

C62-C72-F003A-
DIV1 1.E-03 DIV I RWCU/SDC F003A ISOLATION SIGNAL FAILS 

1.E-06 0.3 
C62-C72-F003A-
DIV2 1.E-03 DIV II RWCU/SDC F003A ISOLATION SIGNAL FAILS 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D3DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

 
C72-T10-VB1-DPS Failure to isolate Drywell/Wetwell Vacuum Breaker VB1 (multiple tops with similar logic for 
vacuum breakers VB1, VB2, VB3) 

Probability % of 
Top Event Probability Description 

1.E-03 76.4 C63-C72-VB1 1.E-03 FAILURE OF VACUUM BREAKER VB 1 POSITION 
INDICATION 

1.E-04 7.6 C72-
CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

9.6E-05 7.3 C72-LDD-FC-
S1T10VB1 9.6E-05 VB 1 FIRST SERIES LOAD DRIVER FAILS TO 

ACTUATE 

9.6E-05 7.3 C72-LDD-FC-
S2T10VB1 9.6E-05 VB 1 SECOND SERIES LOAD DRIVER FAILS TO 

ACTUATE 

6.67E-06 0.5 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

3.33E-06 0.3 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 0.3 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 

3.33E-06 0.3 C72-LOG-FC-D_2_3 3.33E-06 CCF of two components: C72-LOG-FC-D2DPS & C72-
LOG-FC-D3DPS 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D2DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

C72-LOG-FC-
D1DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 

1.44E-08 0.0 
C72-LOG-FC-
D3DPS 1.2E-04 LOGIC UNIT FAILS TO FUNCTION 
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CF-TOPRB Failure of Feedwater Run Back function 

Probability % of 
Top Event Probability Description 

1.8E-04 27.8 C72-LDD-FC-FWRB1 1.8E-04 LOAD DRIVER FAILS TO ENERGIZE FWRB 
CIRCUIT 

1.8E-04 27.8 C72-LDD-FC-FWRB2 1.8E-04 LOAD DRIVER FAILS TO ENERGIZE FWRB 
CIRCUIT 

1.E-04 15.4 C72-CCFSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF DPS PROCESSORS 

1.E-04 15.4 C74-
CCFATSOFTWARE 1.E-04 COMMON CAUSE FAILURE OF ATWS/SLC LOGIC 

PROCESSORS 
4.5E-05 6.9 C71-SLU-FC-S_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-S' 

6.67E-06 1.0 C72-LOG-FC-
D_1_2_3 6.67E-06 CCF of three components: C72-LOG-FC-D1DPS & C72-

LOG-FC-D2DPS & C72-LOG-FC-D3DPS 

6.E-06 0.9 C74-LOG-FC-AT-
_ALL 6.E-06 CCF of all components in group 'C74-LOG-FC-AT-' 

C74-ATM-FC-
PR_ALL 5.E-06 CCF of all components in group 'C74-ATM-FC-PR' 5.9E-06 0.9 
%T-GEN 1.18E+00 GENERAL TRANSIENT 

3.33E-06 0.5 C72-LOG-FC-D_1_2 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D2DPS 

3.33E-06 0.5 C72-LOG-FC-D_1_3 3.33E-06 CCF of two components: C72-LOG-FC-D1DPS & C72-
LOG-FC-D3DPS 
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XI-TOPINH FAILURE OF ADS INHIBIT SIGNAL 

Probability % of 
Top Event Probability Description 

4.5E-05 85.4 C71-SLU-FC-
N_ALL 4.5E-05 CCF of all components in group 'C71-SLU-FC-N' 

1.67E-06 3.2 C71-SLU-FC-
N_1_2_3 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 & C71-SLU-FC-NM 

1.67E-06 3.2 C71-SLU-FC-
N_1_2_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 & C71-SLU-FC-NM 

1.67E-06 3.2 C71-SLU-FC-
N_1_3_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV3 & C71-SLU-FC-NM 

1.67E-06 3.2 C71-SLU-FC-
N_2_3_4 1.67E-06 CCF of three components: C71-SLU-FC-NMSDIV2 & C71-

SLU-FC-NMSDIV3 & C71-SLU-FC-NM 
C71-SLU-FC-
N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 1.67E-08 0.0 
C71-D3APRM 1.E-03 DIV III APRM FAILS TO GENERATE TRIP SIGNAL 
C71-SLU-FC-
N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 1.67E-08 0.0 
C71-D4APRM 1.E-03 DIV IV APRM FAILS TO GENERATE TRIP SIGNAL 
C71-SLU-FC-
N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 1.67E-08 0.0 
C71-
DTMPRD3TLU 1.E-03 FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS 

TO RPS DIV III TLU 
C71-SLU-FC-
N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 1.67E-08 0.0 
C71-
DTMPRD4TLU 1.E-03 FAIL TO SEND SIGNAL FROM OTHER DTM DIVISIONS 

TO RPS DIV IV TLU 
C71-SLU-FC-
N_1_2 1.67E-05 CCF of two components: C71-SLU-FC-NMSDIV1 & C71-

SLU-FC-NMSDIV2 1.67E-08 0.0 
R13-31-CB-ST 1.E-03 DIV III 120 VAC CB UPS 
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Comm Card B

Power Supply B

Logic Card

Aux Power Supply APower Supply A

Comm Card A

Aux Power Supply B

Load Driver Field Device

 
Figure 4.5-1. Typical Remote Monitoring Unit 
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RMU-in A Load Driver A Device ASensor A RMU-out ALogic A

RMU-in B Load Driver B Device BSensor B RMU-out BLogic B

RMU-in C Load Driver C Device CSensor C RMU-out CLogic C

RMU-in D Load Driver D Device DSensor D RMU-out DLogic D

 
Figure 4.5-2. Typical Q-DCIS Logic 
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FAILURE OF LOW LEVEL
SIGNAL FOR ICSPOOL 2

C62-C72-ICSPOOL2

Loss of ICSPOOL2 from
LTA

C62-ISIG16-LTA

Sht. 197

 
 

Figure 4.5-3a N-DCIS Non Safety Control System 
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FAILURE OF LOW LEVEL
SIGNAL FOR ICSPOOL 1

C62-C72-ICSPOOL1

Loss of ICSPOOL1 from
LTA

C62-ISIG15-LTA

Sht. 198

 
 

Figure 4.5-3a.  Sheet 2  N-DCIS Non Safety Control System 
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Failure of the manual
start signal to fire

pump 2

C62-U43-P2B-B

Manual Failure of the
manual start signal

to fire pump 2

C62-U43-P2B-B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUFPH

C62-RMUFPH

Sht. 4

  
Figure 4.5-3a.  Sheet 3  N-DCIS Non Safety Control System 
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Failure of the manual
start signal to fire

pump 1

C62-U43-P1B-B

Manual Failure of the
manual start signal

to fire pump 1

C62-U43-P1B-B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUFPH

C62-RMUFPH
Sht. 3

Loss of logic, power
or comm A in RMU

RMUFPH

C62-RMUFPH-A

Sht. 5

Loss of logic, power
or comm B in RMU

RMUFPH

C62-RMUFPH-B

Sht. 6

  
Figure 4.5-3a.  Sheet 4  N-DCIS Non-Safety Control System 
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Loss of logic, power
or comm A in RMU

RMUFPH

C62-RMUFPH-A
Sht. 4

Loss of power in RMU
RMUFPH

C62-RMUFPH-POWER
Sht. 6

Loss of power supply
A in RMU RMUFPH

C62-RMUFPH-PSA

Loss of Power from
R13-NSR-CPA

R13-NSR-CPA

Loss of power supply
B in RMU RMUFPH

C62-RMUFPH-PSB

Loss of Power from
R13-NSR-CPB

R13-NSR-CPB

  
Figure 4.5-3a.  Sheet 5  N-DCIS Non-Safety Control System 
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Loss of logic, power
or comm B in RMU

RMUFPH

C62-RMUFPH-B
Sht. 4

Loss of power in RMU
RMUFPH

C62-RMUFPH-POWER

Sht. 5

  
Figure 4.5-3a.  Sheet 6  N-DCIS Non-Safety Control System 
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AOV F026 CONTROL
FAILURE

C62-P54-F026

Manual AOV F026
CONTROL FAILURE

C62-P54-F026-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 7  N-DCIS Non-Safety Control System 
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Loss of channels A
and B in RMUTB

C62-RMUTB
Sht. 20
Sht. 9

Sht. 10
... see x-ref

Loss of logic, power
or comm A in RMU

RMUTB

C62-RMUTB-A

Sht. 21

Loss of logic, power
or comm B in RMU

RMUTB

C62-RMUTB-B

Sht. 22

  
Figure 4.5-3a.  Sheet 8  N-DCIS Non-Safety Control System 
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AOV F024 CONTROL
FAILURE

C62-P54-F024

Manual AOV F024
CONTROL FAILURE

C62-P54-F024-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 9  N-DCIS Non-Safety Control System 
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HPNSS Reg Valve F014
control

C62-P54-F014

Manual HPNSS Reg
Valve F014 control

C62-P54-F014-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 10  N-DCIS Non-Safety Control System 
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AOV CONTROL FAILURE

C62-P54-F009

Manual AOV CONTROL
FAILURE

C62-P54-F009-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 11  N-DCIS Non-Safety Control System
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Failure of start
signal to Instrument

Air compressor 2

C62-P52-CMP-C001B

Manual Failure of
start signal to
Instrument Air
compressor 2

C62-P52-CMP-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 12  N-DCIS Non-Safety Control System 
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Failure of start
signal to Instrument

Air compressor 1

C62-P52-CMP-C001A

Manual Failure of
start signal to
Instrument Air
compressor 1

C62-P52-CMP-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 13  N-DCIS Non-Safety Control System
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Failure to control
Inst Air Filter inlet

valve F0032B

C62-P52-ACV-F0032B

Manual Failure to
control Inst Air
Filter inlet valve

F0032B

C62-P52-ACV-F0032B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 14  N-DCIS Non-Safety Control System
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Failure to control
Inst Air Filter inlet

valve F0032B

C62-P52-ACV-F0032B

Manual Failure to
control Inst Air
Filter inlet valve

F0032B

C62-P52-ACV-F0032B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 15  N-DCIS Non-Safety Control System 
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Failure to control
Inst Air Filter inlet

valve F0031B

C62-P52-ACV-F0031B

Manual Failure to
control Inst Air
Filter inlet valve

F0031B

C62-P52-ACV-F0031B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 16  N-DCIS Non-Safety Control System 
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Failure to control
Inst Air Filter inlet

valve F0031A

C62-P52-ACV-F0031A

Manual Failure to
control Inst Air
Filter inlet valve

F0031A

C62-P52-ACV-F0031A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 17  N-DCIS Non-Safety Control System 
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Failure of control
signal to AOV

ABV0002B

C62-P52-ACV-ABV0002B

Manual Failure of
control signal to AOV

ABV0002B

C62-P52-ACV-ABV0002B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 18  N-DCIS Non-Safety Control System 
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Failure of control
signal to AOV

ABV0002A

C62-P52-ACV-ABV0002A

Manual Failure of
control signal to AOV

ABV0002A

C62-P52-ACV-ABV0002A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

  
Figure 4.5-3a.  Sheet 19  N-DCIS Non-Safety Control System 
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Failure of signal to
Service Air to
Instrument Air
cross-connect

C62-P52-ACV-ABV0001

Manual Failure of
signal to Service Air

to Instrument Air
cross-connect

C62-P52-ACV-ABV0001-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
INSTAIR

C62-INSTAIR

3

Loss of INSTAIR from
PT01

C62-ISIG3-PT01

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of INSTAIR from
PT02

C62-ISIG3-PT02

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of INSTAIR from
PT03

C62-ISIG3-PT03

Sht. 23

Loss of INSTAIR from
PT04

C62-ISIG3-PT04

Sht. 24
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4.5-178 

Loss of logic, power
or comm A in RMU

RMUTB

C62-RMUTB-A
Sht. 8

Loss of power in RMU
RMUTB

C62-RMUTB-POWER
Sht. 22

Loss of power supply
A in RMU RMUTB

C62-RMUTB-PSA

Loss of Power from
R13-NSR-TBA

R13-NSR-TBA

Loss of power supply
B in RMU RMUTB

C62-RMUTB-PSB

Loss of Power from
R13-NSR-TBB

R13-NSR-TBB
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4.5-179 

Loss of logic, power
or comm B in RMU

RMUTB

C62-RMUTB-B
Sht. 8

Loss of power in RMU
RMUTB

C62-RMUTB-POWER

Sht. 21
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4.5-180 

Loss of INSTAIR from
PT03

C62-ISIG3-PT03
Sht. 20

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-181 

Loss of INSTAIR from
PT04

C62-ISIG3-PT04
Sht. 20

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-182 

Failure of control
signal to Service Air

Compressor B

C62-P51-CMP-C001B

Manual Failure of
control signal to

Service Air
Compressor B

C62-P51-CMP-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-183 

Failure of control
signal to Service Air

Compressor A

C62-P51-CMP-C001A

Manual Failure of
control signal to

Service Air
Compressor A

C62-P51-CMP-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-184 

Spurious closure of
Service Air isolation

valve

C62-P51-ACV-F015A

Undeveloped spurious
hardware failure

C62-UNDEVSPUR146

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-185 

C62-P51-ACV-ABV0001

Manual

C62-P51-ACV-ABV0001-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-186 

Loss of channels A
and B in RMURB

C62-RMURB
Sht. 118
Sht. 30
Sht. 31

... see x-ref

Loss of logic, power
or comm A in RMU

RMURB

C62-RMURB-A

Sht. 119

Loss of logic, power
or comm B in RMU

RMURB

C62-RMURB-B

Sht. 120
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4.5-187 

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F009B.

C62-P41-F009B

Manual NO AUTO
ACTUATION SIGNAL TO

OPEN VALVE F009B.

C62-P41-F009B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-188 

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F009A.

C62-P41-F009A

Manual NO AUTO
ACTUATION SIGNAL TO

OPEN VALVE F009A.

C62-P41-F009A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-189 

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F006B.

C62-P41-F006B

Manual NO AUTO
ACTUATION SIGNAL TO

OPEN VALVE F006B.

C62-P41-F006B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-190 

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F006A.

C62-P41-F006A

Manual NO AUTO
ACTUATION SIGNAL TO

OPEN VALVE F006A.

C62-P41-F006A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-191 

No auto actuation
signal to open valve

F004B.

C62-P41-F004B

Manual No auto
actuation signal to
open valve F004B.

C62-P41-F004B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-192 

No auto actuation
signal to open valve

F004A.

C62-P41-F004A

Manual No auto
actuation signal to
open valve F004A.

C62-P41-F004A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45

  
Figure 4.5-3a.  Sheet 35  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-193 

No auto actuation
signal to open valve

F002B.

C62-P41-F002B

Manual No auto
actuation signal to
open valve F002B.

C62-P41-F002B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-194 

No auto actuation
signal to open valve

F002A.

C62-P41-F002A

Manual No auto
actuation signal to
open valve F002A.

C62-P41-F002A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-195 

NO AUTO OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001D

C62-P41-F001D

Manual NO AUTO OPEN
SIGNAL TO  AIR

OPERATED VALVE
P41-F001D

C62-P41-F001D-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-196 

NO AUTO OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001C

C62-P41-F001C

Manual NO AUTO OPEN
SIGNAL TO  AIR

OPERATED VALVE
P41-F001C

C62-P41-F001C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-197 

NO AUTO OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001B

C62-P41-F001B

Manual NO AUTO OPEN
SIGNAL TO  AIR

OPERATED VALVE
P41-F001B

C62-P41-F001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-198 

NO AUTO OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001A

C62-P41-F001A

Manual NO AUTO OPEN
SIGNAL TO  AIR

OPERATED VALVE
P41-F001A

C62-P41-F001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-199 

Auto actuation signal
to start pump C002B

fails.

C62-P41-C002B

Manual Auto actuation
signal to start pump

C002B fails.

C62-P41-C002B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-200 

Auto actuation signal
to start pump C002A

fails.

C62-P41-C002A

Manual Auto actuation
signal to start pump

C002A fails.

C62-P41-C002A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-201 

Auto actuation signal
to start pump C001B

fails.

C62-P41-C001B

Manual Auto actuation
signal to start pump

C001B fails.

C62-P41-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW

Sht. 45
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4.5-202 

Auto actuation signal
to start pump C001A

fails.

C62-P41-C001A

Manual Auto actuation
signal to start pump

C001A fails.

C62-P41-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUCW

C62-RMUCW
Sht. 35
Sht. 36
Sht. 37

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCW

C62-RMUCW-A

Sht. 46

Loss of logic, power
or comm B in RMU

RMUCW

C62-RMUCW-B

Sht. 47
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4.5-203 

Loss of logic, power
or comm A in RMU

RMUCW

C62-RMUCW-A
Sht. 45

Loss of power in RMU
RMUCW

C62-RMUCW-POWER
Sht. 47

Loss of power supply
A in RMU RMUCW

C62-RMUCW-PSA

Loss of Power from
R13-NSR-CPA

R13-NSR-CPA

Loss of power supply
B in RMU RMUCW

C62-RMUCW-PSB

Loss of Power from
R13-NSR-CPB

R13-NSR-CPB
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4.5-204 

Loss of logic, power
or comm B in RMU

RMUCW

C62-RMUCW-B
Sht. 45

Loss of power in RMU
RMUCW

C62-RMUCW-POWER

Sht. 46
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4.5-205 

Condensate Makeup
valve train B control

fails

C62-P30-F0026

Manual Condensate
Makeup valve train B

control fails

C62-P30-F0026-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-206 

Condensate Makeup
valve train A control

fails

C62-P30-F0023

Manual Condensate
Makeup valve train A

control fails

C62-P30-F0023-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-207 

TEMPERATURE CONTROL
FAILS TCCW HXs.  If
indicated temperature

fails low for cont

C62-P22-TCCWT

Manual TEMPERATURE
CONTROL FAILS TCCW

HXs.  If indicated
temperature fails low

f
C62-P22-TCCWT-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-208 

Manual actuation
signal fails TCCW

F0005D.

C62-P22-F0005D

Manual Manual
actuation signal

fails TCCW F0005D.

C62-P22-F0005D-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOTCCWPRESS

C62-LOTCCWPRESS

Sht. 54
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4.5-209 

Manual actuation
signal fails TCCW

F0005C.

C62-P22-F0005C

Manual Manual
actuation signal

fails TCCW F0005C.

C62-P22-F0005C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOTCCWPRESS

C62-LOTCCWPRESS

Sht. 54
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4.5-210 

Manual actuation
signal fails TCCW

F0005B.

C62-P22-F0005B

Manual Manual
actuation signal

fails TCCW F0005B.

C62-P22-F0005B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOTCCWPRESS

C62-LOTCCWPRESS

Sht. 54
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4.5-211 

Manual actuation
signal fails TCCW

F0005A.

C62-P22-F0005A

Manual Manual
actuation signal

fails TCCW F0005A.

C62-P22-F0005A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOTCCWPRESS

C62-LOTCCWPRESS

3
Sht. 52
Sht. 53
Sht. 51

Loss of LOTCCWPRESS
from PT01

C62-ISIG7-PT01

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of LOTCCWPRESS
from PT02

C62-ISIG7-PT02

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of LOTCCWPRESS
from PT03

C62-ISIG7-PT03

Sht. 55

Loss of LOTCCWPRESS
from PT04

C62-ISIG7-PT04

Sht. 56
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4.5-212 

Loss of LOTCCWPRESS
from PT03

C62-ISIG7-PT03
Sht. 54

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-213 

Loss of LOTCCWPRESS
from PT04

C62-ISIG7-PT04
Sht. 54

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-214 

NO AUTO START SIGNAL
TO TCCW PUMP 1C ON

LOPP.

C62-P22-C001C

Manual NO AUTO START
SIGNAL TO TCCW PUMP

1C ON LOPP.

C62-P22-C001C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-215 

NO AUTO START SIGNAL
TO TCCW PUMP 1B ON

LOPP.

C62-P22-C001B

Manual NO AUTO START
SIGNAL TO TCCW PUMP

1B ON LOPP.

C62-P22-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-216 

NO AUTO START SIGNAL
TO TCCW PUMP 1A ON

LOPP.

C62-P22-C001A

Manual NO AUTO START
SIGNAL TO TCCW PUMP

1A ON LOPP.

C62-P22-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-217 

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN B

C62-P21-RCCWTB

Manual TEMPERATURE
CONTROL FAILURES RCCW

HX TRAIN B

C62-P21-RCCWTB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-218 

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN A

C62-P21-RCCWTA

Manual TEMPERATURE
CONTROL FAILURES RCCW

HX TRAIN A

C62-P21-RCCWTA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-219 

PRESSURE CONTROL
FAILURES RCCW HX

TRAIN B

C62-P21-RCCWPB

Manual PRESSURE
CONTROL FAILURES RCCW

HX TRAIN B

C62-P21-RCCWPB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-220 

PRESSURE CONTROL
FAILURES RCCW HX

TRAIN A

C62-P21-RCCWPA

Manual PRESSURE
CONTROL FAILURES RCCW

HX TRAIN A

C62-P21-RCCWPA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-221 

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

RCCW ROOM B

C62-P21-RCCWAHUB

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT RCCW
ROOM B

C62-P21-RCCWAHUB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-222 

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

RCCW ROOM A

C62-P21-RCCWAHUA

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT RCCW
ROOM A

C62-P21-RCCWAHUA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-223 

NO CONTROL SIGNAL TO
CLOSE RCCW VALVE

F0061

C62-P21-F0061

Manual NO CONTROL
SIGNAL TO CLOSE RCCW

VALVE F0061

C62-P21-F0061-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-224 

Failure to close
F0027

C62-P21-F0027

Manual Failure to
close F0027

C62-P21-F0027-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-225 

FAILURE OF CONTROL
SIGNAL TO VALVE

F0023B

C62-P21-F0023B

Manual FAILURE OF
CONTROL SIGNAL TO

VALVE F0023B

C62-P21-F0023B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-226 

FAILURE OF CONTROL
SIGNAL TO VALVE

F0023A

C62-P21-F0023A

Manual FAILURE OF
CONTROL SIGNAL TO

VALVE F0023A

C62-P21-F0023A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Failure to close
F0020

C62-P21-F0020

Manual Failure to
close F0020

C62-P21-F0020-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-228 

No Auto Actuation
signal to open RCCW

valve F0010B3.

C62-P21-F0010B3

Manual No Auto
Actuation signal to
open RCCW valve

F0010B3.

C62-P21-F0010B3-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-229 

No Auto Actuation
signal to open RCCW

valve F0010B2.

C62-P21-F0010B2

Manual No Auto
Actuation signal to
open RCCW valve

F0010B2.

C62-P21-F0010B2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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No Auto Actuation
signal to open RCCW

valve F0010B1.

C62-P21-F0010B1

Manual No Auto
Actuation signal to
open RCCW valve

F0010B1.

C62-P21-F0010B1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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4.5-231 

No Auto Actuation
signal to open RCCW

valve F0010A3.

C62-P21-F0010A3

Manual No Auto
Actuation signal to
open RCCW valve

F0010A3.

C62-P21-F0010A3-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88

  
Figure 4.5-3a.  Sheet 74  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-232 

No Auto Actuation
signal to open RCCW

valve F0010A2.

C62-P21-F0010A2

Manual No Auto
Actuation signal to
open RCCW valve

F0010A2.

C62-P21-F0010A2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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No Auto Actuation
signal to open RCCW

valve F0010A1.

C62-P21-F0010A1

Manual No Auto
Actuation signal to
open RCCW valve

F0010A1.

C62-P21-F0010A1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Failure to close F007

C62-P21-F0007

Manual Failure to
close F007

C62-P21-F0007-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Failure to close F004

C62-P21-F0004

Manual Failure to
close F004

C62-P21-F0004-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Spurious trip signal

C62-P21-C003B-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR99

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-237 

No auto start
actuation signal to

RCCW pump C003B.

C62-P21-C003B

Manual No auto start
actuation signal to

RCCW pump C003B.

C62-P21-C003B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Spurious trip signal

C62-P21-C003A-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR97

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-239 

No auto start
actuation signal to

RCCW pump C003A.

C62-P21-C003A

Manual No auto start
actuation signal to

RCCW pump C003A.

C62-P21-C003A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Spurious trip signal

C62-P21-C002B-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR95

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-241 

No auto start
actuation signal to

RCCW pump C002B.

C62-P21-C002B

Manual No auto start
actuation signal to

RCCW pump C002B.

C62-P21-C002B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Spurious trip signal

C62-P21-C002A-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR93

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-243 

No auto start
actuation signal to

RCCW pump C002A.

C62-P21-C002A

Manual No auto start
actuation signal to

RCCW pump C002A.

C62-P21-C002A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

Sht. 88
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Spurious trip signal

C62-P21-C001B-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR91

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-245 

No auto start
actuation signal to

RCCW pump C001B.

C62-P21-C001B

Manual No auto start
actuation signal to

RCCW pump C001B.

C62-P21-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RCCWTEMP

C62-RCCWTEMP

3
Sht. 61
Sht. 62
Sht. 63

... see x-ref

Loss of RCCWTEMP from
TT-N001

C62-ISIG6-TT-N001

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCCWTEMP from
TT-N002

C62-ISIG6-TT-N002

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCCWTEMP from
TT-N003

C62-ISIG6-TT-N003

Sht. 89

Loss of RCCWTEMP from
TT-N004

C62-ISIG6-TT-N004

Sht. 90
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Loss of RCCWTEMP from
TT-N003

C62-ISIG6-TT-N003
Sht. 88

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-247 

Loss of RCCWTEMP from
TT-N004

C62-ISIG6-TT-N004
Sht. 88

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Spurious trip signal

C62-P21-C001A-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR89

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S
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4.5-249 

No auto start
actuation signal to

RCCW pump C001A.

C62-P21-C001A

Manual No auto start
actuation signal to

RCCW pump C001A.

C62-P21-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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4.5-250 

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

FW PUMP ROOM TRAIN B

C62-N21-FWAHUB

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT FW PUMP
ROOM TRAIN B

C62-N21-FWAHUB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO START SIGNAL
TO AIR HANDLING UNIT

FW PUMP ROOM TRAIN A

C62-N21-FWAHUA

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT FW PUMP
ROOM TRAIN A

C62-N21-FWAHUA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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4.5-252 

NO AUTO OPEN SIGNAL
TO COND PUMP D MOV
ISOLATION VALVE F008.

C62-N21-F008

Manual NO AUTO OPEN
SIGNAL TO COND PUMP D

MOV ISOLATION VALVE
F008.

C62-N21-F008-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO OPEN SIGNAL
TO COND PUMP C MOV
ISOLATION VALVE F007.

C62-N21-F007

Manual NO AUTO OPEN
SIGNAL TO COND PUMP C

MOV ISOLATION VALVE
F007.

C62-N21-F007-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO OPEN SIGNAL
TO COND PUMP B MOV
ISOLATION VALVE F006.

C62-N21-F006

Manual NO AUTO OPEN
SIGNAL TO COND PUMP B

MOV ISOLATION VALVE
F006.

C62-N21-F006-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO OPEN SIGNAL
TO COND PUMP A MOV
ISOLATION VALVE F005.

C62-N21-F005

Manual NO AUTO OPEN
SIGNAL TO COND PUMP A

MOV ISOLATION VALVE
F005.

C62-N21-F005-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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4.5-256 

NO AUTO OPEN SIGNAL
TO FW PUMP D MOV
ISOLATION VALVE.

C62-N21-F0036

Manual NO AUTO OPEN
SIGNAL TO FW PUMP D
MOV ISOLATION VALVE.

C62-N21-F0036-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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4.5-257 

NO AUTO OPEN SIGNAL
TO FW PUMP C MOV

ISOLATION VALVE
F0035.

C62-N21-F0035

Manual NO AUTO OPEN
SIGNAL TO FW PUMP C
MOV ISOLATION VALVE

F0035.

C62-N21-F0035-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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4.5-258 

NO AUTO OPEN SIGNAL
TO FW PUMP B MOV
ISOLATION VALVE

F0034.

C62-N21-F0034

Manual NO AUTO OPEN
SIGNAL TO FW PUMP B
MOV ISOLATION VALVE

F0034.

C62-N21-F0034-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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4.5-259 

NO AUTO OPEN SIGNAL
TO FW PUMP A MOV
ISOLATION VALVE.

C62-N21-F0033

Manual NO AUTO OPEN
SIGNAL TO FW PUMP A
MOV ISOLATION VALVE.

C62-N21-F0033-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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NO AUTO START SIGNAL
TO CONDENSATE PUMP D

C62-N21-CONDD

Manual NO AUTO START
SIGNAL TO CONDENSATE

PUMP D

C62-N21-CONDD-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO START SIGNAL
TO CONDENSATE PUMP C

C62-N21-CONDC

Manual NO AUTO START
SIGNAL TO CONDENSATE

PUMP C

C62-N21-CONDC-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO START SIGNAL
TO CONDENSATE PUMP B.

C62-N21-CONDB

Manual NO AUTO START
SIGNAL TO CONDENSATE

PUMP B.

C62-N21-CONDB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO START SIGNAL
TO AIR HANDLING UNIT

COND PUMP ROOM TRAIN
B

C62-N21-CONDAHUB

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT COND
PUMP ROOM TRAIN B

C62-N21-CONDAHUB-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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4.5-264 

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

COND PUMP ROOM TRAIN
A

C62-N21-CONDAHUA

Manual NO AUTO START
SIGNAL TO AIR

HANDLING UNIT COND
PUMP ROOM TRAIN A

C62-N21-CONDAHUA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

Sht. 108
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NO AUTO START SIGNAL
TO CONDENSATE PUMP A

C62-N21-CONDA

Manual NO AUTO START
SIGNAL TO CONDENSATE

PUMP A

C62-N21-CONDA-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
CONDTRIP

C62-CONDTRIP

3
Sht. 93
Sht. 94
Sht. 95

... see x-ref

Loss of CONDTRIP from
LSA

C62-ISIG5-LSA

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of CONDTRIP from
LSB

C62-ISIG5-LSB

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of CONDTRIP from
LSC

C62-ISIG5-LSC

Sht. 109

Loss of CONDTRIP from
LSD

C62-ISIG5-LSD

Sht. 110
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Loss of CONDTRIP from
LSC

C62-ISIG5-LSC
Sht. 108

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-267 

Loss of CONDTRIP from
LSD

C62-ISIG5-LSD
Sht. 108

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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4.5-268 

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP D.

C62-N21-C001D

Manual NO AUTO START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP D.

C62-N21-C001D-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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4.5-269 

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP C.

C62-N21-C001C

Manual NO AUTO START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP C.

C62-N21-C001C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP B.

C62-N21-C001B

Manual NO AUTO START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP B.

C62-N21-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

Sht. 114
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NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP A.

C62-N21-C001A

Manual NO AUTO START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP A.

C62-N21-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Failure of signal
LOFWPRESS

C62-LOFWPRESS

3
Sht. 100
Sht. 101
Sht. 102

... see x-ref

Loss of LOFWPRESS
from PT01

C62-ISIG4-PT01

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of LOFWPRESS
from PT02

C62-ISIG4-PT02

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8

Loss of LOFWPRESS
from PT03

C62-ISIG4-PT03

Sht. 115

Loss of LOFWPRESS
from PT04

C62-ISIG4-PT04

Sht. 116
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Loss of LOFWPRESS
from PT03

C62-ISIG4-PT03
Sht. 114

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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Loss of LOFWPRESS
from PT04

C62-ISIG4-PT04
Sht. 114

Loss of channels A
and B in RMUTB

C62-RMUTB

Sht. 8
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Failure of the start
signal to FAPCS B

C62-G21-C001B-B

Manual Failure of the
start signal to FAPCS

B

C62-G21-C001B-B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
HISUPPTEMP

C62-HISUPPTEMP

Sht. 118
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Failure of the start
signal to FAPCS A

C62-G21-C001A-A

Manual Failure of the
start signal to FAPCS

A

C62-G21-C001A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
HISUPPTEMP

C62-HISUPPTEMP

3
Sht. 117

Loss of HISUPPTEMP
from TT-N001

C62-ISIG1-TT-N001

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of HISUPPTEMP
from TT-N002

C62-ISIG1-TT-N002

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of HISUPPTEMP
from TT-N003

C62-ISIG1-TT-N003

Sht. 121

Loss of HISUPPTEMP
from TT-N004

C62-ISIG1-TT-N004

Sht. 122
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Loss of logic, power
or comm A in RMU

RMURB

C62-RMURB-A
Sht. 29

Loss of power in RMU
RMURB

C62-RMURB-POWER
Sht. 120

Loss of power supply
A in RMU RMURB

C62-RMURB-PSA

Loss of Power from
R13-NSR-RBA

R13-NSR-RBA

Loss of power supply
B in RMU RMURB

C62-RMURB-PSB

Loss of Power from
R13-NSR-RBB

R13-NSR-RBB
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Loss of logic, power
or comm B in RMU

RMURB

C62-RMURB-B
Sht. 29

Loss of power in RMU
RMURB

C62-RMURB-POWER

Sht. 119
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Loss of HISUPPTEMP
from TT-N003

C62-ISIG1-TT-N003
Sht. 118

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 121  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-279 

Loss of HISUPPTEMP
from TT-N004

C62-ISIG1-TT-N004
Sht. 118

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV III

C62-C72-L1D3LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV III

C62-C72-L1D3LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV III

C62-C72-L1D3LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV III

C62-C72-L1D3LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199

  
Figure 4.5-3a.  Sheet 126  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-284 

FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV II

C62-C72-L1D2LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV II

C62-C72-L1D2LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV II

C62-C72-L1D2LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV II

C62-C72-L1D2LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV I

C62-C72-L1D1LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV I

C62-C72-L1D1LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199
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FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV I

C62-C72-L1D1LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199

  
Figure 4.5-3a.  Sheet 133  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-291 

FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV I

C62-C72-L1D1LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199
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Failure to isolate
RWCU F008B Div 2

C62-C72-F008B-DIV2

Manual Failure to
isolate RWCU F008B

Div 2

C62-C72-F008B-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

3
Sht. 148
Sht. 137
Sht. 138

... see x-ref

Loss of RWCUFLOUT
from FT1

C62-ISIG13-FT1

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWCUFLOUT
from FT2

C62-ISIG13-FT2

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWCUFLOUT
from FT3

C62-ISIG13-FT3

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWCUFLOUT
from FT4

C62-ISIG13-FT4

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Failure to isolate
RWCU F008B Div 1

C62-C72-F008B-DIV1

Manual Failure to
isolate RWCU F008B

Div 1

C62-C72-F008B-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure to isolate
RWCU F008A Div 2

C62-C72-F008A-DIV2

Manual Failure to
isolate RWCU F008A

Div 2

C62-C72-F008A-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure to isolate
RWCU F008A Div 1

C62-C72-F008A-DIV1

Manual Failure to
isolate RWCU F008A

Div 1

C62-C72-F008A-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure of ICS
isolation for F004

Div 3

C62-C72-F004-DIV2

Manual Failure of ICS
isolation for F004

Div 3

C62-C72-F004-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

3
Sht. 154
Sht. 142
Sht. 143

... see x-ref

Loss of HIICSSTEAM
from FT1

C62-ISIG11-FT1

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of HIICSSTEAM
from FT2

C62-ISIG11-FT2

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of HIICSSTEAM
from FT3

C62-ISIG11-FT3

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of HIICSSTEAM
from FT4

C62-ISIG11-FT4

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Failure of ICS
isolation for F004

Div 1

C62-C72-F004-DIV1

Manual Failure of ICS
isolation for F004

Div 1

C62-C72-F004-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure of ICS
isolation for F003

Div 4

C62-C72-F003-DIV2

Manual Failure of ICS
isolation for F003

Div 4

C62-C72-F003-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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4.5-301 

Failure of ICS
isolation for F003

Div 2

C62-C72-F003-DIV1

Manual Failure of ICS
isolation for F003

Div 2

C62-C72-F003-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure to isolate
RWCU F003B Div 2

C62-C72-F003B-DIV2

Manual Failure to
isolate RWCU F003B

Div 2

C62-C72-F003B-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure to isolate
RWCU F003B Div 1

C62-C72-F003B-DIV1

Manual Failure to
isolate RWCU F003B

Div 1

C62-C72-F003B-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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4.5-304 

Failure to isolate
RWCU F003A Div 2

C62-C72-F003A-DIV2

Manual Failure to
isolate RWCU F003A

Div 2

C62-C72-F003A-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

Sht. 148

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Failure to isolate
RWCU F003A Div 1

C62-C72-F003A-DIV1

Manual Failure to
isolate RWCU F003A

Div 1

C62-C72-F003A-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWCUFLIN

C62-RWCUFLIN

3
Sht. 137
Sht. 138
Sht. 139

... see x-ref

Loss of RWCUFLIN from
FT1

C62-ISIG12-FT1

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWCUFLIN from
FT2

C62-ISIG12-FT2

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWCUFLIN from
FT3

C62-ISIG12-FT3

Sht. 149

Loss of RWCUFLIN from
FT4

C62-ISIG12-FT4

Sht. 150

Failure of signal
RWCUFLOUT

C62-RWCUFLOUT

Sht. 136
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Loss of RWCUFLIN from
FT3

C62-ISIG12-FT3
Sht. 148

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Loss of RWCUFLIN from
FT4

C62-ISIG12-FT4
Sht. 148

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Failure of ICS
isolation for F002

Div 4

C62-C72-F002-DIV2

Manual Failure of ICS
isolation for F002

Div 4

C62-C72-F002-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure of ICS
isolation for F002

Div 2

C62-C72-F002-DIV1

Manual Failure of ICS
isolation for F002

Div 2

C62-C72-F002-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure of ICS
isolation for F001

Div 3

C62-C72-F001-DIV2

Manual Failure of ICS
isolation for F001

Div 3

C62-C72-F001-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

Sht. 154

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Failure of ICS
isolation for F001

Div 1

C62-C72-F001-DIV1

Manual Failure of ICS
isolation for F001

Div 1

C62-C72-F001-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
ICSRAD

C62-ICSRAD

3
Sht. 142
Sht. 143
Sht. 144

... see x-ref

Loss of ICSRAD from
RM1

C62-ISIG10-RM1

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSRAD from
RM2

C62-ISIG10-RM2

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSRAD from
RM3

C62-ISIG10-RM3

Sht. 155

Loss of ICSRAD from
RM4

C62-ISIG10-RM4

Sht. 156

Failure of signal
HIICSSTEAM

C62-HIICSSTEAM

Sht. 141
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Loss of ICSRAD from
RM3

C62-ISIG10-RM3
Sht. 154

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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Loss of ICSRAD from
RM4

C62-ISIG10-RM4
Sht. 154

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29
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4.5-314 

FAILURE OF RPV HIGH
PRESSURE CHANNEL D
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRD

Loss of RCSPRESS from
PT1D

C62-ISIG8-PT1D

Sht. 200

  
Figure 4.5-3a.  Sheet 157  N-DCIS Non-Safety Control System 
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4.5-315 

FAILURE OF RPV HIGH
PRESSURE CHANNEL C
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRC

Loss of RCSPRESS from
PT1C

C62-ISIG8-PT1C

Sht. 200

  
Figure 4.5-3a.  Sheet 158  N-DCIS Non-Safety Control System 
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4.5-316 

FAILURE OF RPV HIGH
PRESSURE CHANNEL B
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRB

Loss of RCSPRESS from
PT1B

C62-ISIG8-PT1B

Sht. 200

  
Figure 4.5-3a.  Sheet 159  N-DCIS Non-Safety Control System 
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4.5-317 

FAILURE OF RPV HIGH
PRESSURE CHANNEL A
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRA

Loss of RCSPRESS from
PT1A

C62-ISIG8-PT1A

Sht. 200

  
Figure 4.5-3a.  Sheet 160  N-DCIS Non-Safety Control System 
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4.5-318 

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199

  
Figure 4.5-3a.  Sheet 161  N-DCIS Non-Safety Control System 
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4.5-319 

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199

  
Figure 4.5-3a.  Sheet 162  N-DCIS Non-Safety Control System 
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4.5-320 

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199

  
Figure 4.5-3a.  Sheet 163  N-DCIS Non-Safety Control System 
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4.5-321 

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199

  
Figure 4.5-3a.  Sheet 164  N-DCIS Non-Safety Control System 
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4.5-322 

FAILURE OF RPV HIGH
PRESSURE CHANNEL D
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRD

Loss of RCSPRESS from
PT1D

C62-ISIG8-PT1D

Sht. 200

  
Figure 4.5-3a.  Sheet 165  N-DCIS Non-Safety Control System 
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4.5-323 

FAILURE OF RPV HIGH
PRESSURE CHANNEL C
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRC

Loss of RCSPRESS from
PT1C

C62-ISIG8-PT1C

Sht. 200

  
Figure 4.5-3a.  Sheet 166  N-DCIS Non-Safety Control System 
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4.5-324 

FAILURE OF RPV HIGH
PRESSURE CHANNEL B
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRB

Loss of RCSPRESS from
PT1B

C62-ISIG8-PT1B

Sht. 200

  
Figure 4.5-3a.  Sheet 167  N-DCIS Non-Safety Control System 
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4.5-325 

FAILURE OF RPV HIGH
PRESSURE CHANNEL A
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRA

Loss of RCSPRESS from
PT1A

C62-ISIG8-PT1A

Sht. 200

  
Figure 4.5-3a.  Sheet 168  N-DCIS Non-Safety Control System 
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4.5-326 

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199

  
Figure 4.5-3a.  Sheet 169  N-DCIS Non-Safety Control System 
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4.5-327 

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199

  
Figure 4.5-3a.  Sheet 170  N-DCIS Non-Safety Control System 
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4.5-328 

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199

  
Figure 4.5-3a.  Sheet 171  N-DCIS Non-Safety Control System 
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4.5-329 

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199

  
Figure 4.5-3a.  Sheet 172  N-DCIS Non-Safety Control System 
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4.5-330 

FAILURE OF RPV HIGH
PRESSURE CHANNEL D

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRD

Loss of RCSPRESS from
PT1D

C62-ISIG8-PT1D

Sht. 200

  
Figure 4.5-3a.  Sheet 173  N-DCIS Non-Safety Control System 
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4.5-331 

FAILURE OF RPV HIGH
PRESSURE CHANNEL C

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRC

Loss of RCSPRESS from
PT1C

C62-ISIG8-PT1C

Sht. 200

  
Figure 4.5-3a.  Sheet 174  N-DCIS Non-Safety Control System 
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4.5-332 

FAILURE OF RPV HIGH
PRESSURE CHANNEL B

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRB

Loss of RCSPRESS from
PT1B

C62-ISIG8-PT1B

Sht. 200

  
Figure 4.5-3a.  Sheet 175  N-DCIS Non-Safety Control System 
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4.5-333 

FAILURE OF RPV HIGH
PRESSURE CHANNEL A

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRA

Loss of RCSPRESS from
PT1A

C62-ISIG8-PT1A

Sht. 200

  
Figure 4.5-3a.  Sheet 176  N-DCIS Non-Safety Control System 
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4.5-334 

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLD

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD

Sht. 199

  
Figure 4.5-3a.  Sheet 177  N-DCIS Non-Safety Control System 
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4.5-335 

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLC

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC

Sht. 199

  
Figure 4.5-3a.  Sheet 178  N-DCIS Non-Safety Control System 
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4.5-336 

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLB

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB

Sht. 199

  
Figure 4.5-3a.  Sheet 179  N-DCIS Non-Safety Control System 
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4.5-337 

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLA

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA

Sht. 199

  
Figure 4.5-3a.  Sheet 180  N-DCIS Non-Safety Control System 
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4.5-338 

DCIS DIVISION C LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-C

Manual DCIS DIVISION
C LOW SUCTION

PRESSURE TO C001A

C62-C12-N004B-C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

Sht. 186

  
Figure 4.5-3a.  Sheet 181  N-DCIS Non-Safety Control System 
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4.5-339 

DCIS DIVISION B LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-B

Manual DCIS DIVISION
B LOW SUCTION

PRESSURE TO C001A

C62-C12-N004B-B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

Sht. 186

  
Figure 4.5-3a.  Sheet 182  N-DCIS Non-Safety Control System 
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4.5-340 

DCIS DIVISION A LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004B-A

Manual DCIS DIVISION
A LOW SUCTION

PRESSURE TO C001A

C62-C12-N004B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

Sht. 186

  
Figure 4.5-3a.  Sheet 183  N-DCIS Non-Safety Control System 
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4.5-341 

DCIS DIVISION C LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-C

Manual DCIS DIVISION
C LOW SUCTION

PRESSURE TO C001A

C62-C12-N004A-C-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

Sht. 186

  
Figure 4.5-3a.  Sheet 184  N-DCIS Non-Safety Control System 
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4.5-342 

DCIS DIVISION B LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-B

Manual DCIS DIVISION
B LOW SUCTION

PRESSURE TO C001A

C62-C12-N004A-B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

Sht. 186

  
Figure 4.5-3a.  Sheet 185  N-DCIS Non-Safety Control System 
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4.5-343 

DCIS DIVISION A LOW
SUCTION PRESSURE TO

C001A

C62-C12-N004A-A

Manual DCIS DIVISION
A LOW SUCTION

PRESSURE TO C001A

C62-C12-N004A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
CRDSUCPRESS

C62-CRDSUCPRESS

3
Sht. 182
Sht. 183
Sht. 184

... see x-ref

Loss of CRDSUCPRESS
from PT2A

C62-ISIG14-PT2A

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of CRDSUCPRESS
from PT2B

C62-ISIG14-PT2B

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of CRDSUCPRESS
from PT2C

C62-ISIG14-PT2C

Sht. 187

Loss of CRDSUCPRESS
from PT2D

C62-ISIG14-PT2D

Sht. 188

  
Figure 4.5-3a.  Sheet 186  N-DCIS Non-Safety Control System 
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4.5-344 

Loss of CRDSUCPRESS
from PT2C

C62-ISIG14-PT2C
Sht. 186

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 187  N-DCIS Non-Safety Control System 
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4.5-345 

Loss of CRDSUCPRESS
from PT2D

C62-ISIG14-PT2D
Sht. 186

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 188  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-346 

Spurious trip signal
to pump B

C62-C12-C001B-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR7

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S

  
Figure 4.5-3a.  Sheet 189  N-DCIS Non-Safety Control System 
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4.5-347 

Failure to provide
start signal to pump

B

C62-C12-C001B

Manual Failure to
provide start signal

to pump B

C62-C12-C001B-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1

Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWLEVEL

C62-RWLEVEL

Sht. 192

  
Figure 4.5-3a.  Sheet 190  N-DCIS Non-Safety Control System 
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4.5-348 

Spurious trip signal
to pump A

C62-C12-C001A-SPUR

Undeveloped spurious
hardware failure

C62-UNDEVSPUR5

Common cause failure
of software, for

spurious

C62-CCFSOFTWARE_S

  
Figure 4.5-3a.  Sheet 191  N-DCIS Non-Safety Control System 
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4.5-349 

Failure to provide
start signal to pump

A

C62-C12-C001A

Manual Failure to
provide start signal

to pump A

C62-C12-C001A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C62-CAB1
Sht. 4
Sht. 7
Sht. 9

... see x-ref

Loss of Logic A in
Cabinet CAB1

C62-CAB1-A

Sht. 193

Loss of Logic B in
Cabinet CAB1

C62-CAB1-B

Sht. 194

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Failure of signal
RWLEVEL

C62-RWLEVEL

3
Sht. 190

Loss of RWLEVEL from
LT01

C62-ISIG2-LT01

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWLEVEL from
LT02

C62-ISIG2-LT02

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RWLEVEL from
LT03

C62-ISIG2-LT03

Sht. 195

Loss of RWLEVEL from
LT04

C62-ISIG2-LT04

Sht. 196

  
Figure 4.5-3a.  Sheet 192  N-DCIS Non-Safety Control System 
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4.5-350 

Loss of Logic A in
Cabinet CAB1

C62-CAB1-A
Sht. 192

Loss of power in
Logic Cabinet CAB1

C62-CAB1-POWER
Sht. 194

Loss of power supply
A in Logic Cabinet

CAB1

C62-CAB1-PSA

Loss of Power from
R13-11-CB

R13-11-CB

Loss of power supply
B in Logic Cabinet

CAB1

C62-CAB1-PSB

Loss of Power from
R13-12-CB

R13-12-CB

Common cause failure
of software

C62-CCFSOFTWARE

  
Figure 4.5-3a.  Sheet 193  N-DCIS Non-Safety Control System 
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4.5-351 

Loss of Logic B in
Cabinet CAB1

C62-CAB1-B
Sht. 192

Loss of power in
Logic Cabinet CAB1

C62-CAB1-POWER

Sht. 193

Common cause failure
of software

C62-CCFSOFTWARE

  
Figure 4.5-3a.  Sheet 194  N-DCIS Non-Safety Control System 
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4.5-352 

Loss of RWLEVEL from
LT03

C62-ISIG2-LT03
Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 195  N-DCIS Non-Safety Control System 
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4.5-353 

Loss of RWLEVEL from
LT04

C62-ISIG2-LT04
Sht. 192

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 196  N-DCIS Non-Safety Control System 
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4.5-354 

Failure of signal
ICSPOOL2

C62-ICSPOOL2

3

Loss of ICSPOOL2 from
LTA

C62-ISIG16-LTA
Sht. 1

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL2 from
LTB

C62-ISIG16-LTB

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL2 from
LTC

C62-ISIG16-LTC

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL2 from
LTD

C62-ISIG16-LTD

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 197  N-DCIS Non-Safety Control System 
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4.5-355 

Failure of signal
ICSPOOL1

C62-ICSPOOL1

3

Loss of ICSPOOL1 from
LTA

C62-ISIG15-LTA
Sht. 2

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL1 from
LTB

C62-ISIG15-LTB

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL1 from
LTC

C62-ISIG15-LTC

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of ICSPOOL1 from
LTD

C62-ISIG15-LTD

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 198  N-DCIS Non-Safety Control System 
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4.5-356 

Failure of signal
RCSLEVEL

C62-RCSLEVEL

3

Loss of RCSLEVEL from
LTA

C62-ISIG9-LTA
Sht. 130
Sht. 134
Sht. 164

... see x-ref

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSLEVEL from
LTB

C62-ISIG9-LTB
Sht. 129
Sht. 133
Sht. 163

... see x-ref

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSLEVEL from
LTC

C62-ISIG9-LTC
Sht. 128
Sht. 132
Sht. 162

... see x-ref

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSLEVEL from
LTD

C62-ISIG9-LTD
Sht. 127
Sht. 131
Sht. 161

... see x-ref

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 199  N-DCIS Non-Safety Control System 
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4.5-357 

Failure of signal
RCSPRESS

C62-RCSPRESS

3

Loss of RCSPRESS from
PT1A

C62-ISIG8-PT1A
Sht. 168
Sht. 176
Sht. 160

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSPRESS from
PT1B

C62-ISIG8-PT1B
Sht. 167
Sht. 175
Sht. 159

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSPRESS from
PT1C

C62-ISIG8-PT1C
Sht. 166
Sht. 174
Sht. 158

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

Loss of RCSPRESS from
PT1D

C62-ISIG8-PT1D
Sht. 165
Sht. 173
Sht. 157

Loss of channels A
and B in RMURB

C62-RMURB

Sht. 29

  
Figure 4.5-3a.  Sheet 200  N-DCIS Non-Safety Control System 



NEDO-33201 Rev 3 

4.5-358 

Loss of channels A
and B in RMUECB

C62-RMUECB

Loss of logic, power
or comm A in RMU

RMUECB

C62-RMUECB-A

Loss of power in RMU
RMUECB

C62-RMUECB-POWER
Sht. 201

Loss of power supply
A in RMU RMUECB

C62-RMUECB-PSA

Sht. 202

Loss of power supply
B in RMU RMUECB

C62-RMUECB-PSB

Sht. 203

Loss of logic, power
or comm B in RMU

RMUECB

C62-RMUECB-B

Loss of power in RMU
RMUECB

C62-RMUECB-POWER

Sht. 201

  
Figure 4.5-3a.  Sheet 201  N-DCIS Non-Safety Control System 
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4.5-359 

Loss of power supply
A in RMU RMUECB

C62-RMUECB-PSA
Sht. 201

Loss of Power from
R13-NSR-CBA

R13-NSR-CBA

  
Figure 4.5-3a.  Sheet 202  N-DCIS Non-Safety Control System 
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4.5-360 

Loss of power supply
B in RMU RMUECB

C62-RMUECB-PSB
Sht. 201

Loss of Power from
R13-NSR-CBB

R13-NSR-CBB

  
Figure 4.5-3a.  Sheet 203  N-DCIS Non-Safety Control System 
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4.5-361 

 
Failure to isolate

RWCU F008B Div 3

C74-G31-F008B-DIV3

Manual Failure to
isolate RWCU F008B

Div 3

C74-G31-F008B-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3

 
Figure 4.5-3b Q-DCIS Safety-Related Control System 
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4.5-362 

Failure of signal
RWCUFLIN

C63-RWCUFLIN

3
Sht. 20
Sht. 4
Sht. 6

... see x-ref

Loss of RWCUFLIN from
FT1

C63-SIG10-FT1

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of RWCUFLIN from
FT2

C63-SIG10-FT2

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of RWCUFLIN from
FT3

C63-SIG10-FT3

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of RWCUFLIN from
FT4

C63-SIG10-FT4

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 2  Q-DCIS Safety-Related Control System 
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4.5-363 

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

3
Sht. 20
Sht. 4
Sht. 6

... see x-ref

Loss of RWCUFLOUT
from FT1

C63-SIG11-FT1

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of RWCUFLOUT
from FT2

C63-SIG11-FT2

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of RWCUFLOUT
from FT3

C63-SIG11-FT3

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of RWCUFLOUT
from FT4

C63-SIG11-FT4

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 3  Q-DCIS Safety-Related Control System 
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4.5-364 

Failure to isolate
RWCU F008B Div 1

C74-G31-F008B-DIV1

Manual Failure to
isolate RWCU F008B

Div 1

C74-G31-F008B-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-365 

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A
Sht. 53
Sht. 7

Sht. 14
... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT1A

C63-RMUCNT1A-A

Sht. 328

Loss of logic, power
or comm B in RMU

RMUCNT1A

C63-RMUCNT1A-B

Sht. 329
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4.5-366 

Failure to isolate
RWCU F008A Div 3

C74-G31-F008A-DIV3

Manual Failure to
isolate RWCU F008A

Div 3

C74-G31-F008A-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-367 

Failure to isolate
RWCU F008A Div 1

C74-G31-F008A-DIV1

Manual Failure to
isolate RWCU F008A

Div 1

C74-G31-F008A-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-368 

Failure to isolate
RWCU F007B Div 4

C74-G31-F007B-DIV4

Manual Failure to
isolate RWCU F007B

Div 4

C74-G31-F007B-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-369 

Failure to isolate
RWCU F007B Div 2

C74-G31-F007B-DIV2

Manual Failure to
isolate RWCU F007B

Div 2

C74-G31-F007B-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-370 

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A
Sht. 143
Sht. 12
Sht. 18

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT2A

C63-RMUCNT2A-A

Sht. 322

Loss of logic, power
or comm B in RMU

RMUCNT2A

C63-RMUCNT2A-B

Sht. 323
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4.5-371 

Failure to isolate
RWCU F007A Div 4

C74-G31-F007A-DIV4

Manual Failure to
isolate RWCU F007A

Div 4

C74-G31-F007A-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-372 

Failure to isolate
RWCU F007A Div 2

C74-G31-F007A-DIV2

Manual Failure to
isolate RWCU F007A

Div 2

C74-G31-F007A-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-373 

Failure to isolate
RWCU F003B Div 3

C74-G31-F003B-DIV3

Manual Failure to
isolate RWCU F003B

Div 3

C74-G31-F003B-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3

  
Figure 4.5-3b.  Sheet 13  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-374 

Failure to isolate
RWCU F003B Div 1

C74-G31-F003B-DIV1

Manual Failure to
isolate RWCU F003B

Div 1

C74-G31-F003B-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-375 

Failure to isolate
RWCU F003A Div 3

C74-G31-F003A-DIV3

Manual Failure to
isolate RWCU F003A

Div 3

C74-G31-F003A-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-376 

Failure to isolate
RWCU F003A Div 1

C74-G31-F003A-DIV1

Manual Failure to
isolate RWCU F003A

Div 1

C74-G31-F003A-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-377 

Failure to isolate
RWCU F002B Div 4

C74-G31-F002B-DIV4

Manual Failure to
isolate RWCU F002B

Div 4

C74-G31-F002B-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-378 

Failure to isolate
RWCU F002B Div 2

C74-G31-F002B-DIV2

Manual Failure to
isolate RWCU F002B

Div 2

C74-G31-F002B-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-379 

Failure to isolate
RWCU F002A Div 4

C74-G31-F002A-DIV4

Manual Failure to
isolate RWCU F002A

Div 4

C74-G31-F002A-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-380 

Failure to isolate
RWCU F002A Div 2

C74-G31-F002A-DIV2

Manual Failure to
isolate RWCU F002A

Div 2

C74-G31-F002A-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RWCUFLIN

C63-RWCUFLIN

Sht. 2

Failure of signal
RWCUFLOUT

C63-RWCUFLOUT

Sht. 3
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4.5-381 

Failure of ICS
isolation for F004

Div 3

C74-B32-F004-DIV3

Manual Failure of ICS
isolation for F004

Div 3

C74-B32-F004-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of ICS
isolation signal for

F004 Div 3

C74-B32-F004-DIV3-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-382 

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

3
Sht. 29
Sht. 23
Sht. 24

... see x-ref

Loss of HIICSSTEAM
from FT1

C63-SIG9-FT1

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of HIICSSTEAM
from FT2

C63-SIG9-FT2

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of HIICSSTEAM
from FT3

C63-SIG9-FT3

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of HIICSSTEAM
from FT4

C63-SIG9-FT4

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-383 

Failure of ICS
isolation for F004

Div 1

C74-B32-F004-DIV1

Manual Failure of ICS
isolation for F004

Div 1

C74-B32-F004-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of ICS
isolation signal for

F004 Div 1

C74-B32-F004-DIV1-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-384 

Failure of ICS
isolation for F003

Div 4

C74-B32-F003-DIV4

Manual Failure of ICS
isolation for F003

Div 4

C74-B32-F003-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of ICS
isolation signal for

F003 Div 4

C74-B32-F003-DIV4-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-385 

Failure of ICS
isolation for F003

Div 2

C74-B32-F003-DIV2

Manual Failure of ICS
isolation for F003

Div 2

C74-B32-F003-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of ICS
isolation signal for

F003 Div 2

C74-B32-F003-DIV2-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-386 

Failure of ICS
isolation for F002

Div 4

C74-B32-F002-DIV4

Manual Failure of ICS
isolation for F002

Div 4

C74-B32-F002-DIV4-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of ICS
isolation signal for

F002 Div 4

C74-B32-F002-DIV4-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-387 

Failure of ICS
isolation for F002

Div 2

C74-B32-F002-DIV2

Manual Failure of ICS
isolation for F002

Div 2

C74-B32-F002-DIV2-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of ICS
isolation signal for

F002 Div 2

C74-B32-F002-DIV2-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-388 

Failure of ICS
isolation for F001

Div 3

C74-B32-F001-DIV3

Manual Failure of ICS
isolation for F001

Div 3

C74-B32-F001-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of ICS
isolation signal for

F001 Div 3

C74-B32-F001-DIV3-SIG

Failure of signal
ICSRAD

C63-ICSRAD

Sht. 29

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22
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4.5-389 

Failure of ICS
isolation for F001

Div 1

C74-B32-F001-DIV1

Manual Failure of ICS
isolation for F001

Div 1

C74-B32-F001-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of ICS
isolation signal for

F001 Div 1

C74-B32-F001-DIV1-SIG

Failure of signal
ICSRAD

C63-ICSRAD

3
Sht. 23
Sht. 24
Sht. 25

... see x-ref

Loss of ICSRAD from
RM1

C63-SIG7-RM1

Sht. 30

Loss of ICSRAD from
RM2

C63-SIG7-RM2

Sht. 31

Loss of ICSRAD from
RM3

C63-SIG7-RM3

Sht. 32

Loss of ICSRAD from
RM4

C63-SIG7-RM4

Sht. 33

Failure of signal
HIICSSTEAM

C63-HIICSSTEAM

Sht. 22

  
Figure 4.5-3b.  Sheet 29  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-390 

Loss of ICSRAD from
RM1

C63-SIG7-RM1
Sht. 29

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5
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4.5-391 

Loss of ICSRAD from
RM2

C63-SIG7-RM2
Sht. 29

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10
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4.5-392 

Loss of ICSRAD from
RM3

C63-SIG7-RM3
Sht. 29

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

  
Figure 4.5-3b.  Sheet 32  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-393 

Loss of ICSRAD from
RM4

C63-SIG7-RM4
Sht. 29

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-394 

Failure of Feedwater
Isolation signal Div

3

C74-B21-F102B-DIV3

Manual Failure of
Feedwater Isolation

signal Div 3

C74-B21-F102B-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
FWFLOW

C63-FWFLOW

Sht. 37
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4.5-395 

Failure of Feedwater
Isolation signal Div

1

C74-B21-F102B-DIV1

Manual Failure of
Feedwater Isolation

signal Div 1

C74-B21-F102B-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
FWFLOW

C63-FWFLOW

Sht. 37
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4.5-396 

Failure of Feedwater
Isolation signal Div

3

C74-B21-F102A-DIV3

Manual Failure of
Feedwater Isolation

signal Div 3

C74-B21-F102A-DIV3-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
FWFLOW

C63-FWFLOW

Sht. 37
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4.5-397 

Failure of Feedwater
Isolation signal Div

1

C74-B21-F102A-DIV1

Manual Failure of
Feedwater Isolation

signal Div 1

C74-B21-F102A-DIV1-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
FWFLOW

C63-FWFLOW

3
Sht. 35
Sht. 36
Sht. 34

Loss of FWFLOW from
FT1

C63-SIG12-FT1

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of FWFLOW from
FT2

C63-SIG12-FT2

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of FWFLOW from
FT3

C63-SIG12-FT3

Sht. 38

Loss of FWFLOW from
FT4

C63-SIG12-FT4

Sht. 39
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4.5-398 

Loss of FWFLOW from
FT3

C63-SIG12-FT3
Sht. 37

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-399 

Loss of FWFLOW from
FT4

C63-SIG12-FT4
Sht. 37

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-400 

estimated

C63-T10-VB3-B

Manual estimated

C63-T10-VB3-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
VB3OPEN

C63-VB3OPEN

Sht. 41
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4.5-401 

estimated

C63-T10-VB3-A

Manual estimated

C63-T10-VB3-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
VB3OPEN

C63-VB3OPEN

3
Sht. 40

Loss of VB3OPEN from
LSA

C63-SIG19-LSA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of VB3OPEN from
LSB

C63-SIG19-LSB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of VB3OPEN from
LSC

C63-SIG19-LSC

Sht. 42

Loss of VB3OPEN from
LSD

C63-SIG19-LSD

Sht. 43
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4.5-402 

Loss of VB3OPEN from
LSC

C63-SIG19-LSC
Sht. 41

Sht. 121

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-403 

Loss of VB3OPEN from
LSD

C63-SIG19-LSD
Sht. 41

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-404 

estimated

C63-T10-VB2-B

Manual estimated

C63-T10-VB2-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
VB2OPEN

C63-VB2OPEN

Sht. 45
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4.5-405 

estimated

C63-T10-VB2-A

Manual estimated

C63-T10-VB2-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
VB2OPEN

C63-VB2OPEN

3
Sht. 44

Loss of VB2OPEN from
LSA

C63-SIG18-LSA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of VB2OPEN from
LSB

C63-SIG18-LSB
Sht. 122

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of VB2OPEN from
LSC

C63-SIG18-LSC

Sht. 46

Loss of VB2OPEN from
LSD

C63-SIG18-LSD

Sht. 47
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4.5-406 

Loss of VB2OPEN from
LSC

C63-SIG18-LSC
Sht. 45

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-407 

Loss of VB2OPEN from
LSD

C63-SIG18-LSD
Sht. 45

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-408 

estimated

C63-T10-VB1-B

Manual estimated

C63-T10-VB1-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
VB1OPEN

C63-VB1OPEN

Sht. 49
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4.5-409 

estimated - not
required yet

C63-T10-VB1-A

Manual estimated -
not required yet

C63-T10-VB1-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
VB1OPEN

C63-VB1OPEN

3
Sht. 48

Loss of VB1OPEN from
LSA

C63-SIG17-LSA

Sht. 123

Loss of VB1OPEN from
LSB

C63-SIG17-LSB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of VB1OPEN from
LSC

C63-SIG17-LSC

Sht. 50

Loss of VB1OPEN from
LSD

C63-SIG17-LSD

Sht. 51
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4.5-410 

Loss of VB1OPEN from
LSC

C63-SIG17-LSC
Sht. 49

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-411 

Loss of VB1OPEN from
LSD

C63-SIG17-LSD
Sht. 49

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-412 

Failure to actuate
squib C on GDCS valve

6D

C63-E50-F006D-C

Manual Failure to
actuate squib C on

GDCS valve 6D

C63-E50-F006D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-413 

Failure of signal
RCSLEVEL

C63-RCSLEVEL

3
Sht. 315
Sht. 54
Sht. 55

... see x-ref

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA
Sht. 116
Sht. 118
Sht. 120

... see x-ref

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB
Sht. 108
Sht. 110
Sht. 112

... see x-ref

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC
Sht. 100
Sht. 102
Sht. 104

... see x-ref

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD
Sht. 92
Sht. 94
Sht. 96

... see x-ref

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-414 

Failure to actuate
squib B on GDCS valve

6D

C63-E50-F006D-B

Manual Failure to
actuate squib B on

GDCS valve 6D

C63-E50-F006D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-415 

Failure to actuate
squib A on GDCS valve

6D

C63-E50-F006D-A

Manual Failure to
actuate squib A on

GDCS valve 6D

C63-E50-F006D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-416 

Failure to actuate
squib C on GDCS valve

6C

C63-E50-F006C-C

Manual Failure to
actuate squib C on

GDCS valve 6C

C63-E50-F006C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-417 

Failure to actuate
squib B on GDCS valve

6C

C63-E50-F006C-B

Manual Failure to
actuate squib B on

GDCS valve 6C

C63-E50-F006C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-418 

Failure to actuate
squib A on GDCS valve

6C

C63-E50-F006C-A

Manual Failure to
actuate squib A on

GDCS valve 6C

C63-E50-F006C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-419 

Failure to actuate
squib C on GDCS valve

6B

C63-E50-F006B-C

Manual Failure to
actuate squib C on

GDCS valve 6B

C63-E50-F006B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-420 

Failure to actuate
squib B on GDCS valve

6B

C63-E50-F006B-B

Manual Failure to
actuate squib B on

GDCS valve 6B

C63-E50-F006B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-421 

Failure to actuate
squib A on GDCS valve

6B

C63-E50-F006B-A

Manual Failure to
actuate squib A on

GDCS valve 6B

C63-E50-F006B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-422 

Failure to actuate
squib C on GDCS valve

6A

C63-E50-F006A-C

Manual Failure to
actuate squib C on

GDCS valve 6A

C63-E50-F006A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-423 

Failure to actuate
squib B on GDCS valve

6A

C63-E50-F006A-B

Manual Failure to
actuate squib B on

GDCS valve 6A

C63-E50-F006A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-424 

Failure to actuate
squib A on GDCS valve

6A

C63-E50-F006A-A

Manual Failure to
actuate squib A on

GDCS valve 6A

C63-E50-F006A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-425 

Failure to actuate
squib C on GDCS valve

2H

C63-E50-F002H-C

Manual Failure to
actuate squib C on

GDCS valve 2H

C63-E50-F002H-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-426 

Failure to actuate
squib B on GDCS valve

2H

C63-E50-F002H-B

Manual Failure to
actuate squib B on

GDCS valve 2H

C63-E50-F002H-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-427 

Failure to actuate
squib A on GDCS valve

2H

C63-E50-F002H-A

Manual Failure to
actuate squib A on

GDCS valve 2H

C63-E50-F002H-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-428 

Failure to actuate
squib C on GDCS valve

2G

C63-E50-F002G-C

Manual Failure to
actuate squib C on

GDCS valve 2G

C63-E50-F002G-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-429 

Failure to actuate
squib B on GDCS valve

2G

C63-E50-F002G-B

Manual Failure to
actuate squib B on

GDCS valve 2G

C63-E50-F002G-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-430 

Failure to actuate
squib A on GDCS valve

2G

C63-E50-F002G-A

Manual Failure to
actuate squib A on

GDCS valve 2G

C63-E50-F002G-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-431 

Failure to actuate
squib C on GDCS valve

2F

C63-E50-F002F-C

Manual Failure to
actuate squib C on

GDCS valve 2F

C63-E50-F002F-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-432 

Failure to actuate
squib B on GDCS valve

2F

C63-E50-F002F-B

Manual Failure to
actuate squib B on

GDCS valve 2F

C63-E50-F002F-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-433 

Failure to actuate
squib A on GDCS valve

2F

C63-E50-F002F-A

Manual Failure to
actuate squib A on

GDCS valve 2F

C63-E50-F002F-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-434 

Failure to actuate
squib C on GDCS valve

2E

C63-E50-F002E-C

Manual Failure to
actuate squib C on

GDCS valve 2E

C63-E50-F002E-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

  
Figure 4.5-3b.  Sheet 74  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-435 

Failure to actuate
squib B on GDCS valve

2E

C63-E50-F002E-B

Manual Failure to
actuate squib B on

GDCS valve 2E

C63-E50-F002E-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-436 

Failure to actuate
squib A on GDCS valve

2E

C63-E50-F002E-A

Manual Failure to
actuate squib A on

GDCS valve 2E

C63-E50-F002E-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-437 

Failure to actuate
squib C on GDCS valve

2D

C63-E50-F002D-C

Manual Failure to
actuate squib C on

GDCS valve 2D

C63-E50-F002D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-438 

Failure to actuate
squib B on GDCS valve

2D

C63-E50-F002D-B

Manual Failure to
actuate squib B on

GDCS valve 2D

C63-E50-F002D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

  
Figure 4.5-3b.  Sheet 78  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-439 

Failure to actuate
squib A on GDCS valve

2D

C63-E50-F002D-A

Manual Failure to
actuate squib A on

GDCS valve 2D

C63-E50-F002D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-440 

Failure to actuate
squib C on GDCS valve

2C

C63-E50-F002C-C

Manual Failure to
actuate squib C on

GDCS valve 2C

C63-E50-F002C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-441 

Failure to actuate
squib B on GDCS valve

2C

C63-E50-F002C-B

Manual Failure to
actuate squib B on

GDCS valve 2C

C63-E50-F002C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-442 

Failure to actuate
squib A on GDCS valve

2C

C63-E50-F002C-A

Manual Failure to
actuate squib A on

GDCS valve 2C

C63-E50-F002C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-443 

Failure to actuate
squib C on GDCS valve

2B

C63-E50-F002B-C

Manual Failure to
actuate squib C on

GDCS valve 2B

C63-E50-F002B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-444 

Failure to actuate
squib B on GDCS valve

2B

C63-E50-F002B-B

Manual Failure to
actuate squib B on

GDCS valve 2B

C63-E50-F002B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-445 

Failure to actuate
squib A on GDCS valve

2B

C63-E50-F002B-A

Manual Failure to
actuate squib A on

GDCS valve 2B

C63-E50-F002B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-446 

Failure to actuate
squib C on GDCS valve

2A

C63-E50-F002A-C

Manual Failure to
actuate squib C on

GDCS valve 2A

C63-E50-F002A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-447 

Failure to actuate
squib B on GDCS valve

2A

C63-E50-F002A-B

Manual Failure to
actuate squib B on

GDCS valve 2A

C63-E50-F002A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-448 

Failure to actuate
squib A on GDCS valve

2A

C63-E50-F002A-A

Manual Failure to
actuate squib A on

GDCS valve 2A

C63-E50-F002A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-449 

FAILURE OF DIV IV
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD4PR

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D

Sht. 143
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4.5-450 

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD4LL

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD

Sht. 53
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4.5-451 

FAILURE OF DIV III
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD3PR

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D

Sht. 143
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4.5-452 

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV IV LOGIC (L2)

C63-C74-D4ATWSD3LL

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD

Sht. 53
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4.5-453 

FAILURE OF DIV II
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD2PR

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D

Sht. 143
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4.5-454 

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD2LL

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD

Sht. 53
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4.5-455 

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV IV LOGIC

C63-C74-D4ATWSD1PR

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D

Sht. 143
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4.5-456 

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD1LL

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD

Sht. 53
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4.5-457 

FAILURE OF DIV IV
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD4PR

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C

Sht. 143
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4.5-458 

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD4LL

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC

Sht. 53
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4.5-459 

FAILURE OF DIV III
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD3PR

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C

Sht. 143
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4.5-460 

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV III LOGIC (L2)

C63-C74-D3ATWSD3LL

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC

Sht. 53
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4.5-461 

FAILURE OF DIV II
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD2PR

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C

Sht. 143
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4.5-462 

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD2LL

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC

Sht. 53
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4.5-463 

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV III LOGIC

C63-C74-D3ATWSD1PR

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C

Sht. 143
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4.5-464 

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD1LL

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC

Sht. 53
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4.5-465 

FAILURE OF DIV IV
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD4PR

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B

Sht. 143
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4.5-466 

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD4LL

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB

Sht. 53
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4.5-467 

FAILURE OF DIV III
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD3PR

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B

Sht. 143
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4.5-468 

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV II LOGIC (L2)

C63-C74-D2ATWSD3LL

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB

Sht. 53
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4.5-469 

FAILURE OF DIV II
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD2PR

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B

Sht. 143
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4.5-470 

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD2LL

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB

Sht. 53
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4.5-471 

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV II LOGIC

C63-C74-D2ATWSD1PR

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B

Sht. 143
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4.5-472 

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD1LL

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB

Sht. 53
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4.5-473 

FAILURE OF DIV IV
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD4PR

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A

Sht. 143
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4.5-474 

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD4LL

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA

Sht. 53
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4.5-475 

FAILURE OF DIV III
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD3PR

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A

Sht. 143
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4.5-476 

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV I LOGIC (L2)

C63-C74-D1ATWSD3LL

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA

Sht. 53
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4.5-477 

FAILURE OF DIV II
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD2PR

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A

Sht. 143
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4.5-478 

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD2LL

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA

Sht. 53
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4.5-479 

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL

TO ATWS DIV I LOGIC

C63-C74-D1ATWSD1PR

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A

Sht. 143
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4.5-480 

FAILURE OF DIV I LOW
RPV LEVEL ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD1LL

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA

Sht. 53
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4.5-481 

FAILURE OF VACUUM
BREAKER VB 3 POSITION

INDICATION

C63-C72-VB3

Loss of VB3OPEN from
LSC

C63-SIG19-LSC

Sht. 42
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4.5-482 

FAILURE OF VACUUM
BREAKER VB 2 POSITION

INDICATION

C63-C72-VB2

Loss of VB2OPEN from
LSB

C63-SIG18-LSB

Sht. 45
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4.5-483 

FAILURE OF VACUUM
BREAKER VB 1 POSITION

INDICATION

C63-C72-VB1

Loss of VB1OPEN from
LSA

C63-SIG17-LSA
Sht. 49

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5
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4.5-484 

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV IV
DTM

C63-C71-D4DTM-PR

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D

Sht. 143

  
Figure 4.5-3b.  Sheet 124  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-485 

Failure to generate
low RCS level signal
for RPS Div 4 DTM

C63-C71-D4DTM-LV

Loss of RCSLEVEL from
LTD

C63-SIG5-LTD

Sht. 53
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4.5-486 

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV IV DTM

C63-C71-D4DTM-DP

Loss of DWPRESS from
PT2D

C63-SIG6-PT2D

Sht. 280
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4.5-487 

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV IV
DTM

C63-C71-D4DTM-CV

Loss of CONDPRESS
from PT2D

C63-SIG20-PT2D

Sht. 330
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4.5-488 

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV
III DTM

C63-C71-D3DTM-PR

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C

Sht. 143
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4.5-489 

Failure to generate
low RCS level signal
for RPS Div 3 DTM

C63-C71-D3DTM-LV

Loss of RCSLEVEL from
LTC

C63-SIG5-LTC

Sht. 53
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4.5-490 

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV III DTM

C63-C71-D3DTM-DP

Loss of DWPRESS from
PT2C

C63-SIG6-PT2C

Sht. 280
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4.5-491 

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV
III DTM

C63-C71-D3DTM-CV

Loss of CONDPRESS
from PT2C

C63-SIG20-PT2C

Sht. 330
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4.5-492 

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV II
DTM

C63-C71-D2DTM-PR

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B

Sht. 143
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4.5-493 

Failure to generate
low RCS level signal
for RPS Div 2 DTM

C63-C71-D2DTM-LV

Loss of RCSLEVEL from
LTB

C63-SIG5-LTB

Sht. 53
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4.5-494 

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV II DTM

C63-C71-D2DTM-DP

Loss of DWPRESS from
PT2B

C63-SIG6-PT2B

Sht. 280
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4.5-495 

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV II
DTM

C63-C71-D2DTM-CV

Loss of CONDPRESS
from PT2B

C63-SIG20-PT2B

Sht. 330
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4.5-496 

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV I
DTM

C63-C71-D1DTM-PR

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A

Sht. 143
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4.5-497 

Failure to generate
low RCS level signal
for RPS Div 1 DTM

C63-C71-D1DTM-LV

Loss of RCSLEVEL from
LTA

C63-SIG5-LTA

Sht. 53
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4.5-498 

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV I DTM

C63-C71-D1DTM-DP

Loss of DWPRESS from
PT2A

C63-SIG6-PT2A

Sht. 280
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4.5-499 

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV I
DTM

C63-C71-D1DTM-CV

Loss of CONDPRESS
from PT2A

C63-SIG20-PT2A
Sht. 330

Loss of channels A
and B in RMUTB1A

C63-RMUTB1A

Loss of logic, power
or comm A in RMU

RMUTB1A

C63-RMUTB1A-A

Sht. 140

Loss of logic, power
or comm B in RMU

RMUTB1A

C63-RMUTB1A-B

Sht. 141
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4.5-500 

Loss of logic, power
or comm A in RMU

RMUTB1A

C63-RMUTB1A-A
Sht. 139

Loss of power in RMU
RMUTB1A

C63-RMUTB1A-POWER
Sht. 141

Loss of power supply
A in RMU RMUTB1A

C63-RMUTB1A-PSA

Loss of Power from
R13-11-RB

R13-11-RB

Loss of power supply
B in RMU RMUTB1A

C63-RMUTB1A-PSB

Loss of Power from
R13-12-RB

R13-12-RB
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4.5-501 

Loss of logic, power
or comm B in RMU

RMUTB1A

C63-RMUTB1A-B
Sht. 139

Loss of power in RMU
RMUTB1A

C63-RMUTB1A-POWER

Sht. 140
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4.5-502 

Squib actuation
signal

C63-C41-F003D-C

Manual Squib
actuation signal

C63-C41-F003D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

  
Figure 4.5-3b.  Sheet 142  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-503 

Failure of signal
RCSPRESS

C63-RCSPRESS

3
Sht. 315
Sht. 144
Sht. 145

... see x-ref

Loss of RCSPRESS from
PT1A

C63-SIG3-PT1A
Sht. 115
Sht. 117
Sht. 119

... see x-ref

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of RCSPRESS from
PT1B

C63-SIG3-PT1B
Sht. 107
Sht. 109
Sht. 111

... see x-ref

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of RCSPRESS from
PT1C

C63-SIG3-PT1C
Sht. 99
Sht. 101
Sht. 103

... see x-ref

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A
Sht. 6

Sht. 13
Sht. 15

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT3A

C63-RMUCNT3A-A

Sht. 324

Loss of logic, power
or comm B in RMU

RMUCNT3A

C63-RMUCNT3A-B

Sht. 325

Loss of RCSPRESS from
PT1D

C63-SIG3-PT1D
Sht. 91
Sht. 93
Sht. 95

... see x-ref

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A
Sht. 11
Sht. 17
Sht. 19

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT4A

C63-RMUCNT4A-A

Sht. 326

Loss of logic, power
or comm B in RMU

RMUCNT4A

C63-RMUCNT4A-B

Sht. 327
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4.5-504 

Squib actuation
signal

C63-C41-F003D-B

Manual Squib
actuation signal

C63-C41-F003D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-505 

Squib actuation
signal

C63-C41-F003D-A

Manual Squib
actuation signal

C63-C41-F003D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-506 

Squib actuation
signal

C63-C41-F003C-C

Manual Squib
actuation signal

C63-C41-F003C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-507 

Squib actuation
signal

C63-C41-F003C-B

Manual Squib
actuation signal

C63-C41-F003C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-508 

Squib actuation
signal

C63-C41-F003C-A

Manual Squib
actuation signal

C63-C41-F003C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-509 

Squib actuation
signal

C63-C41-F003B-C

Manual Squib
actuation signal

C63-C41-F003B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-510 

Squib actuation
signal

C63-C41-F003B-B

Manual Squib
actuation signal

C63-C41-F003B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-511 

Squib actuation
signal

C63-C41-F003B-A

Manual Squib
actuation signal

C63-C41-F003B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-512 

Squib actuation
signal

C63-C41-F003A-C

Manual Squib
actuation signal

C63-C41-F003A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-513 

Squib actuation
signal

C63-C41-F003A-B

Manual Squib
actuation signal

C63-C41-F003A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-514 

Squib actuation
signal

C63-C41-F003A-A

Manual Squib
actuation signal

C63-C41-F003A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-515 

ACCUMULATOR 1B LEVEL
SIGNAL B TO AOV FOO2D

C63-C41-F002D-B

Manual ACCUMULATOR 1B
LEVEL SIGNAL B TO AOV

FOO2D

C63-C41-F002D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
SLCACCUM4

C63-SLCACCUM4

Sht. 156
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4.5-516 

ACCUMULATOR 1B LEVEL
SIGNAL A TO AOV FOO2D

C63-C41-F002D-A

Manual ACCUMULATOR 1B
LEVEL SIGNAL A TO AOV

FOO2D

C63-C41-F002D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
SLCACCUM4

C63-SLCACCUM4

3
Sht. 155

Loss of SLCACCUM4
from LTA

C63-SIG16-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of SLCACCUM4
from LTB

C63-SIG16-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of SLCACCUM4
from LTC

C63-SIG16-LTC

Sht. 157

Loss of SLCACCUM4
from LTD

C63-SIG16-LTD

Sht. 158
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4.5-517 

Loss of SLCACCUM4
from LTC

C63-SIG16-LTC
Sht. 156

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-518 

Loss of SLCACCUM4
from LTD

C63-SIG16-LTD
Sht. 156

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-519 

ACCUMULATOR 1A LEVEL
SIGNAL B TO AOV FOO2C

C63-C41-F002C-B

Manual ACCUMULATOR 1A
LEVEL SIGNAL B TO AOV

FOO2C

C63-C41-F002C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
SLCACCUM3

C63-SLCACCUM3

Sht. 160
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4.5-520 

ACCUMULATOR 1A LEVEL
SIGNAL A TO AOV FOO2C

C63-C41-F002C-A

Manual ACCUMULATOR 1A
LEVEL SIGNAL A TO AOV

FOO2C

C63-C41-F002C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
SLCACCUM3

C63-SLCACCUM3

3
Sht. 159

Loss of SLCACCUM3
from LTA

C63-SIG15-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of SLCACCUM3
from LTB

C63-SIG15-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of SLCACCUM3
from LTC

C63-SIG15-LTC

Sht. 161

Loss of SLCACCUM3
from LTD

C63-SIG15-LTD

Sht. 162
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4.5-521 

Loss of SLCACCUM3
from LTC

C63-SIG15-LTC
Sht. 160

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-522 

Loss of SLCACCUM3
from LTD

C63-SIG15-LTD
Sht. 160

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 162  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-523 

ACCUMULATOR 1B LEVEL
SIGNAL B TO AOV FOO2B

C63-C41-F002B-B

Manual ACCUMULATOR 1B
LEVEL SIGNAL B TO AOV

FOO2B

C63-C41-F002B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
SLCACCUM2

C63-SLCACCUM2

Sht. 164
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4.5-524 

ACCUMULATOR 1B LEVEL
SIGNAL A TO AOV FOO2B

C63-C41-F002B-A

Manual ACCUMULATOR 1B
LEVEL SIGNAL A TO AOV

FOO2B

C63-C41-F002B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
SLCACCUM2

C63-SLCACCUM2

3
Sht. 163

Loss of SLCACCUM2
from LTA

C63-SIG14-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of SLCACCUM2
from LTB

C63-SIG14-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of SLCACCUM2
from LTC

C63-SIG14-LTC

Sht. 165

Loss of SLCACCUM2
from LTD

C63-SIG14-LTD

Sht. 166
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4.5-525 

Loss of SLCACCUM2
from LTC

C63-SIG14-LTC
Sht. 164

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-526 

Loss of SLCACCUM2
from LTD

C63-SIG14-LTD
Sht. 164

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-527 

ACCUMULATOR 1A LEVEL
SIGNAL B TO AOV FOO2A

C63-C41-F002A-B

Manual ACCUMULATOR 1A
LEVEL SIGNAL B TO AOV

FOO2A

C63-C41-F002A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
SLCACCUM1

C63-SLCACCUM1

Sht. 168
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4.5-528 

ACCUMULATOR 1A LEVEL
SIGNAL A TO AOV FOO2A

C63-C41-F002A-A

Manual ACCUMULATOR 1A
LEVEL SIGNAL A TO AOV

FOO2A

C63-C41-F002A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
SLCACCUM1

C63-SLCACCUM1

3
Sht. 167

Loss of SLCACCUM1
from LTA

C63-SIG13-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of SLCACCUM1
from LTB

C63-SIG13-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of SLCACCUM1
from LTC

C63-SIG13-LTC

Sht. 169

Loss of SLCACCUM1
from LTD

C63-SIG13-LTD

Sht. 170
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4.5-529 

Loss of SLCACCUM1
from LTC

C63-SIG13-LTC
Sht. 168

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-530 

Loss of SLCACCUM1
from LTD

C63-SIG13-LTD
Sht. 168

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 170  Q-DCIS Safety-Related Control System 
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4.5-531 

Spurious trip signal
of CRD pump on low

GDCS level

C63-C12-C001B-SPUR

Undeveloped spurious
hardware failure

C63-UNDEVSPUR127

  
Figure 4.5-3b.  Sheet 171  Q-DCIS Safety-Related Control System 
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4.5-532 

Spurious trip signal
of CRD pump on low

GDCS level

C63-C12-C001A-SPUR

Undeveloped spurious
hardware failure

C63-UNDEVSPUR126

  
Figure 4.5-3b.  Sheet 172  Q-DCIS Safety-Related Control System 
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4.5-533 

Failure to open
cross-connect valve

104D

C63-B32-F104D

Manual Failure to
open cross-connect

valve 104D

C63-B32-F104D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
ICSPOOL1

C63-ICSPOOL1

Sht. 178

  
Figure 4.5-3b.  Sheet 173  Q-DCIS Safety-Related Control System 
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4.5-534 

Failure to open
cross-connect valve

104C

C63-B32-F104C

Manual Failure to
open cross-connect

valve 104C

C63-B32-F104C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
ICSPOOL2

C63-ICSPOOL2

Sht. 175

  
Figure 4.5-3b.  Sheet 174  Q-DCIS Safety-Related Control System 
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4.5-535 

Failure to open
cross-connect valve

104B

C63-B32-F104B

Manual Failure to
open cross-connect

valve 104B

C63-B32-F104B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
ICSPOOL2

C63-ICSPOOL2

3
Sht. 174

Loss of ICSPOOL2 from
LTA

C63-SIG22-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of ICSPOOL2 from
LTB

C63-SIG22-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of ICSPOOL2 from
LTC

C63-SIG22-LTC

Sht. 176

Loss of ICSPOOL2 from
LTD

C63-SIG22-LTD

Sht. 177

  
Figure 4.5-3b.  Sheet 175  Q-DCIS Safety-Related Control System 
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4.5-536 

Loss of ICSPOOL2 from
LTC

C63-SIG22-LTC
Sht. 175

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

  
Figure 4.5-3b.  Sheet 176  Q-DCIS Safety-Related Control System 
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4.5-537 

Loss of ICSPOOL2 from
LTD

C63-SIG22-LTD
Sht. 175

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 177  Q-DCIS Safety-Related Control System 
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4.5-538 

Failure to open
cross-connect valve

104A

C63-B32-F104A

Manual Failure to
open cross-connect

valve 104A

C63-B32-F104A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
ICSPOOL1

C63-ICSPOOL1

3
Sht. 173

Loss of ICSPOOL1 from
LTA

C63-SIG21-LTA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of ICSPOOL1 from
LTB

C63-SIG21-LTB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of ICSPOOL1 from
LTC

C63-SIG21-LTC

Sht. 179

Loss of ICSPOOL1 from
LTD

C63-SIG21-LTD

Sht. 180

  
Figure 4.5-3b.  Sheet 178  Q-DCIS Safety-Related Control System 
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4.5-539 

Loss of ICSPOOL1 from
LTC

C63-SIG21-LTC
Sht. 178

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

  
Figure 4.5-3b.  Sheet 179  Q-DCIS Safety-Related Control System 
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4.5-540 

Loss of ICSPOOL1 from
LTD

C63-SIG21-LTD
Sht. 178

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 180  Q-DCIS Safety-Related Control System 
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4.5-541 

Failure to energize
solenoid on vent

valve 12D

C63-B32-F012D

Manual Failure to
energize solenoid on

vent valve 12D

C63-B32-F012D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 181  Q-DCIS Safety-Related Control System 
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4.5-542 

Failure to energize
solenoid on vent

valve 12C

C63-B32-F012C

Manual Failure to
energize solenoid on

vent valve 12C

C63-B32-F012C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 182  Q-DCIS Safety-Related Control System 
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4.5-543 

Failure to energize
solenoid on vent

valve 12B

C63-B32-F012B

Manual Failure to
energize solenoid on

vent valve 12B

C63-B32-F012B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 183  Q-DCIS Safety-Related Control System 
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4.5-544 

Failure to energize
solenoid on vent

valve 12A

C63-B32-F012A

Manual Failure to
energize solenoid on

vent valve 12A

C63-B32-F012A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 184  Q-DCIS Safety-Related Control System 
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4.5-545 

Failure to energize
solenoid on vent

valve 11D

C63-B32-F011D

Manual Failure to
energize solenoid on

vent valve 11D

C63-B32-F011D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 185  Q-DCIS Safety-Related Control System 
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4.5-546 

Failure to energize
solenoid on vent

valve 11C

C63-B32-F011C

Manual Failure to
energize solenoid on

vent valve 11C

C63-B32-F011C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 186  Q-DCIS Safety-Related Control System 
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4.5-547 

Failure to energize
solenoid on vent

valve 11B

C63-B32-F011B

Manual Failure to
energize solenoid on

vent valve 11B

C63-B32-F011B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 187  Q-DCIS Safety-Related Control System 
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4.5-548 

Failure to energize
solenoid on vent

valve 11A

C63-B32-F011A

Manual Failure to
energize solenoid on

vent valve 11A

C63-B32-F011A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 188  Q-DCIS Safety-Related Control System 
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4.5-549 

Failure to energize
solenoid on vent

valve 10D

C63-B32-F010D

Manual Failure to
energize solenoid on

vent valve 10D

C63-B32-F010D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 189  Q-DCIS Safety-Related Control System 
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4.5-550 

Failure to energize
solenoid on vent

valve 10C

C63-B32-F010C

Manual Failure to
energize solenoid on

vent valve 10C

C63-B32-F010C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 190  Q-DCIS Safety-Related Control System 
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4.5-551 

Failure to energize
solenoid on vent

valve 10B

C63-B32-F010B

Manual Failure to
energize solenoid on

vent valve 10B

C63-B32-F010B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 191  Q-DCIS Safety-Related Control System 
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4.5-552 

Failure to energize
solenoid on vent

valve 10A

C63-B32-F010A

Manual Failure to
energize solenoid on

vent valve 10A

C63-B32-F010A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 192  Q-DCIS Safety-Related Control System 
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4.5-553 

Failure to energize
solenoid on vent

valve 9D

C63-B32-F009D

Manual Failure to
energize solenoid on

vent valve 9D

C63-B32-F009D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 193  Q-DCIS Safety-Related Control System 
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4.5-554 

Failure to energize
solenoid on vent

valve 9C

C63-B32-F009C

Manual Failure to
energize solenoid on

vent valve 9C

C63-B32-F009C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 194  Q-DCIS Safety-Related Control System 
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4.5-555 

Failure to energize
solenoid on vent

valve 9B

C63-B32-F009B

Manual Failure to
energize solenoid on

vent valve 9B

C63-B32-F009B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 195  Q-DCIS Safety-Related Control System 
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4.5-556 

Failure to energize
solenoid on vent

valve 9A

C63-B32-F009A

Manual Failure to
energize solenoid on

vent valve 9A

C63-B32-F009A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 196  Q-DCIS Safety-Related Control System 
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4.5-557 

Failure to energize
solenoid on vent

valve 8D

C63-B32-F008D

Manual Failure to
energize solenoid on

vent valve 8D

C63-B32-F008D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4

Sht. 201

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 197  Q-DCIS Safety-Related Control System 
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4.5-558 

Failure to energize
solenoid on vent

valve 8C

C63-B32-F008C

Manual Failure to
energize solenoid on

vent valve 8C

C63-B32-F008C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 198  Q-DCIS Safety-Related Control System 
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4.5-559 

Failure to energize
solenoid on vent

valve 8B

C63-B32-F008B

Manual Failure to
energize solenoid on

vent valve 8B

C63-B32-F008B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 199  Q-DCIS Safety-Related Control System 
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4.5-560 

Failure to energize
solenoid on vent

valve 8A

C63-B32-F008A

Manual Failure to
energize solenoid on

vent valve 8A

C63-B32-F008A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 200  Q-DCIS Safety-Related Control System 
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4.5-561 

Failure to energize
solenoid on vent

valve 7D

C63-B32-F007D

Manual Failure to
energize solenoid on

vent valve 7D

C63-B32-F007D-MAN

Loss of Logic A AND B
in Cabinet CAB4

C63-CAB4
Sht. 11
Sht. 17
Sht. 19

... see x-ref

Loss of Logic A in
Cabinet CAB4

C63-CAB4-A

Sht. 202

Loss of Logic B in
Cabinet CAB4

C63-CAB4-B

Sht. 203

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 201  Q-DCIS Safety-Related Control System 
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4.5-562 

Loss of Logic A in
Cabinet CAB4

C63-CAB4-A
Sht. 201

Loss of power in
Logic Cabinet CAB4

C63-CAB4-POWER
Sht. 203

Loss of power supply
A in Logic Cabinet

CAB4

C63-CAB4-PSA

Loss of Power from
R13-41-CB

R13-41-CB

Loss of power supply
B in Logic Cabinet

CAB4

C63-CAB4-PSB

Loss of Power from
R13-42-CB

R13-42-CB

  
Figure 4.5-3b.  Sheet 202  Q-DCIS Safety-Related Control System 
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4.5-563 

Loss of Logic B in
Cabinet CAB4

C63-CAB4-B
Sht. 201

Loss of power in
Logic Cabinet CAB4

C63-CAB4-POWER

Sht. 202

  
Figure 4.5-3b.  Sheet 203  Q-DCIS Safety-Related Control System 
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4.5-564 

Failure to energize
solenoid on vent

valve 7C

C63-B32-F007C

Manual Failure to
energize solenoid on

vent valve 7C

C63-B32-F007C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 204  Q-DCIS Safety-Related Control System 
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4.5-565 

Failure to energize
solenoid on vent

valve 7B

C63-B32-F007B

Manual Failure to
energize solenoid on

vent valve 7B

C63-B32-F007B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 205  Q-DCIS Safety-Related Control System 
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4.5-566 

Failure to energize
solenoid on vent

valve 7A

C63-B32-F007A

Manual Failure to
energize solenoid on

vent valve 7A

C63-B32-F007A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 206  Q-DCIS Safety-Related Control System 
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4.5-567 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F006D-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F006D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 207  Q-DCIS Safety-Related Control System 
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4.5-568 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F006D-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F006D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 208  Q-DCIS Safety-Related Control System 
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4.5-569 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F006D-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F006D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 209  Q-DCIS Safety-Related Control System 
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4.5-570 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F006C-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F006C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 210  Q-DCIS Safety-Related Control System 
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4.5-571 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F006C-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F006C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 211  Q-DCIS Safety-Related Control System 
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4.5-572 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F006C-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F006C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 212  Q-DCIS Safety-Related Control System 
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4.5-573 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F006B-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F006B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-574 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F006B-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F006B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-575 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F006B-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F006B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-576 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F006A-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F006A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-577 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F006A-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F006A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-578 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F006A-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F006A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-579 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F005D-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F005D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-580 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F005D-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F005D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-581 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F005D-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F005D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-582 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F005C-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F005C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-583 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F005C-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F005C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-584 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F005C-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F005C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-585 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F005B-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F005B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-586 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F005B-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F005B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-587 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F005B-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F005B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-588 

Failure to energize
solenoid C on

Condensate return
valve

C63-B32-F005A-C

Manual Failure to
energize solenoid C

on Condensate return
valve

C63-B32-F005A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230

  
Figure 4.5-3b.  Sheet 228  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-589 

Failure to energize
solenoid B on

Condensate return
valve

C63-B32-F005A-B

Manual Failure to
energize solenoid B

on Condensate return
valve

C63-B32-F005A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

Sht. 230
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4.5-590 

Failure to energize
solenoid A on

Condensate return
valve

C63-B32-F005A-A

Manual Failure to
energize solenoid A

on Condensate return
valve

C63-B32-F005A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

Failure of signal
MSIVCLOSED

C63-MSIVCLOSED

3
Sht. 208
Sht. 209
Sht. 210

... see x-ref

Loss of MSIVCLOSED
from LSA

C63-SIG4-LSA

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of MSIVCLOSED
from LSB

C63-SIG4-LSB

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of MSIVCLOSED
from LSC

C63-SIG4-LSC

Sht. 231

Loss of MSIVCLOSED
from LSD

C63-SIG4-LSD

Sht. 232
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4.5-591 

Loss of MSIVCLOSED
from LSC

C63-SIG4-LSC
Sht. 230

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143
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4.5-592 

Loss of MSIVCLOSED
from LSD

C63-SIG4-LSD
Sht. 230

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-593 

Spurious actuation

C63-B32-F004-SPUR-D

Undeveloped spurious
hardware failure

C63-UNDEVSPUR73
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4.5-594 

Spurious actuation

C63-B32-F004-SPUR-C

Undeveloped spurious
hardware failure

C63-UNDEVSPUR72
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4.5-595 

Spurious actuation

C63-B32-F004-SPUR-B

Undeveloped spurious
hardware failure

C63-UNDEVSPUR71
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4.5-596 

Spurious actuation

C63-B32-F004-SPUR-A

Undeveloped spurious
hardware failure

C63-UNDEVSPUR70
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4.5-597 

Spurious actuation

C63-B32-F003-SPUR-D

Undeveloped spurious
hardware failure

C63-UNDEVSPUR69
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4.5-598 

Spurious actuation

C63-B32-F003-SPUR-C

Undeveloped spurious
hardware failure

C63-UNDEVSPUR68
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4.5-599 

Spurious actuation

C63-B32-F003-SPUR-B

Undeveloped spurious
hardware failure

C63-UNDEVSPUR67

  
Figure 4.5-3b.  Sheet 239  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-600 

Spurious actuation

C63-B32-F003-SPUR-A

Undeveloped spurious
hardware failure

C63-UNDEVSPUR66
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4.5-601 

Spurious actuation

C63-B32-F002-SPUR-D

Undeveloped spurious
hardware failure

C63-UNDEVSPUR65
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4.5-602 

Spurious actuation

C63-B32-F002-SPUR-C

Undeveloped spurious
hardware failure

C63-UNDEVSPUR64
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4.5-603 

Spurious actuation

C63-B32-F002-SPUR-B

Undeveloped spurious
hardware failure

C63-UNDEVSPUR63
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4.5-604 

Spurious actuation

C63-B32-F002-SPUR-A

Undeveloped spurious
hardware failure

C63-UNDEVSPUR62
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4.5-605 

Spurious actuation

C63-B32-F001-SPUR-D

Undeveloped spurious
hardware failure

C63-UNDEVSPUR61

  
Figure 4.5-3b.  Sheet 245  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-606 

Spurious actuation

C63-B32-F001-SPUR-C

Undeveloped spurious
hardware failure

C63-UNDEVSPUR60
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4.5-607 

Spurious actuation

C63-B32-F001-SPUR-B

Undeveloped spurious
hardware failure

C63-UNDEVSPUR59
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4.5-608 

Spurious actuation

C63-B32-F001-SPUR-A

Undeveloped spurious
hardware failure

C63-UNDEVSPUR58
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4.5-609 

Failure to energize
solenoid C on SRV K

C63-B21-F006K-C

Manual Failure to
energize solenoid C

on SRV K

C63-B21-F006K-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-610 

Failure to energize
solenoid B on SRV K

C63-B21-F006K-B

Manual Failure to
energize solenoid B

on SRV K

C63-B21-F006K-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-611 

Failure to energize
solenoid A on SRV K

C63-B21-F006K-A

Manual Failure to
energize solenoid A

on SRV K

C63-B21-F006K-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-612 

Failure to energize
solenoid C on SRV H

C63-B21-F006J-C

Manual Failure to
energize solenoid C

on SRV H

C63-B21-F006J-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-613 

Failure to energize
solenoid B on SRV H

C63-B21-F006J-B

Manual Failure to
energize solenoid B

on SRV H

C63-B21-F006J-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-614 

Failure to energize
solenoid A on SRV J

C63-B21-F006J-A

Manual Failure to
energize solenoid A

on SRV J

C63-B21-F006J-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-615 

Failure to energize
solenoid C on SRV H

C63-B21-F006H-C

Manual Failure to
energize solenoid C

on SRV H

C63-B21-F006H-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-616 

Failure to energize
solenoid B on SRV H

C63-B21-F006H-B

Manual Failure to
energize solenoid B

on SRV H

C63-B21-F006H-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-617 

Failure to energize
solenoid A on SRV H

C63-B21-F006H-A

Manual Failure to
energize solenoid A

on SRV H

C63-B21-F006H-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-618 

Failure to energize
solenoid C on SRV G

C63-B21-F006G-C

Manual Failure to
energize solenoid C

on SRV G

C63-B21-F006G-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-619 

Failure to energize
solenoid B on SRV G

C63-B21-F006G-B

Manual Failure to
energize solenoid B

on SRV G

C63-B21-F006G-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-620 

Failure to energize
solenoid A on SRV G

C63-B21-F006G-A

Manual Failure to
energize solenoid A

on SRV G

C63-B21-F006G-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-621 

Failure to energize
solenoid C on SRV F

C63-B21-F006F-C

Manual Failure to
energize solenoid C

on SRV F

C63-B21-F006F-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-622 

Failure to energize
solenoid B on SRV F

C63-B21-F006F-B

Manual Failure to
energize solenoid B

on SRV F

C63-B21-F006F-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-623 

Failure to energize
solenoid A on SRV F

C63-B21-F006F-A

Manual Failure to
energize solenoid A

on SRV F

C63-B21-F006F-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-624 

Failure to energize
solenoid C on SRV E

C63-B21-F006E-C

Manual Failure to
energize solenoid C

on SRV E

C63-B21-F006E-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-625 

Failure to energize
solenoid B on SRV E

C63-B21-F006E-B

Manual Failure to
energize solenoid B

on SRV E

C63-B21-F006E-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-626 

Failure to energize
solenoid A on SRV E

C63-B21-F006E-A

Manual Failure to
energize solenoid A

on SRV E

C63-B21-F006E-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-627 

Failure to energize
solenoid C on SRV D

C63-B21-F006D-C

Manual Failure to
energize solenoid C

on SRV D

C63-B21-F006D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-628 

Failure to energize
solenoid B on SRV D

C63-B21-F006D-B

Manual Failure to
energize solenoid B

on SRV D

C63-B21-F006D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-629 

Failure to energize
solenoid A on SRV D

C63-B21-F006D-A

Manual Failure to
energize solenoid A

on SRV D

C63-B21-F006D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 269  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-630 

Failure to energize
solenoid C on SRV C

C63-B21-F006C-C

Manual Failure to
energize solenoid C

on SRV C

C63-B21-F006C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-631 

Failure to energize
solenoid B on SRV C

C63-B21-F006C-B

Manual Failure to
energize solenoid B

on SRV C

C63-B21-F006C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-632 

Failure to energize
solenoid A on SRV C

C63-B21-F006C-A

Manual Failure to
energize solenoid A

on SRV C

C63-B21-F006C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-633 

Failure to energize
solenoid C on SRV B

C63-B21-F006B-C

Manual Failure to
energize solenoid C

on SRV B

C63-B21-F006B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-634 

Failure to energize
solenoid B on SRV B

C63-B21-F006B-B

Manual Failure to
energize solenoid B

on SRV B

C63-B21-F006B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

  
Figure 4.5-3b.  Sheet 274  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-635 

Failure to energize
solenoid A on SRV B

C63-B21-F006B-A

Manual Failure to
energize solenoid A

on SRV B

C63-B21-F006B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-636 

Failure to energize
solenoid C on SRV A

C63-B21-F006A-C

Manual Failure to
energize solenoid C

on SRV A

C63-B21-F006A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-637 

Failure to energize
solenoid B on SRV A

C63-B21-F006A-B

Manual Failure to
energize solenoid B

on SRV A

C63-B21-F006A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-638 

Failure to energize
solenoid A on SRV A

C63-B21-F006A-A

Manual Failure to
energize solenoid A

on SRV A

C63-B21-F006A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143
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4.5-639 

Failure to fire Squib
C on DPV H

C63-B21-F004H-C

Manual Failure to
fire Squib C on DPV H

C63-B21-F004H-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-640 

Failure of signal
DWPRESS

C63-DWPRESS

3
Sht. 315
Sht. 281
Sht. 282

... see x-ref

Loss of DWPRESS from
PT2A

C63-SIG6-PT2A
Sht. 138

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of DWPRESS from
PT2B

C63-SIG6-PT2B
Sht. 134

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of DWPRESS from
PT2C

C63-SIG6-PT2C
Sht. 130

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of DWPRESS from
PT2D

C63-SIG6-PT2D
Sht. 126

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143
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4.5-641 

Failure to fire Squib
B on DPV H

C63-B21-F004H-B

Manual Failure to
fire Squib B on DPV H

C63-B21-F004H-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

  
Figure 4.5-3b.  Sheet 281  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-642 

Failure to fire Squib
A on DPV H

C63-B21-F004H-A

Manual Failure to
fire Squib A on DPV H

C63-B21-F004H-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-643 

Failure to fire Squib
C on DPV G

C63-B21-F004G-C

Manual Failure to
fire Squib C on DPV G

C63-B21-F004G-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-644 

Failure to fire Squib
B on DPV G

C63-B21-F004G-B

Manual Failure to
fire Squib B on DPV G

C63-B21-F004G-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-645 

Failure to fire Squib
A on DPV G

C63-B21-F004G-A

Manual Failure to
fire Squib A on DPV G

C63-B21-F004G-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-646 

Failure to fire Squib
C on DPV F

C63-B21-F004F-C

Manual Failure to
fire Squib C on DPV F

C63-B21-F004F-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-647 

Failure to fire Squib
B on DPV F

C63-B21-F004F-B

Manual Failure to
fire Squib B on DPV F

C63-B21-F004F-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-648 

Failure to fire Squib
A on DPV F

C63-B21-F004F-A

Manual Failure to
fire Squib A on DPV F

C63-B21-F004F-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-649 

Failure to fire Squib
C on DPV E

C63-B21-F004E-C

Manual Failure to
fire Squib C on DPV E

C63-B21-F004E-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-650 

Failure to fire Squib
B on DPV E

C63-B21-F004E-B

Manual Failure to
fire Squib B on DPV E

C63-B21-F004E-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-651 

Failure to fire Squib
A on DPV E

C63-B21-F004E-A

Manual Failure to
fire Squib A on DPV E

C63-B21-F004E-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-652 

Failure to fire Squib
C on DPV D

C63-B21-F004D-C

Manual Failure to
fire Squib C on DPV D

C63-B21-F004D-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-653 

Failure to fire Squib
B on DPV D

C63-B21-F004D-B

Manual Failure to
fire Squib B on DPV D

C63-B21-F004D-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-654 

Failure to fire Squib
A on DPV D

C63-B21-F004D-A

Manual Failure to
fire Squib A on DPV D

C63-B21-F004D-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53

  
Figure 4.5-3b.  Sheet 294  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-655 

Failure to fire Squib
C on DPV C

C63-B21-F004C-C

Manual Failure to
fire Squib C on DPV C

C63-B21-F004C-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-656 

Failure to fire Squib
B on DPV C

C63-B21-F004C-B

Manual Failure to
fire Squib B on DPV C

C63-B21-F004C-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-657 

Failure to fire Squib
A on DPV C

C63-B21-F004C-A

Manual Failure to
fire Squib A on DPV C

C63-B21-F004C-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-658 

Failure to fire Squib
C on DPV B

C63-B21-F004B-C

Manual Failure to
fire Squib C on DPV B

C63-B21-F004B-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3

Sht. 301

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B

Sht. 301

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER

Sht. 301

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-659 

Failure to fire Squib
B on DPV B

C63-B21-F004B-B

Manual Failure to
fire Squib B on DPV B

C63-B21-F004B-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2

Sht. 308

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B

Sht. 308

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER

Sht. 308

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-660 

Failure to fire Squib
A on DPV B

C63-B21-F004B-A

Manual Failure to
fire Squib A on DPV B

C63-B21-F004B-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1

Sht. 315

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B

Sht. 315

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER

Sht. 315

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-661 

Failure to fire Squib
C on DPV A

C63-B21-F004A-C

Manual Failure to
fire Squib C on DPV A

C63-B21-F004A-C-MAN

Loss of Logic A AND B
in Cabinet CAB3

C63-CAB3
Sht. 6

Sht. 13
Sht. 15

... see x-ref

Loss of Logic A in
Cabinet CAB3

C63-CAB3-A

Sht. 302

Loss of Logic B in
Cabinet CAB3

C63-CAB3-B

Sht. 303

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of channels A
and B in RMUCNT3B

C63-RMUCNT3B
Sht. 56
Sht. 59
Sht. 62

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT3B

C63-RMUCNT3B-A

Sht. 304

Loss of logic, power
or comm B in RMU

RMUCNT3B

C63-RMUCNT3B-B

Sht. 305

Loss of aux power in
RMU RMUCNT3A

C63-RMUCNT3A-AUXPOWER
Sht. 56
Sht. 59
Sht. 62

... see x-ref

Loss of aux power
supply A in RMU

RMUCNT3A

C63-RMUCNT3A-APSA

Sht. 306

Loss of aux power
supply B in RMU

RMUCNT3A

C63-RMUCNT3A-APSB

Sht. 307

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-662 

Loss of Logic A in
Cabinet CAB3

C63-CAB3-A
Sht. 301

Loss of power in
Logic Cabinet CAB3

C63-CAB3-POWER
Sht. 303

Loss of power supply
A in Logic Cabinet

CAB3

C63-CAB3-PSA

Loss of Power from
R13-31-CB

R13-31-CB

Loss of power supply
B in Logic Cabinet

CAB3

C63-CAB3-PSB

Loss of Power from
R13-32-CB

R13-32-CB
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4.5-663 

Loss of Logic B in
Cabinet CAB3

C63-CAB3-B
Sht. 301

Loss of power in
Logic Cabinet CAB3

C63-CAB3-POWER

Sht. 302
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4.5-664 

Loss of logic, power
or comm A in RMU

RMUCNT3B

C63-RMUCNT3B-A
Sht. 301

Loss of power in RMU
RMUCNT3B

C63-RMUCNT3B-POWER
Sht. 305

Loss of power supply
A in RMU RMUCNT3B

C63-RMUCNT3B-PSA

Loss of Power from
R13-31-RB

R13-31-RB

Loss of power supply
B in RMU RMUCNT3B

C63-RMUCNT3B-PSB

Loss of Power from
R13-32-RB

R13-32-RB
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4.5-665 

Loss of logic, power
or comm B in RMU

RMUCNT3B

C63-RMUCNT3B-B
Sht. 301

Loss of power in RMU
RMUCNT3B

C63-RMUCNT3B-POWER

Sht. 304
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4.5-666 

Loss of aux power
supply A in RMU

RMUCNT3A

C63-RMUCNT3A-APSA
Sht. 301

Loss of Power from
R13-31-RB

R13-31-RB
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4.5-667 

Loss of aux power
supply B in RMU

RMUCNT3A

C63-RMUCNT3A-APSB
Sht. 301

Loss of Power from
R13-32-RB

R13-32-RB
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4.5-668 

Failure to fire Squib
B on DPV A

C63-B21-F004A-B

Manual Failure to
fire Squib B on DPV A

C63-B21-F004A-B-MAN

Loss of Logic A AND B
in Cabinet CAB2

C63-CAB2
Sht. 12
Sht. 18
Sht. 20

... see x-ref

Loss of Logic A in
Cabinet CAB2

C63-CAB2-A

Sht. 309

Loss of Logic B in
Cabinet CAB2

C63-CAB2-B

Sht. 310

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of channels A
and B in RMUCNT2B

C63-RMUCNT2B
Sht. 57
Sht. 60
Sht. 63

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT2B

C63-RMUCNT2B-A

Sht. 311

Loss of logic, power
or comm B in RMU

RMUCNT2B

C63-RMUCNT2B-B

Sht. 312

Loss of aux power in
RMU RMUCNT2A

C63-RMUCNT2A-AUXPOWER
Sht. 57
Sht. 60
Sht. 63

... see x-ref

Loss of aux power
supply A in RMU

RMUCNT2A

C63-RMUCNT2A-APSA

Sht. 313

Loss of aux power
supply B in RMU

RMUCNT2A

C63-RMUCNT2A-APSB

Sht. 314

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-669 

Loss of Logic A in
Cabinet CAB2

C63-CAB2-A
Sht. 308

Loss of power in
Logic Cabinet CAB2

C63-CAB2-POWER
Sht. 310

Loss of power supply
A in Logic Cabinet

CAB2

C63-CAB2-PSA

Loss of Power from
R13-21-CB

R13-21-CB

Loss of power supply
B in Logic Cabinet

CAB2

C63-CAB2-PSB

Loss of Power from
R13-22-CB

R13-22-CB
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4.5-670 

Loss of Logic B in
Cabinet CAB2

C63-CAB2-B
Sht. 308

Loss of power in
Logic Cabinet CAB2

C63-CAB2-POWER

Sht. 309
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4.5-671 

Loss of logic, power
or comm A in RMU

RMUCNT2B

C63-RMUCNT2B-A
Sht. 308

Loss of power in RMU
RMUCNT2B

C63-RMUCNT2B-POWER
Sht. 312

Loss of power supply
A in RMU RMUCNT2B

C63-RMUCNT2B-PSA

Loss of Power from
R13-21-RB

R13-21-RB

Loss of power supply
B in RMU RMUCNT2B

C63-RMUCNT2B-PSB

Loss of Power from
R13-22-RB

R13-22-RB
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4.5-672 

Loss of logic, power
or comm B in RMU

RMUCNT2B

C63-RMUCNT2B-B
Sht. 308

Loss of power in RMU
RMUCNT2B

C63-RMUCNT2B-POWER

Sht. 311
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4.5-673 

Loss of aux power
supply A in RMU

RMUCNT2A

C63-RMUCNT2A-APSA
Sht. 308

Loss of Power from
R13-21-RB

R13-21-RB
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4.5-674 

Loss of aux power
supply B in RMU

RMUCNT2A

C63-RMUCNT2A-APSB
Sht. 308

Loss of Power from
R13-22-RB

R13-22-RB
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4.5-675 

Failure to fire Squib
A on DPV A

C63-B21-F004A-A

Manual Failure to
fire Squib A on DPV A

C63-B21-F004A-A-MAN

Loss of Logic A AND B
in Cabinet CAB1

C63-CAB1
Sht. 7

Sht. 14
Sht. 16

... see x-ref

Loss of Logic A in
Cabinet CAB1

C63-CAB1-A

Sht. 316

Loss of Logic B in
Cabinet CAB1

C63-CAB1-B

Sht. 317

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of channels A
and B in RMUCNT1B

C63-RMUCNT1B
Sht. 58
Sht. 61
Sht. 64

... see x-ref

Loss of logic, power
or comm A in RMU

RMUCNT1B

C63-RMUCNT1B-A

Sht. 318

Loss of logic, power
or comm B in RMU

RMUCNT1B

C63-RMUCNT1B-B

Sht. 319

Loss of aux power in
RMU RMUCNT1A

C63-RMUCNT1A-AUXPOWER
Sht. 58
Sht. 61
Sht. 64

... see x-ref

Loss of aux power
supply A in RMU

RMUCNT1A

C63-RMUCNT1A-APSA

Sht. 320

Loss of aux power
supply B in RMU

RMUCNT1A

C63-RMUCNT1A-APSB

Sht. 321

Failure of signal
RCSPRESS

C63-RCSPRESS

Sht. 143

Failure of signal
DWPRESS

C63-DWPRESS

Sht. 280

Failure of signal
RCSLEVEL

C63-RCSLEVEL

Sht. 53
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4.5-676 

Loss of Logic A in
Cabinet CAB1

C63-CAB1-A
Sht. 315

Loss of power in
Logic Cabinet CAB1

C63-CAB1-POWER
Sht. 317

Loss of power supply
A in Logic Cabinet

CAB1

C63-CAB1-PSA

Loss of Power from
R13-11-CB

R13-11-CB

Loss of power supply
B in Logic Cabinet

CAB1

C63-CAB1-PSB

Loss of Power from
R13-12-CB

R13-12-CB
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4.5-677 

Loss of Logic B in
Cabinet CAB1

C63-CAB1-B
Sht. 315

Loss of power in
Logic Cabinet CAB1

C63-CAB1-POWER

Sht. 316
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4.5-678 

Loss of logic, power
or comm A in RMU

RMUCNT1B

C63-RMUCNT1B-A
Sht. 315

Loss of power in RMU
RMUCNT1B

C63-RMUCNT1B-POWER
Sht. 319

Loss of power supply
A in RMU RMUCNT1B

C63-RMUCNT1B-PSA

Loss of Power from
R13-11-RB

R13-11-RB

Loss of power supply
B in RMU RMUCNT1B

C63-RMUCNT1B-PSB

Loss of Power from
R13-12-RB

R13-12-RB
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4.5-679 

Loss of logic, power
or comm B in RMU

RMUCNT1B

C63-RMUCNT1B-B
Sht. 315

Loss of power in RMU
RMUCNT1B

C63-RMUCNT1B-POWER

Sht. 318
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4.5-680 

Loss of aux power
supply A in RMU

RMUCNT1A

C63-RMUCNT1A-APSA
Sht. 315

Loss of Power from
R13-11-RB

R13-11-RB
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4.5-681 

Loss of aux power
supply B in RMU

RMUCNT1A

C63-RMUCNT1A-APSB
Sht. 315

Loss of Power from
R13-12-RB

R13-12-RB
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4.5-682 

Loss of logic, power
or comm A in RMU

RMUCNT2A

C63-RMUCNT2A-A
Sht. 10

Loss of power in RMU
RMUCNT2A

C63-RMUCNT2A-POWER
Sht. 323

Loss of power supply
A in RMU RMUCNT2A

C63-RMUCNT2A-PSA

Loss of Power from
R13-21-RB

R13-21-RB

Loss of power supply
B in RMU RMUCNT2A

C63-RMUCNT2A-PSB

Loss of Power from
R13-22-RB

R13-22-RB
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4.5-683 

Loss of logic, power
or comm B in RMU

RMUCNT2A

C63-RMUCNT2A-B
Sht. 10

Loss of power in RMU
RMUCNT2A

C63-RMUCNT2A-POWER

Sht. 322
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4.5-684 

Loss of logic, power
or comm A in RMU

RMUCNT3A

C63-RMUCNT3A-A
Sht. 143

Loss of power in RMU
RMUCNT3A

C63-RMUCNT3A-POWER
Sht. 325

Loss of power supply
A in RMU RMUCNT3A

C63-RMUCNT3A-PSA

Loss of Power from
R13-31-RB

R13-31-RB

Loss of power supply
B in RMU RMUCNT3A

C63-RMUCNT3A-PSB

Loss of Power from
R13-32-RB

R13-32-RB
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4.5-685 

Loss of logic, power
or comm B in RMU

RMUCNT3A

C63-RMUCNT3A-B
Sht. 143

Loss of power in RMU
RMUCNT3A

C63-RMUCNT3A-POWER

Sht. 324
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4.5-686 

Loss of logic, power
or comm A in RMU

RMUCNT4A

C63-RMUCNT4A-A
Sht. 143

Loss of power in RMU
RMUCNT4A

C63-RMUCNT4A-POWER
Sht. 327

Loss of power supply
A in RMU RMUCNT4A

C63-RMUCNT4A-PSA

Loss of Power from
R13-41-RB

R13-41-RB

Loss of power supply
B in RMU RMUCNT4A

C63-RMUCNT4A-PSB

Loss of Power from
R13-42-RB

R13-42-RB

  
Figure 4.5-3b.  Sheet 326  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-687 

Loss of logic, power
or comm B in RMU

RMUCNT4A

C63-RMUCNT4A-B
Sht. 143

Loss of power in RMU
RMUCNT4A

C63-RMUCNT4A-POWER

Sht. 326
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4.5-688 

Loss of logic, power
or comm A in RMU

RMUCNT1A

C63-RMUCNT1A-A
Sht. 5

Loss of power in RMU
RMUCNT1A

C63-RMUCNT1A-POWER
Sht. 329

Loss of power supply
A in RMU RMUCNT1A

C63-RMUCNT1A-PSA

Loss of Power from
R13-11-RB

R13-11-RB

Loss of power supply
B in RMU RMUCNT1A

C63-RMUCNT1A-PSB

Loss of Power from
R13-12-RB

R13-12-RB
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4.5-689 

Loss of logic, power
or comm B in RMU

RMUCNT1A

C63-RMUCNT1A-B
Sht. 5

Loss of power in RMU
RMUCNT1A

C63-RMUCNT1A-POWER

Sht. 328
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4.5-690 

Failure of signal
CONDPRESS

C63-CONDPRESS

3

Loss of CONDPRESS
from PT2A

C63-SIG20-PT2A

Sht. 139

Loss of CONDPRESS
from PT2B

C63-SIG20-PT2B
Sht. 135

Loss of channels A
and B in RMUTB2A

C63-RMUTB2A

Loss of logic, power
or comm A in RMU

RMUTB2A

C63-RMUTB2A-A

Sht. 331

Loss of logic, power
or comm B in RMU

RMUTB2A

C63-RMUTB2A-B

Sht. 332

Loss of CONDPRESS
from PT2C

C63-SIG20-PT2C
Sht. 131

Loss of channels A
and B in RMUTB3A

C63-RMUTB3A

Loss of logic, power
or comm A in RMU

RMUTB3A

C63-RMUTB3A-A

Sht. 333

Loss of logic, power
or comm B in RMU

RMUTB3A

C63-RMUTB3A-B

Sht. 334

Loss of CONDPRESS
from PT2D

C63-SIG20-PT2D
Sht. 127

Loss of channels A
and B in RMUTB4A

C63-RMUTB4A

Loss of logic, power
or comm A in RMU

RMUTB4A

C63-RMUTB4A-A

Sht. 335

Loss of logic, power
or comm B in RMU

RMUTB4A

C63-RMUTB4A-B

Sht. 336
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4.5-691 

Loss of logic, power
or comm A in RMU

RMUTB2A

C63-RMUTB2A-A
Sht. 330

Loss of power in RMU
RMUTB2A

C63-RMUTB2A-POWER
Sht. 332

Loss of power supply
A in RMU RMUTB2A

C63-RMUTB2A-PSA

Loss of Power from
R13-21-RB

R13-21-RB

Loss of power supply
B in RMU RMUTB2A

C63-RMUTB2A-PSB

Loss of Power from
R13-22-RB

R13-22-RB
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4.5-692 

Loss of logic, power
or comm B in RMU

RMUTB2A

C63-RMUTB2A-B
Sht. 330

Loss of power in RMU
RMUTB2A

C63-RMUTB2A-POWER

Sht. 331
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4.5-693 

Loss of logic, power
or comm A in RMU

RMUTB3A

C63-RMUTB3A-A
Sht. 330

Loss of power in RMU
RMUTB3A

C63-RMUTB3A-POWER
Sht. 334

Loss of power supply
A in RMU RMUTB3A

C63-RMUTB3A-PSA

Loss of Power from
R13-31-RB

R13-31-RB

Loss of power supply
B in RMU RMUTB3A

C63-RMUTB3A-PSB

Loss of Power from
R13-32-RB

R13-32-RB

  
Figure 4.5-3b.  Sheet 333  Q-DCIS Safety-Related Control System 
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4.5-694 

Loss of logic, power
or comm B in RMU

RMUTB3A

C63-RMUTB3A-B
Sht. 330

Loss of power in RMU
RMUTB3A

C63-RMUTB3A-POWER

Sht. 333

  
Figure 4.5-3b.  Sheet 334  Q-DCIS Safety-Related Control System 
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4.5-695 

Loss of logic, power
or comm A in RMU

RMUTB4A

C63-RMUTB4A-A
Sht. 330

Loss of power in RMU
RMUTB4A

C63-RMUTB4A-POWER
Sht. 336

Loss of power supply
A in RMU RMUTB4A

C63-RMUTB4A-PSA

Loss of Power from
R13-41-RB

R13-41-RB

Loss of power supply
B in RMU RMUTB4A

C63-RMUTB4A-PSB

Loss of Power from
R13-42-RB

R13-42-RB

  
Figure 4.5-3b.  Sheet 335  Q-DCIS Safety-Related Control System 



NEDO-33201 Rev 3 

4.5-696 

Loss of logic, power
or comm B in RMU

RMUTB4A

C63-RMUTB4A-B
Sht. 330

Loss of power in RMU
RMUTB4A

C63-RMUTB4A-POWER

Sht. 335

  
Figure 4.5-3b.  Sheet 336  Q-DCIS Safety-Related Control System 
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4.5-697 

Failure of signal
HIICSCOND

C63-HIICSCOND

3

Loss of HIICSCOND
from FT1

C63-SIG8-FT1

Loss of channels A
and B in RMUCNT1A

C63-RMUCNT1A

Sht. 5

Loss of HIICSCOND
from FT2

C63-SIG8-FT2

Loss of channels A
and B in RMUCNT2A

C63-RMUCNT2A

Sht. 10

Loss of HIICSCOND
from FT3

C63-SIG8-FT3

Loss of channels A
and B in RMUCNT3A

C63-RMUCNT3A

Sht. 143

Loss of HIICSCOND
from FT4

C63-SIG8-FT4

Loss of channels A
and B in RMUCNT4A

C63-RMUCNT4A

Sht. 143

  
Figure 4.5-3b.  Sheet 337  Q-DCIS Safety-Related Control System 
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4.5-698 

 
B21-F002D ISOLATION

SIGNAL FAILURE

C71-B21-F002D-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 4  OUTBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL4OB

GROUP 4  OUTBOARD
FIRST SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL4OB4F

GROUP 4  OUTBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L4OB4FDIV1LDA

Sht. 2

GROUP 4 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L4OB4FDIV24LDBD

Sht. 3

GROUP 4 OUTBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L4OB4FDIV3LDC

Sht. 4

GROUP 4 OUTBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL4OB4S

GROUP 4 OUTBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L4OB4SDIV2LDB

Sht. 23

GROUP 4  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L4OB4SDIV13LDAC

Sht. 24

GROUP 4 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L4OB4SDIV4LDD

Sht. 25

 
Figure 4.5-3c. Reactor Protection System 
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4.5-699 

GROUP 4  OUTBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L4OB4FDIV1LDA
Sht. 1

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

  
Figure 4.5-3c.  Sheet 2  Reactor Protection System 
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4.5-700 

GROUP 4 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L4OB4FDIV24LDBD
Sht. 1

GROUP 4 OUTBOARD
PARALLEL LOAD DRIVER
B FAILS TO INTERRUPT

POWER

C71-L4OB4FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 4 OUTBOARD
PARALLEL LOAD DRIVER
D FAILS TO INTERRUPT

POWER

C71-L4OB4FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70

  
Figure 4.5-3c.  Sheet 3  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-701 

GROUP 4 OUTBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L4OB4FDIV3LDC
Sht. 1

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU
Sht. 24
Sht. 38
Sht. 36

... see x-ref

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G3

Sht. 5

RPS DIV III TRIP
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV3MTLU

Sht. 9

  
Figure 4.5-3c.  Sheet 4  Reactor Protection System 
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4.5-702 

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G3
Sht. 4

C71-OLU-FC-R_74

Sht. 6

C71-OLU-FC-R_73

Sht. 7

C71-OLU-FC-R_72

Sht. 8

OUTPUT LOGIC
COMPONENT FAILS TO

FUNCTION

C71-OLU-FC-MSIVDIV3
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3

C71-OLU-FC-R_1_3

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3

C71-OLU-FC-R_2_3

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_3_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_3_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_3_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_3_7

2 3.81E-06

  
Figure 4.5-3c.  Sheet 5  Reactor Protection System 
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4.5-703 

C71-OLU-FC-R_74
Sht. 5

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_3_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_3

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_4

3 1.27E-07

  
Figure 4.5-3c.  Sheet 6  Reactor Protection System 
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4.5-704 

C71-OLU-FC-R_73
Sht. 5

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_4

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_5

3 1.27E-07

  
Figure 4.5-3c.  Sheet 7  Reactor Protection System 
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4.5-705 

C71-OLU-FC-R_72
Sht. 5

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_3_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05

  
Figure 4.5-3c.  Sheet 8  Reactor Protection System 
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4.5-706 

RPS DIV III TRIP
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV3MTLU
Sht. 4

DIV III TLU FAILS TO
GENERATE TRIP ON  LL,

HIGH DW PRESSURE,
COND VACUUM

C71-QCPRD3TLU

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV III TLU

C71-DTMDPD3TLU
Sht. 123

LOCA CONDITION
PRESENT

C71-LOCA

Sht. 10

3 OF 4 DTM HDW SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMMSIVD3TLU

Sht. 11

FAIL TO SEND HCV
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV III TLU

C71-DTMVPD3TLU

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMCVACD3TLU

Sht. 12

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM

Sht. 14

FAIL TO SEND RPV LOW
LEVEL FROM OTHER DTM

DIVISIONS  TO RPS DIV
III TLU

C71-DTMRLD3TLU
Sht. 123

LOW RPL LEVEL
CONDITION PRESENT

C71-LEVEL

Sht. 15

3 OF 4 DTM LL SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMRXLD3TLU

Sht. 16

RPS DIV III TLU FAILS

C71-RPSTLUD3

Sht. 21

  
Figure 4.5-3c.  Sheet 9  Reactor Protection System 
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4.5-707 

LOCA CONDITION
PRESENT

C71-LOCA
Sht. 94
Sht. 76

Sht. 107
... see x-ref

LARGE STEAM LOCA (NO
FW LINE BREAK)

%LL-S
3.39E-04

MEDIUM LIQUID LOCA
(NO RWCU BREAK)

%ML-L
7.55E-05

SMALL STEAM LOCA (NO
RWCU BREAK)

%SL-S
6.33E-04

SMALL LIQUID LOCA (NO
RWCU BREAK)

%SL-L
1.43E-04

MEDIUM LIQUID LOCA IN
RWCU

%ML-L-RWCU
6.51E-06

SMALL LIQUID LOCA IN
RWCU

%SL-L-RWCU
2.14E-04

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA
5.55E-06

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB
5.55E-06

REACTOR VESSEL
RUPTURE

%RVR
1.00E-10

  
Figure 4.5-3c.  Sheet 10  Reactor Protection System 
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4.5-708 

3 OF 4 DTM HDW SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMMSIVD3TLU

3
Sht. 9

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV III
TLU

C71-D1DTMD3DPTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV1DTMD

Sht. 108

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV III
TLU

C71-D2DTMD3DPTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV2DTMD

Sht. 78

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV III
TLU

C71-D3DTMD3DPTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV3DTMD

Sht. 80

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV III
TLU

C71-D4DTMD3DPTLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV4DTMD

Sht. 108

  
Figure 4.5-3c.  Sheet 11  Reactor Protection System 
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4.5-709 

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMCVACD3TLU

3
Sht. 9

RPS DIV I DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV III
TLU

C71-D1DTMD3CVTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV1DTMC

Sht. 110

RPS DIV II DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV III
TLU

C71-D2DTMD3CVTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV2DTMC

Sht. 82

RPS DIV III DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV III
TLU

C71-D3DTMD3CVTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV3DTMC

Sht. 13

RPS DIV IV DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV III
TLU

C71-D4DTMD3CVTLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV4DTMC

Sht. 83

  
Figure 4.5-3c.  Sheet 12  Reactor Protection System 
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4.5-710 

RPS DIV III DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV3DTMC
Sht. 82
Sht. 99

Sht. 110
... see x-ref

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV
III DTM

C63-C71-D3DTM-CV
1.00E-03

DIV III DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD3

Sht. 134

  
Figure 4.5-3c.  Sheet 13  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-711 

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM
Sht. 130
Sht. 75
Sht. 94

... see x-ref

TRANSIENT WITH PCS
UNAVAILABLE

%T-PCS
1.97E-01

COMPLETE LOSS OF PSWS

%T-SW
9.70E-04

GRID RELATED LOSS OF
PREFERRED POWER

%T-LOPP-GR
1.86E-02

PLANT CENTERED LOSS
OF PREFERRED POWER

%T-LOPP-PC
2.07E-03

SWITCHYARD CENTERED
LOSS OF PREFERRED

POWER

%T-LOPP-SC
1.04E-02

WEATHER RELATED LOSS
OF PREFERRED POWER

%T-LOPP-WR
4.83E-03

LOSS OF FEEDWATER

%T-FDW
1.17E-01

COMPLETE LOSS OF AIR
SYSTEMS

%T-IA
1.02E-02

  
Figure 4.5-3c.  Sheet 14  Reactor Protection System 
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4.5-712 

LOW RPL LEVEL
CONDITION PRESENT

C71-LEVEL
Sht. 107

Sht. 9
Sht. 100

... see x-ref

FEEDWATER LINE A
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWA
1.70E-03

FEEDWATER LINE B
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWB
1.70E-03

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC
1.53E-05

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS
1.00E-02

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU
3.40E-03

ISLOCA

%ISLOCA
6.42E-08

IORV

%T-IORV
2.83E-02

  
Figure 4.5-3c.  Sheet 15  Reactor Protection System 
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4.5-713 

3 OF 4 DTM LL SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMRXLD3TLU

3
Sht. 9

RPS DIV I DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV III
TLU

C71-D1DTMD3LLTLU

RPS DIV I DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV1DTML1

Sht. 17

RPS DIV II DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV III
TLU

C71-D2DTMD3LLTLU

RPS DIV II DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV2DTML1

Sht. 18

RPS DIV III DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV III
TLU

C71-D3DTMD3LLTLU

RPS DIV III DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV3DTML1

Sht. 19

RPS DIV IV DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV III
TLU

C71-D4DTMD3LLTLU

RPS DIV IV DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV4DTML1

Sht. 20

  
Figure 4.5-3c.  Sheet 16  Reactor Protection System 
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4.5-714 

RPS DIV I DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV1DTML1
Sht. 112
Sht. 16

Sht. 100
... see x-ref

FAILURE TO GENERATE
RPV LOW LEVEL SIGNAL

FOR RPS DIV I DTM

C63-C71-D1DTM-LV
1.00E-03

DIV I DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD1

Sht. 109

  
Figure 4.5-3c.  Sheet 17  Reactor Protection System 
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4.5-715 

RPS DIV II DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV2DTML1
Sht. 112
Sht. 16

Sht. 100
... see x-ref

FAILURE TO GENERATE
RPV LOW LEVEL SIGNAL

FOR RPS DIV II DTM

C63-C71-D2DTM-LV
1.00E-03

DIV II DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD2

Sht. 79

  
Figure 4.5-3c.  Sheet 18  Reactor Protection System 
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4.5-716 

RPS DIV III DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV3DTML1
Sht. 112
Sht. 16

Sht. 100
... see x-ref

FAILURE TO GENERATE
RPV LOW LEVEL SIGNAL

FOR RPS DIV III DTM

C63-C71-D3DTM-LV
1.00E-03

DIV III DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD3

Sht. 134

  
Figure 4.5-3c.  Sheet 19  Reactor Protection System 
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4.5-717 

RPS DIV IV DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV4DTML1
Sht. 112
Sht. 16

Sht. 100
... see x-ref

FAILURE TO GENERATE
RPV LOW LEVEL SIGNAL

FOR RPS DIV IV DTM

C63-C71-D4DTM-LV
1.00E-03

DIV IV DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD4

Sht. 83
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4.5-718 

RPS DIV III TLU FAILS

C71-RPSTLUD3
Sht. 9

Sht. 123

RPS DIV III TLU FAILS
-- including common

cause

C71-SLU-FC-R-G3

Sht. 22
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4.5-719 

RPS DIV III TLU FAILS
-- including common

cause

C71-SLU-FC-R-G3
Sht. 21

RPS DIV III TLU FAILS

C71-SLU-FC-RPSDIV3
9.00E-04

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV3

C71-SLU-FC-R_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV3

C71-SLU-FC-R_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV3 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-R'

C71-SLU-FC-R_ALL

4 4.50E-05
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4.5-720 

GROUP 4 OUTBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L4OB4SDIV2LDB
Sht. 1

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-721 

GROUP 4  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L4OB4SDIV13LDAC
Sht. 1

GROUP 4 OUTBOARD
PARALLEL LOAD DRIVER
A FAILS TO INTERRUPT

POWER

C71-L4OB4SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 4 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L4OB4SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-722 

GROUP 4 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L4OB4SDIV4LDD
Sht. 1

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4OBSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-723 

B21-F001D ISOLATION
SIGNAL FAILURE

C71-B21-F001D-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 4  INBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL4IN

GROUP 4  INBOARD
FIRST INBOARD

SOLENOID FAIL TO
DE-ENERGIZE

C71-MSIVL4IN4F

GROUP 4  INBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L4IN4FDIV1LDA

Sht. 27

GROUP 4 INBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L4IN4FDIV24LDBD

Sht. 28

GROUP 4 INBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L4IN4FDIV3LDC

Sht. 29

GROUP 4 INBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL4IN4S

GROUP 4 INBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L4IN4SDIV2LDB

Sht. 30

GROUP 4  INBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L4IN4SDIV13LDAC

Sht. 31

GROUP 4 INBOARD  -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L4IN4SDIV4LDD

Sht. 32
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4.5-724 

GROUP 4  INBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L4IN4FDIV1LDA
Sht. 26

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-725 

GROUP 4 INBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L4IN4FDIV24LDBD
Sht. 26

GROUP 4 INBOARD
PARALLEL LOAD DRIVER
B FAILS TO INTERRUPT

POWER

C71-L4IN4FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 4 INBOARD
PARALLEL LOAD DRIVER
D FAILS TO INTERRUPT

POWER

C71-L4IN4FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-726 

GROUP 4 INBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L4IN4FDIV3LDC
Sht. 26

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-727 

GROUP 4 INBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L4IN4SDIV2LDB
Sht. 26

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-728 

GROUP 4  INBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L4IN4SDIV13LDAC
Sht. 26

GROUP 4 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L4IN4SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 4 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L4IN4SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-729 

GROUP 4 INBOARD  -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L4IN4SDIV4LDD
Sht. 26

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L4INSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-730 

B21-F002C ISOLATION
SIGNAL FAILURE

C71-B21-F002C-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 3  OUTBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL3OB

GROUP 3  OUTBOARD
FIRST SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL3OB3F

GROUP 3  OUTBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L3OB3FDIV1LDA

Sht. 34

GROUP 3 OUTBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L3OB3FDIV24LDBD

Sht. 35

GROUP 3 OUTBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L3OB3FDIV3LDC

Sht. 36

GROUP 3 OUTBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL3OB3S

GROUP 3 OUTBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L3OB3SDIV2LDB

Sht. 37

GROUP 3 OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L3OB3SDIV13LDAC

Sht. 38

GROUP 3 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L3OB3SDIV4LDD

Sht. 39
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4.5-731 

GROUP 3  OUTBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L3OB3FDIV1LDA
Sht. 33

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-732 

GROUP 3 OUTBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L3OB3FDIV24LDBD
Sht. 33

GROUP 3 OUTBOARD
PARALLEL LOAD DRIVER
B FAILS TO INTERRUPT

POWER

C71-L3OB3FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 3 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-L3OB3FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-733 

GROUP 3 OUTBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L3OB3FDIV3LDC
Sht. 33

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-734 

GROUP 3 OUTBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L3OB3SDIV2LDB
Sht. 33

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-735 

GROUP 3 OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L3OB3SDIV13LDAC
Sht. 33

GROUP 3 OUTBOARD
PARALLEL LOAD DRIVER
A FAILS TO INTERRUPT

POWER

C71-L3OB3SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 3 OUTBOARD
PARALLEL LOAD DRIVER
C FAILS TO INTERRUPT

POWER

C71-L3OB3SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-736 

GROUP 3 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L3OB3SDIV4LDD
Sht. 33

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3OBSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-737 

B21-F001C ISOLATION
SIGNAL FAILURE

C71-B21-F001C-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 3  INBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL3IN

GROUP 3  INBOARD
FIRST SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL3IN3F

GROUP 3  INBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L3IN3FDIV1LDA

Sht. 41

GROUP 3 INBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L3IN3FDIV24LDBD

Sht. 42

GROUP 3 INBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L3IN3FDIV3LDC

Sht. 43

GROUP 3 INBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL3IN3S

GROUP 3 INBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L3IN3SDIV2LDB

Sht. 44

GROUP 3 INBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L3IN3SDIV13LDAC

Sht. 45

GROUP 3 INBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L3IN3SDIV4LDD

Sht. 46
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4.5-738 

GROUP 3  INBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L3IN3FDIV1LDA
Sht. 40

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-739 

GROUP 3 INBOARD  -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L3IN3FDIV24LDBD
Sht. 40

GROUP 3 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-L3IN3FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 3 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-L3IN3FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-740 

GROUP 3 INBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L3IN3FDIV3LDC
Sht. 40

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-741 

GROUP 3 INBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L3IN3SDIV2LDB
Sht. 40

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-742 

GROUP 3 INBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L3IN3SDIV13LDAC
Sht. 40

GROUP 3 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L3IN3SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 3 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L3IN3SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-743 

GROUP 3 INBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L3IN3SDIV4LDD
Sht. 40

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L3INSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-744 

B21-F002B ISOLATION
SIGNAL FAILURE

C71-B21-F002B-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 2  OUTBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL2OB

GROUP 2  OUTBOARD
FIRST SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL2OB2F

GROUP 2  OUTBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L2OB2FDIV1LDA

Sht. 48

GROUP 2 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L2OB2FDIV24LDBD

Sht. 49

GROUP 2 OUTBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L2OB2FDIV3LDC

Sht. 50

GROUP 2 OUTBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL2OB2S

GROUP 2 OUTBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L2OB2SDIV2LDB

Sht. 51

GROUP 2  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L2OB2SDIV13LDAC

Sht. 52

GROUP 2 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L2OB2SDIV4LDD

Sht. 53
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4.5-745 

GROUP 2  OUTBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L2OB2FDIV1LDA
Sht. 47

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-746 

GROUP 2 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L2OB2FDIV24LDBD
Sht. 47

GROUP 2 OUTBOARD
PARALLEL LOAD DRIVER
B FAILS TO INTERRUPT

POWER

C71-L2OB2FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 2 OUTBOARD
PARALLEL LOAD DRIVER
D FAILS TO INTERRUPT

POWER

C71-L2OB2FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-747 

GROUP 2 OUTBOARD  -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L2OB2FDIV3LDC
Sht. 47

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-748 

GROUP 2 OUTBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L2OB2SDIV2LDB
Sht. 47

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-749 

GROUP 2  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L2OB2SDIV13LDAC
Sht. 47

GROUP 2 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L2OB2SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 2 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L2OB2SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-750 

GROUP 2 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L2OB2SDIV4LDD
Sht. 47

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2OBSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-751 

B21-F001B ISOLATION
SIGNAL FAILURE

C71-B21-F001B-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 2  INBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL2IN

GROUP 2  INBOARD
FIRST SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL2IN2F

GROUP 2  INBOARD -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L2IN2FDIV1LDA

Sht. 55

GROUP 2 INBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L2IN2FDIV24LDBD

Sht. 56

GROUP 2 INBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L2IN2FDIV3LDC

Sht. 57

GROUP 2 INBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL2IN2S

GROUP 2 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-L2IN2SDIV2LDB

Sht. 58

GROUP 2  - PARALLEL
LD-A OR LD-C FAILS TO

INTERRUPT POWER

C71-L2IN2SDIV13LDAC

Sht. 59

GROUP 2 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-L2IN2SDIV4LDD

Sht. 60
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4.5-752 

GROUP 2  INBOARD -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L2IN2FDIV1LDA
Sht. 54

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-753 

GROUP 2 INBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L2IN2FDIV24LDBD
Sht. 54

GROUP 2 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-L2IN2FDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 2 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-L2IN2FDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-754 

GROUP 2 INBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L2IN2FDIV3LDC
Sht. 54

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-755 

GROUP 2 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-L2IN2SDIV2LDB
Sht. 54

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-756 

GROUP 2  - PARALLEL
LD-A OR LD-C FAILS TO

INTERRUPT POWER

C71-L2IN2SDIV13LDAC
Sht. 54

GROUP 2 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L2IN2SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 2 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L2IN2SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-757 

GROUP 2 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-L2IN2SDIV4LDD
Sht. 54

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L2INSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-758 

B21-F002A ISOLATION
SIGNAL FAILURE

C71-B21-F002A-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 1  OUTBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL1OB

GROUP 1 OUTBOARD
FIRST SOLENOID FAILS

TO DE-ENERGIZE

C71-MSIVL1OB1F

GROUP 1 OUTBOARD  -
SERIES LD-A FAILS TO
INTERRUPT POWER

C71-L1OB1FDIV1LDA

Sht. 62

GROUP 1 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L1OB1FDIV24LDBD

Sht. 63

GROUP 1  OUTBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L1OB1FDIV3LDC

Sht. 64

GROUP 1 OUTBOARD
SECOND SOLENOID FAIL

TO DE-ENERGIZE

C71-MSIVL1OB1S

GROUP 1  OUTBOARD -
SERIES LD-B FAILS TO
INTERRUPT POWER

C71-L1OB1SDIV2LDB

Sht. 65

GROUP 1  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L1OB1SDIV13LDAC

Sht. 66

GROUP 1 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L1OB1SDIV4LDD

Sht. 67
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4.5-759 

GROUP 1 OUTBOARD  -
SERIES LD-A FAILS TO

INTERRUPT POWER

C71-L1OB1FDIV1LDA
Sht. 61

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102
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4.5-760 

GROUP 1 OUTBOARD -
PARALLEL LD-B OR LD-D

FAILS TO INTERRUPT
POWER

C71-L1OB1FDIV24LDBD
Sht. 61

GROUP 1  OUTBOARD
PARALLEL LOAD DRIVER
B FAILS TO INTERRUPT

POWER

C71-L1OBFDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 1 OUTPARALLEL
LOAD DRIVER D FAILS

TO INTERRUPT POWER

C71-L1OBFDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-761 

GROUP 1  OUTBOARD -
SERIES LD-C FAILS TO

INTERRUPT POWER

C71-L1OB1FDIV3LDC
Sht. 61

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-762 

GROUP 1  OUTBOARD -
SERIES LD-B FAILS TO

INTERRUPT POWER

C71-L1OB1SDIV2LDB
Sht. 61

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89
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4.5-763 

GROUP 1  OUTBOARD -
PARALLEL LD-A OR LD-C

FAILS TO INTERRUPT
POWER

C71-L1OB1SDIV13LDAC
Sht. 61

GROUP 1 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L1OB1SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

GROUP 1 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L1OB1SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-764 

GROUP 1 OUTBOARD -
SERIES LD-D FAILS TO

INTERRUPT POWER

C71-L1OB1SDIV4LDD
Sht. 61

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1OBSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70
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4.5-765 

B21-F001A ISOLATION
SIGNAL FAILURE

C71-B21-F001A-CLOSE

CCF LOAD DRIVERS

C71-LDD-CF-MSIVALL

8 1.86E-06

LINE 1  INBOARD MSIV
SOLENOIDS FAIL TO

DENERGIZE

C71-MSIVL1IN

GROUP 1  FIRST
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-MSIVL1IN1F

GROUP 1  - SERIES
LD-A FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV1LDA

Sht. 69

GROUP 1  - PARALLEL
LD-B OR LD-D FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV24LDBD

Sht. 70

GROUP 1  - SERIES
LD-C FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV3LDC

Sht. 88

GROUP 1 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-MSIVL1IN1S

GROUP 1 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-L1IN1SDIV2LDB

Sht. 89

GROUP 1  - PARALLEL
LD-A OR LD-C FAILS TO

INTERRUPT POWER

C71-L1IN1SDIV13LDAC

Sht. 102

GROUP 1 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-L1IN1SDIV4LDD

Sht. 115
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4.5-766 

GROUP 1  - SERIES
LD-A FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV1LDA
Sht. 68

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INFLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU

Sht. 102

  
Figure 4.5-3c.  Sheet 69  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-767 

GROUP 1  - PARALLEL
LD-B OR LD-D FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV24LDBD
Sht. 68

GROUP 1 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-L1INFDIV2LDB

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INFLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU

Sht. 89

GROUP 1 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-L1INFDIV4LDD

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INFLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU
Sht. 3

Sht. 39
Sht. 35

... see x-ref

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G4

Sht. 71

RPS DIV IV TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV4MTLU

DIV IV TLU FAILS TO
GENERATE TRIP ON HIGH
DRYWELL PRESSURE OR

CONDENSER VACUUM

C71-QCPRD4TLU

Sht. 75

RPS DIV IV TLU FAILS

C71-RPSTLUD4

Sht. 86
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4.5-768 

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G4
Sht. 70

C71-OLU-FC-R_77

Sht. 72

C71-OLU-FC-R_76

Sht. 73

C71-OLU-FC-R_75

Sht. 74

OUTPUT LOGIC
COMPONENT FAILS TO

FUNCTION

C71-OLU-FC-MSIVDIV4
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_1_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_2_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_3_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_4_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_4_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_4_7

2 3.81E-06
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4.5-769 

C71-OLU-FC-R_77
Sht. 71

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_4_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_4

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_4

3 1.27E-07
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4.5-770 

C71-OLU-FC-R_76
Sht. 71

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_4

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_5

3 1.27E-07
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4.5-771 

C71-OLU-FC-R_75
Sht. 71

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_4_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-772 

DIV IV TLU FAILS TO
GENERATE TRIP ON HIGH
DRYWELL PRESSURE OR

CONDENSER VACUUM

C71-QCPRD4TLU
Sht. 70

FAIL TO SEND HDW
PRESSURE SIGNAL FROM
OTHER DTM DIVISIONS 

TO RPS DIV IV TLU

C71-DTMDPD4TLU

Sht. 76

FAIL TO SEND HCV
PRESSURE SIGNAL FROM
OTHER DTM DIVISIONS 

TO RPS DIV IV TLU

C71-DTMVPD4TLU

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMCVACD4TLU

Sht. 82

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM

Sht. 14

FAIL TO SEND RPV LL
SIGNAL FROM OTHER DTM

DIVISIONS  TO RPS DIV
IV TLU

C71-DTMRLD4TLU

Sht. 85
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4.5-773 

FAIL TO SEND HDW
PRESSURE SIGNAL FROM
OTHER DTM DIVISIONS 

TO RPS DIV IV TLU

C71-DTMDPD4TLU
Sht. 75

Sht. 150

LOCA CONDITION
PRESENT

C71-LOCA

Sht. 10

3 OF 4 DTM HDW SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMMSIVD4TLU

3

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D1DTMD4DPTLU

Sht. 77

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D2DTMD4DPTLU

Sht. 78

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D3DTMD4DPTLU

Sht. 80

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD4DPTLU

Sht. 81
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4.5-774 

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D1DTMD4DPTLU
Sht. 76

RPS DIV I DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV1DTMD

Sht. 108

  
Figure 4.5-3c.  Sheet 77  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-775 

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D2DTMD4DPTLU
Sht. 76

RPS DIV II DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV2DTMD
Sht. 96

Sht. 108
Sht. 11

DIV II DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD2

Sht. 79

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV II DTM

C63-C71-D2DTM-DP
1.00E-03
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4.5-776 

DIV II DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD2
Sht. 133
Sht. 78
Sht. 82

... see x-ref

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G2

Sht. 158
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4.5-777 

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D3DTMD4DPTLU
Sht. 76

RPS DIV III DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV3DTMD
Sht. 97

Sht. 108
Sht. 11

DIV III DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD3

Sht. 134

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV III DTM

C63-C71-D3DTM-DP
1.00E-03
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4.5-778 

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD4DPTLU
Sht. 76

RPS DIV IV DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV4DTMD

Sht. 108
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4.5-779 

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMCVACD4TLU

3
Sht. 75

RPS DIV I DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D1DTMD4CVTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV1DTMC

Sht. 110

RPS DIV II DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D2DTMD4CVTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV2DTMC
Sht. 99

Sht. 110
Sht. 12

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV II
DTM

C63-C71-D2DTM-CV
1.00E-03

DIV II DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD2

Sht. 79

RPS DIV III DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D3DTMD4CVTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV3DTMC

Sht. 13

RPS DIV IV DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD4CVTLU

Sht. 83
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4.5-780 

RPS DIV IV DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD4CVTLU
Sht. 82

RPS DIV IV DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV4DTMC
Sht. 99

Sht. 110
Sht. 12

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV IV
DTM

C63-C71-D4DTM-CV
1.00E-03

DIV IV DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD4
Sht. 108
Sht. 20

Sht. 135

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G4

Sht. 84
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4.5-781 

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G4
Sht. 83

DIGITAL TRIP MODULE 
FAILS TO FUNCTION

C71-DTM-FC-RPSDIV4
6.00E-04

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_1_4

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_2_4

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV3 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_3_4

2 1.11E-05

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_4

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_3_4

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_2_3_4

3 1.11E-06

CCF of all components
in group

'C71-DTM-FC-R'

C71-DTM-FC-R_ALL

4 3.00E-05
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4.5-782 

FAIL TO SEND RPV LL
SIGNAL FROM OTHER DTM

DIVISIONS  TO RPS DIV
IV TLU

C71-DTMRLD4TLU
Sht. 75

Sht. 150

LOW RPL LEVEL
CONDITION PRESENT

C71-LEVEL

Sht. 15

3 OF 4 DTM LL SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMRXLD4TLU

3

RPS DIV I DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D1DTMD4LLTLU

RPS DIV I DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV1DTML1

Sht. 17

RPS DIV II DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D2DTMD4LLTLU

RPS DIV II DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV2DTML1

Sht. 18

RPS DIV III DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D3DTMD4LLTLU

RPS DIV III DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV3DTML1

Sht. 19

RPS DIV IV DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD4LLTLU

RPS DIV IV DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV4DTML1

Sht. 20
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4.5-783 

RPS DIV IV TLU FAILS

C71-RPSTLUD4
Sht. 70

Sht. 150

RPS DIV IV TLU FAILS
-- including common

cause

C71-SLU-FC-R-G4

Sht. 87
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4.5-784 

RPS DIV IV TLU FAILS
-- including common

cause

C71-SLU-FC-R-G4
Sht. 86

RPS DIV IV TLU FAILS

C71-SLU-FC-RPSDIV4
9.00E-04

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_1_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_2_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV3 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-R'

C71-SLU-FC-R_ALL

4 4.50E-05
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4.5-785 

GROUP 1  - SERIES
LD-C FAILS TO

INTERRUPT POWER

C71-L1IN1FDIV3LDC
Sht. 68

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INFLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-786 

GROUP 1 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-L1IN1SDIV2LDB
Sht. 68

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INSLDB
9.60E-05

DIV II MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER B FAILS

C71-DIV2MOLU
Sht. 3

Sht. 37
Sht. 35

... see x-ref

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G2

Sht. 90

RPS DIV II TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV2MTLU

DIV II TLU FAILS TO
GENERATE TRIP ON LL,
HIGH DW PRESSURE OR

COND VACUUM

C71-QCPRD2TLU

Sht. 94

RPS DIV II TLU FAILS

C71-RPSTLUD2

Sht. 101
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4.5-787 

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G2
Sht. 89

C71-OLU-FC-R_71

Sht. 91

C71-OLU-FC-R_70

Sht. 92

C71-OLU-FC-R_69

Sht. 93

OUTPUT LOGIC
COMPONENT FAILS TO

FUNCTION

C71-OLU-FC-MSIVDIV2
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2

C71-OLU-FC-R_1_2

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3

C71-OLU-FC-R_2_3

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_2_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_2_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_2_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_2_7

2 3.81E-06
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4.5-788 

C71-OLU-FC-R_71
Sht. 90

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_2_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_3

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_4

3 1.27E-07
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4.5-789 

C71-OLU-FC-R_70
Sht. 90

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_4

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_5

3 1.27E-07
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4.5-790 

C71-OLU-FC-R_69
Sht. 90

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_2_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-791 

DIV II TLU FAILS TO
GENERATE TRIP ON LL,
HIGH DW PRESSURE OR

COND VACUUM

C71-QCPRD2TLU
Sht. 89

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMDPD2TLU
Sht. 121

LOCA CONDITION
PRESENT

C71-LOCA

Sht. 10

3 OF 4 DTM HDWP
SIGNAL FAIL TO TRIP

DIV II TLU

C71-DTMMSIVD2TLU

3

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D1DTMD2DPTLU

Sht. 95

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D2DTMD2DPTLU

Sht. 96

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D3DTMD2DPTLU

Sht. 97

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD2DPTLU

Sht. 98

FAIL TO SEND HCV
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMVPD2TLU

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM

Sht. 14

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV II

TLU

C71-DTMCVACD2TLU

Sht. 99

FAIL TO SEND RPV LOW
LEVEL SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMRLD2TLU

Sht. 100

  
Figure 4.5-3c.  Sheet 94  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-792 

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D1DTMD2DPTLU
Sht. 94

RPS DIV I DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV1DTMD

Sht. 108
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4.5-793 

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D2DTMD2DPTLU
Sht. 94

RPS DIV II DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV2DTMD

Sht. 78
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4.5-794 

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D3DTMD2DPTLU
Sht. 94

RPS DIV III DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV3DTMD

Sht. 80
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4.5-795 

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV IV
TLU

C71-D4DTMD2DPTLU
Sht. 94

RPS DIV IV DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV4DTMD

Sht. 108
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4.5-796 

3 OF 4 DTM HCV SIGNAL
FAIL TO TRIP DIV II

TLU

C71-DTMCVACD2TLU

3
Sht. 94

RPS DIV I DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV II
TLU

C71-D1DTMD2CVTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV1DTMC

Sht. 110

RPS DIV II DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV II
TLU

C71-D2DTMD2CVTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV2DTMC

Sht. 82

RPS DIV III DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV II
TLU

C71-D3DTMD2CVTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV3DTMC

Sht. 13

RPS DIV IV DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV II
TLU

C71-D4DTMD2CVTLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV4DTMC

Sht. 83
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4.5-797 

FAIL TO SEND RPV LOW
LEVEL SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMRLD2TLU
Sht. 94

Sht. 121

LOW RPL LEVEL
CONDITION PRESENT

C71-LEVEL

Sht. 15

3 OF 4 DTM LL SIGNAL
FAIL TO TRIP DIV II

TLU

C71-DTMRXLD2TLU

3

RPS DIV I DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV II
TLU

C71-D1DTMD2LLTLU

RPS DIV I DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV1DTML1

Sht. 17

RPS DIV II DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV II
TLU

C71-D2DTMD2LLTLU

RPS DIV II DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV2DTML1

Sht. 18

RPS DIV III DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV II
TLU

C71-D3DTMD2LLTLU

RPS DIV III DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV3DTML1

Sht. 19

RPS DIV IV DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV II
TLU

C71-D4DTMD2LLTLU

RPS DIV IV DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV4DTML1

Sht. 20
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4.5-798 

RPS DIV II TLU FAILS

C71-RPSTLUD2
Sht. 121
Sht. 89

RPS DIV II TLU FAILS
-- including common

cause

C71-SLU-FC-R-G2

Sht. 175
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4.5-799 

GROUP 1  - PARALLEL
LD-A OR LD-C FAILS TO

INTERRUPT POWER

C71-L1IN1SDIV13LDAC
Sht. 68

GROUP 1 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-L1IN1SDIV1LDA

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INSLDA
9.60E-05

DIV I  MSIV ISOLATION
 SIGNAL FOR  LOAD

DRIVER A FAILS

C71-DIV1MOLU
Sht. 2
Sht. 38
Sht. 34

... see x-ref

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G1

Sht. 103

RPS DIV I TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV1MTLU

Sht. 107

GROUP 1 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-L1IN1SDIV1LDC

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INSLDC
9.60E-05

DIV III  MSIV
ISOLATION  SIGNAL FOR
 LOAD DRIVER C FAILS

C71-DIV3MOLU

Sht. 4
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4.5-800 

OUTPUT LOGIC
COMPONENT FAILS TO
FUNCTION -- including

common cause

C71-OLU-FC-R-G1
Sht. 102

C71-OLU-FC-R_68

Sht. 104

C71-OLU-FC-R_67

Sht. 105

C71-OLU-FC-R_66

Sht. 106

OUTPUT LOGIC
COMPONENT FAILS TO

FUNCTION

C71-OLU-FC-MSIVDIV1
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2

C71-OLU-FC-R_1_2

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3

C71-OLU-FC-R_1_3

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4

C71-OLU-FC-R_1_4

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_1_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_1_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_1_7

2 3.81E-06
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4.5-801 

C71-OLU-FC-R_68
Sht. 103

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_1_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_3

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_4

3 1.27E-07

  
Figure 4.5-3c.  Sheet 104  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-802 

C71-OLU-FC-R_67
Sht. 103

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_4

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_5

3 1.27E-07
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4.5-803 

C71-OLU-FC-R_66
Sht. 103

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_1_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-804 

RPS DIV I TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV1MTLU
Sht. 102

DIV I TLU FAILS TO
GENERATE TRIP ON LL,
HIGH DW PRESSURE OR

COND VACUUM

C71-QCPRD1TLU

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV I TLU

C71-DTMDPD1TLU
Sht. 119

LOCA CONDITION
PRESENT

C71-LOCA

Sht. 10

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMMSIVD1TLU

Sht. 108

FAIL TO SEND HCV
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV I TLU

C71-DTMVPD1TLU

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM

Sht. 14

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMCVACD1TLU

Sht. 110

FAIL TO SEND RPV LOW
LEVEL SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV I TLU

C71-DTMRLD1TLU
Sht. 119

LOW RPL LEVEL
CONDITION PRESENT

C71-LEVEL

Sht. 15

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMRXLD1TLU

Sht. 112

RPS DIV I TLU FAILS

C71-RPSTLUD1

Sht. 113
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4.5-805 

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMMSIVD1TLU

3
Sht. 107

RPS DIV I DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV I
TLU

C71-D1DTMD1DPTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV1DTMD
Sht. 95
Sht. 77
Sht. 11

DIV I DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD1

Sht. 109

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV I DTM

C63-C71-D1DTM-DP
1.00E-03

RPS DIV II DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV II
TLU

C71-D2DTMD1DPTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV2DTMD

Sht. 78

RPS DIV III DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV I
TLU

C71-D3DTMD1DPTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV3DTMD

Sht. 80

RPS DIV IV DTM FAILS
TO SEND HDP TRIP

SIGNAL TO RPS DIV I
TLU

C71-D4DTMD1DPTLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH

DRYWELLPRESSURE TRIP
SIGNAL

C71-DIV4DTMD
Sht. 98
Sht. 81
Sht. 11

DIV IV DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD4

Sht. 83

FAILURE TO GENERATE
HIGH DRYWELL 

PRESSURE SIGNAL FOR
RPS DIV IV DTM

C63-C71-D4DTM-DP
1.00E-03
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4.5-806 

DIV I DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD1
Sht. 110
Sht. 108
Sht. 17

... see x-ref

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G1

Sht. 111
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4.5-807 

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMCVACD1TLU

3
Sht. 107

RPS DIV I DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV I
TLU

C71-D1DTMD1CVTLU

RPS DIV I DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV1DTMC
Sht. 99
Sht. 82
Sht. 12

FAILURE TO GENERATE
HIGH CONDENSER VACUUM

SIGNAL FOR RPS DIV I
DTM

C63-C71-D1DTM-CV
1.00E-03

DIV I DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD1

Sht. 109

RPS DIV II DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV I
TLU

C71-D2DTMD1CVTLU

RPS DIV II DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV2DTMC

Sht. 82

RPS DIV III DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV I
TLU

C71-D3DTMD1CVTLU

RPS DIV III DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV3DTMC

Sht. 13

RPS DIV IV DTM FAILS
TO SEND HCV TRIP

SIGNAL TO RPS DIV I
TLU

C71-D4DTMD1CVTLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH

CONDENSER VACUUM TRIP
SIGNAL

C71-DIV4DTMC

Sht. 83

  
Figure 4.5-3c.  Sheet 110  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-808 

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G1
Sht. 109

DIGITAL TRIP MODULE 
FAILS TO FUNCTION

C71-DTM-FC-RPSDIV1
6.00E-04

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2

C71-DTM-FC-R_1_2

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV3

C71-DTM-FC-R_1_3

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_1_4

2 1.11E-05

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_3

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_4

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_3_4

3 1.11E-06

CCF of all components
in group

'C71-DTM-FC-R'

C71-DTM-FC-R_ALL

4 3.00E-05
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4.5-809 

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV I

TLU

C71-DTMRXLD1TLU

3
Sht. 107

RPS DIV I DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV I
TLU

C71-D1DTMD1LLTLU

RPS DIV I DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV1DTML1

Sht. 17

RPS DIV II DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV I
TLU

C71-D2DTMD1LLTLU

RPS DIV II DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV2DTML1

Sht. 18

RPS DIV III DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV I
TLU

C71-D3DTMD1LLTLU

RPS DIV III DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV3DTML1

Sht. 19

RPS DIV IV DTM FAILS
TO SEND LL TRIP

SIGNAL TO RPS DIV I
TLU

C71-D4DTMD1LLTLU

RPS DIV IV DTM FAILS
TO GENERATE RPV LL

TRIP SIGNAL

C71-DIV4DTML1

Sht. 20
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4.5-810 

RPS DIV I TLU FAILS

C71-RPSTLUD1
Sht. 107
Sht. 119

RPS DIV I TLU FAILS
-- including common

cause

C71-SLU-FC-R-G1

Sht. 114
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4.5-811 

RPS DIV I TLU FAILS
-- including common

cause

C71-SLU-FC-R-G1
Sht. 113

RPS DIV I TLU FAILS

C71-SLU-FC-RPSDIV1
9.00E-04

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2

C71-SLU-FC-R_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV3

C71-SLU-FC-R_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_1_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-R'

C71-SLU-FC-R_ALL

4 4.50E-05
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4.5-812 

GROUP 1 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-L1IN1SDIV4LDD
Sht. 68

LOAD DRIVER FAILS TO
INTERRUPT CURRENT ON

DEMAND

C71-LDD-FC-L1INSLDD
9.60E-05

DIV IV MSIV ISOLATION
SIGNAL FOR  LOAD

DRIVER D FAILS

C71-DIV4MOLU

Sht. 70

  
Figure 4.5-3c.  Sheet 115  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-813 

CONTROL RODS FAIL TO
INSERT

CR-TOPCR

RPS, ARI AND FMCRD
FAIL TO INSERT
CONTROL RODS

C71-RODSIN

FAILURE TO SCRAM

C71-RODSINA

CCF OF CONTROL RODS
TO INSERT

C12-ROD-CF-SCRAM

2 2.50E-07

CCF TO OPEN OF AIR
OPERATED SCRAM VALVE

AOV-126

C12-AOV-CF-SCRV126
6.90E-09

PRIMARY RPS AND
BACKUP RPS FAIL TO

ACTUATE PILOT
SOLENOID VALVES

C71-SIGSCRAM

Sht. 117

ARI AND FMCRD FOLLOW
UP FAIL TO INSERT

RODS

C71-ARIFMCRD

CCF OF CONTROL RODS
TO INSERT

C12-ROD-CF-SCRAM

2 2.50E-07

ARI AND FMCRD FOLLOW
UP SYSTEM FAILURES

(SAME DPS SIGNAL)

G007

Sht. 193
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4.5-814 

PRIMARY RPS AND
BACKUP RPS FAIL TO

ACTUATE PILOT
SOLENOID VALVES

C71-SIGSCRAM
Sht. 116

BACKUP SCRAM FAILS TO
VENT HEADER FOR SCRAM

(FAILURE TO ENERGIZE)

C71-BUSCRAM

AIR HEADER DUMP
VALVES FAIL TO OPEN

ON RPS SIGNAL

C12-DUMPVALVES

AIR HEADER DUMP
SOLENOID VALVE F036
FAILS TO OPEN (VENT

HEADER)

C12-SOVF036

Sht. 118

AIR HEADER DUMP
SOLENOID VALVE F037
FAILS TO OPEN (VENT

HEADER)

C12-SOVF037

Sht. 122

PRIMARY SCRAM VALVE
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-SOLSOV139

FAIL TO DEENERGIZE
SOLENOIDS FOR2/4

SCRAM GROUPS FOR
SCRAM PILOT VALVES??

C71-RPSGROUPS

2

GROUP 1 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP1

Sht. 125

GROUP 2 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP2

Sht. 178

GROUP 3 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP3

Sht. 183

GROUP 4 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP4

Sht. 188

CCF LOAD DRIVER (2 or
more of 4 GROUPS)

C71-LDD-CF-2OF4G
1.86E-06

CCF  TO OPEN (VENT)
0F SCRAM PILOT

SOLENOID VALVES
SOV-139

C12-SOV-CF-V139
1.70E-06
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4.5-815 

AIR HEADER DUMP
SOLENOID VALVE F036
FAILS TO OPEN (VENT

HEADER)

C12-SOVF036
Sht. 117

AIR HEADER DUMP VALVE
SOV-F036 FAILS TO

OPEN -- including
common cause

C12-SOV-FE-G1

AIR HEADER DUMP VALVE
SOV-F036 FAILS TO

OPEN

C12-SOV-FE-F036
1.00E-03

CCF of two
components:

C12-SOV-FE-F036 &
C12-SOV-FE-F037

C12-SOV-FE_1_2

2 1.11E-04

FAILURE TO ENERGIZE
(DC)  HEADER DUMP

SOLENOID VALVE F036

C12-SOVF036-OPEN

FAILURE OF DIV I 120V
AC UPS

R13-11-RB-ST
1.00E-03

RPS DIV I AND DIV II
SIGNALS FAIL TO

ENERGIZE SERIES
RELAYS FOR F036

C12-SOVF036RPS

RPS DIV I OLU SIGNAL
FAILS TO CLOSE 

CONTROL POWER RELAY

C12-SOVF036RPSD1

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

RELAY (FAILURE TO
CLOSE AND ENERGIZE

PATH)

C12-RE_-FD-R1V36
1.00E-04

RPS DIV II OLU SIGNAL
FAILS TO CLOSE 

CONTROL POWER RELAY

C12-SOVF036RPSD2

Sht. 120
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4.5-816 

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU
Sht. 125
Sht. 191
Sht. 188

... see x-ref

RPS DIV I OUPUT LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

cau
C71-OLU-FC-R-G5

Sht. 126

RPS DIV I TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV1TLU

RPS DIV I TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-PRFXD1TLU

HIGH FLUX OR RPV
PRESSURE CONDITION

PRESENT

C71-PRESSURE

Sht. 130

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS TO RPS DIV
I TLU

C71-DTMPRD1TLU

Sht. 131

NMS TLUs FAIL TO
GENERATE SIGNAL FOR

RPS DIV I TLU

C71-NMSTLUAPRMD1TLU

Sht. 136

FAIL TO SEND RPV LOW
LEVEL SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV I TLU

C71-DTMRLD1TLU

Sht. 107

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV I TLU

C71-DTMDPD1TLU

Sht. 107

RPS DIV I TLU FAILS

C71-RPSTLUD1

Sht. 113
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4.5-817 

RPS DIV II OLU SIGNAL
FAILS TO CLOSE 

CONTROL POWER RELAY

C12-SOVF036RPSD2
Sht. 118

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

RELAY (FAILURE TO
CLOSE AND ENERGIZE

PATH)

C12-RE_-FD-R2V36
1.00E-04
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4.5-818 

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU
Sht. 125
Sht. 191
Sht. 188

... see x-ref

RPS DIV II OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

ca
C71-OLU-FC-R-G6

Sht. 164

RPS DIV II TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV2TLU

DIV II TLU FAILS TO
GENERATE TRIP ON HIGH
FLUX AND RPV PRESSURE

C71-PRFXD2TLU

HIGH FLUX OR RPV
PRESSURE CONDITION

PRESENT

C71-PRESSURE

Sht. 130

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
II TLU

C71-DTMPRD2TLU

Sht. 168

NMS TLUs FAILS TO
GENERATE SIGNAL FOR

RPS DIV II TLU

C71-NMSTLUAPRMD2TLU

Sht. 169

FAIL TO SEND RPV LOW
LEVEL SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMRLD2TLU

Sht. 100

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV II TLU

C71-DTMDPD2TLU

Sht. 94

RPS DIV II TLU FAILS

C71-RPSTLUD2

Sht. 101
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4.5-819 

AIR HEADER DUMP
SOLENOID VALVE F037
FAILS TO OPEN (VENT

HEADER)

C12-SOVF037
Sht. 117

AIR HEADER DUMP VALVE
SOV-F037 FAILS TO

OPEN -- including
common cause

C12-SOV-FE-G2

AIR HEADER DUMP VALVE
SOV-F037 FAILS TO

OPEN

C12-SOV-FE-F037
1.00E-03

CCF of two
components:

C12-SOV-FE-F036 &
C12-SOV-FE-F037

C12-SOV-FE_1_2

2 1.11E-04

FAILURE TO ENERGIZE
(DC) AIR HEADER DUMP
SOLENOID VALVE F037

C12-SOVF037-OPEN

FAILURE OF DIV II
120V AC UPS

R13-21-RB-ST
1.00E-03

RPS DIV III AND DIV
IV SIGNALS FAIL TO
ENERGIZE SERIES
RELAYS FOR F037

C12-SOVF037RPS

RPS DIV III OLU
SIGNAL FAILS TO CLOSE

 CONTROL POWER RELAY

C12-SOVF037RPSD3

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123

RELAY (FAILURE TO
CLOSE AND ENERGIZE

PATH)

C12-RE_-FD-R1V37
1.00E-04

RPS DIV IV OLU SIGNAL
FAILS TO CLOSE 

CONTROL POWER RELAY

C12-SOVF037RPSD4

Sht. 124
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4.5-820 

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU
Sht. 142
Sht. 191
Sht. 189

... see x-ref

RPS DIV III OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common c

C71-OLU-FC-R-G7

Sht. 143

RPS DIV III TRIP
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV3TLU

DIV III TLU FAILS TO
GENERATE TRIP ON HIGH
FLUX AND RPV PRESSURE

C71-PRFXD3TLU

HIGH FLUX OR RPV
PRESSURE CONDITION

PRESENT

C71-PRESSURE

Sht. 130

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
III TLU

C71-DTMPRD3TLU

Sht. 147

NMS TLUs FAILS TO
GENERATE SIGNAL FOR

RPS DIV III TLU

C71-NMSTLUAPRMD3TLU

Sht. 148

FAIL TO SEND RPV LOW
LEVEL FROM OTHER DTM

DIVISIONS  TO RPS DIV
III TLU

C71-DTMRLD3TLU

Sht. 9

FAIL TO SEND HDW
PRESSURE SIGNAL FROM

OTHER DTM DIVISIONS 
TO RPS DIV III TLU

C71-DTMDPD3TLU

Sht. 9

RPS DIV III TLU FAILS

C71-RPSTLUD3

Sht. 21
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4.5-821 

RPS DIV IV OLU SIGNAL
FAILS TO CLOSE 

CONTROL POWER RELAY

C12-SOVF037RPSD4
Sht. 122

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150

RELAY (FAILURE TO
CLOSE AND ENERGIZE

PATH)

C12-RE_-FD-R2V37
1.00E-04
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4.5-822 

GROUP 1 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP1
Sht. 117

GROUP 1  FIRST
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP1F

GROUP 1  - SERIES
LD-A FAILS TO

INTERRUPT POWER

C71-G1FDIV1LDA

GROUP 1 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1FLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 1  - PARALLEL
LD-C OR LD-D FAILS TO

INTERRUPT POWER

C71-G1FDIV34LDCD

GROUP 1 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G1FDIV3LDC

Sht. 142

GROUP 1  PARALLEL
LOAD DRIVER D FAILS

TO INTERRUPT POWER

C71-G1FDIV4LDD

Sht. 150

GROUP 1 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-G1FDIV2LDB

GROUP 1 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1FLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 1 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP1S

Sht. 176
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4.5-823 

RPS DIV I OUPUT LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

cau
C71-OLU-FC-R-G5

Sht. 119

C71-OLU-FC-R_80

Sht. 127

C71-OLU-FC-R_79

Sht. 128

C71-OLU-FC-R_78

Sht. 129

RPS DIV I OUPUT LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-OLU-FC-RPSDIV1
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_1_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_2_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_3_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1

C71-OLU-FC-R_4_5

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_5_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_5_7

2 3.81E-06
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4.5-824 

C71-OLU-FC-R_80
Sht. 126

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_5_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_5

3 1.27E-07
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4.5-825 

C71-OLU-FC-R_79
Sht. 126

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_5

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_5

3 1.27E-07
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4.5-826 

C71-OLU-FC-R_78
Sht. 126

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05

  
Figure 4.5-3c.  Sheet 129  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-827 

HIGH FLUX OR RPV
PRESSURE CONDITION

PRESENT

C71-PRESSURE
Sht. 155
Sht. 121
Sht. 119

... see x-ref

HIGH CONDENSER VACUUM
CONDITION PRESENT

C71-CONDVACUUM

Sht. 14

GENERAL TRANSIENT

%T-GEN
1.18E+00
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4.5-828 

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS TO RPS DIV
I TLU

C71-DTMPRD1TLU
Sht. 119

3 OF 4 DTM SIGNALS
FAIL TO TRIP DIV I

TLU

C71-DTMALLD1TLU

3

RPS DIV I DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV I TLU

C71-D1DTMD1TLU

RPS DIV I DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV1DTMP

Sht. 132

RPS DIV II DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV I TLU

C71-D2DTMD1TLU

RPS DIV II DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV2DTMP

Sht. 133

RPS DIV III DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV I TLU

C71-D3DTMD1TLU

RPS DIV III DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV3DTMP

Sht. 134

RPS DIV IV DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV I TLU

C71-D4DTMD1TLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH PRV
PRESSURE TRIP SIGNAL

C71-DIV4DTMP

Sht. 135
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4.5-829 

RPS DIV I DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV1DTMP
Sht. 131
Sht. 147
Sht. 168

... see x-ref

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV I
DTM

C63-C71-D1DTM-PR
1.00E-03

DIV I DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD1

Sht. 109
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4.5-830 

RPS DIV II DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV2DTMP
Sht. 157
Sht. 147
Sht. 168

... see x-ref

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV II
DTM

C63-C71-D2DTM-PR
1.00E-03

DIV II DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD2

Sht. 79
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4.5-831 

RPS DIV III DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV3DTMP
Sht. 159
Sht. 147
Sht. 168

... see x-ref

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV
III DTM

C63-C71-D3DTM-PR
1.00E-03

DIV III DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD3
Sht. 80
Sht. 13
Sht. 19

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G3

Sht. 160
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4.5-832 

RPS DIV IV DTM FAILS
TO GENERATE HIGH PRV
PRESSURE TRIP SIGNAL

C71-DIV4DTMP
Sht. 161
Sht. 147
Sht. 168

... see x-ref

FAILURE TO GENERATE
HIGH REACTOR PRESSURE

SIGNAL FOR RPS DIV IV
DTM

C63-C71-D4DTM-PR
1.00E-03

DIV IV DIGITAL TRIP
MODULE  FAILS TO

FUNCTION

C71-RPSDTMD4

Sht. 83
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4.5-833 

NMS TLUs FAIL TO
GENERATE SIGNAL FOR

RPS DIV I TLU

C71-NMSTLUAPRMD1TLU
Sht. 119

3 OF 4 NMS TRIP LOGIC
UNITS FAIL TO TRIP

RPS DIV I TLU

C71-NMSALLD1TLU

3

NMS DIV I APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV I TLU

C71-D1NMSD1TLU

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

Sht. 137

NMS DIV II APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV I TLU

C71-D2NMSD1TLU

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

Sht. 138

NMS DIV III APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV I TLU

C71-D3NMSD1TLU

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

Sht. 139

NMS DIV IV APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV I TLU

C71-D4NMSD1TLU

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

Sht. 140

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1 -- including co

C71-SLU-FC-N-G1

Sht. 141
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4.5-834 

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM
Sht. 169
Sht. 162
Sht. 136

... see x-ref

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G1

Sht. 170

BYPASS UNIT  -
UNAVAILABILITY OF
APRM SIGNAL FOR

TESTING

C71-BYP-TM-D1APRM
3.00E-03
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4.5-835 

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM
Sht. 169
Sht. 162
Sht. 136

... see x-ref

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G2

Sht. 171

BYPASS UNIT  -
UNAVAILABILITY OF
APRM SIGNAL FOR

TESTING

C71-BYP-TM-D2APRM
3.00E-03
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4.5-836 

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM
Sht. 169
Sht. 162
Sht. 136

... see x-ref

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G3

Sht. 172

BYPASS UNIT  -
UNAVAILABILITY OF
APRM SIGNAL FOR

TESTING

C71-BYP-TM-D3APRM
3.00E-03
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4.5-837 

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM
Sht. 169
Sht. 162
Sht. 136

... see x-ref

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G4

Sht. 173

BYPASS UNIT  -
UNAVAILABILITY OF
APRM SIGNAL FOR

TESTING

C71-BYP-TM-D4APRM
3.00E-03
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4.5-838 

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1 -- including co

C71-SLU-FC-N-G1
Sht. 136

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1

C71-SLU-FC-NMSDIV1
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2

C71-SLU-FC-N_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_1_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-839 

GROUP 1 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G1FDIV3LDC
Sht. 125

GROUP 1  DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1FLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123
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4.5-840 

RPS DIV III OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common c

C71-OLU-FC-R-G7
Sht. 123

C71-OLU-FC-R_86

Sht. 144

C71-OLU-FC-R_85

Sht. 145

C71-OLU-FC-R_84

Sht. 146

RPS DIV III OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-OLU-FC-RPSDIV3
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_1_7

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_2_7

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_3_7

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_4_7

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_5_7

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_6_7

2 3.81E-06
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4.5-841 

C71-OLU-FC-R_86
Sht. 143

CCF of two
components:

C71-OLU-FC-RPSDIV3 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_7_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_7

3 1.27E-07
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4.5-842 

C71-OLU-FC-R_85
Sht. 143

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_1_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_2_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_7

3 1.27E-07
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4.5-843 

C71-OLU-FC-R_84
Sht. 143

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_3_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_4_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_6_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-844 

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
III TLU

C71-DTMPRD3TLU
Sht. 123

3 OF 4 DTM SIGNALS
FAIL TO TRIP DIV III

TLU

C71-DTMALLD3TLU

3

RPS DIV I DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV III TLU

C71-D1DTMD3TLU

RPS DIV I DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV1DTMP

Sht. 132

RPS DIV II DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV III TLU

C71-D2DTMD3TLU

RPS DIV II DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV2DTMP

Sht. 133

RPS DIV III DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV III TLU

C71-D3DTMD3TLU

RPS DIV III DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV3DTMP

Sht. 134

RPS DIV IV DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV III TLU

C71-D4DTMD3TLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH PRV
PRESSURE TRIP SIGNAL

C71-DIV4DTMP

Sht. 135
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4.5-845 

NMS TLUs FAILS TO
GENERATE SIGNAL FOR

RPS DIV III TLU

C71-NMSTLUAPRMD3TLU
Sht. 123

3 OF 4  NMS TRIP
LOGIC UNITS FAIL TO
TRIP RPS DIVIII TLU

C71-NMSALLD3TLU

3

NMS DIV I APRM DTM
FAILS TO PROVIDE
SIGNAL TO DIV III  

TLU

C71-D1NMSD3TLU

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

Sht. 137

NMS DIV II APRM DTM
FAILS TO PROVIDE
SIGNAL TO DIV III  

TLU

C71-D2NMSD3TLU

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

Sht. 138

NMS DIV III APRM DTM
FAILS TO PROVIDE
SIGNAL TO DIV III  

TLU

C71-D3NMSD3TLU

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

Sht. 139

NMS DIV III APRM DTM
FAILS TO PROVIDE
SIGNAL TO DIV III 

RPS TLU

C71-D4NMSD3TLU

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

Sht. 140

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3 -- includi

C71-SLU-FC-N-G3

Sht. 149

  
Figure 4.5-3c.  Sheet 148  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-846 

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3 -- includi

C71-SLU-FC-N-G3
Sht. 148

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3

C71-SLU-FC-NMSDIV3
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV3 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-847 

GROUP 1  PARALLEL
LOAD DRIVER D FAILS

TO INTERRUPT POWER

C71-G1FDIV4LDD
Sht. 125

GROUP 1 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1FLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU
Sht. 192
Sht. 190
Sht. 187

... see x-ref

RPS DIV IV OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

ca
C71-OLU-FC-R-G8

Sht. 151

RPS DIV IV TRIP LOGIC
UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-DIV4TLU

DIV IV TLU FAILS TO
GENERATE TRIP ON HIGH
FLUX AND RPV PRESSURE

C71-PRFXD4TLU

Sht. 155

FAIL TO SEND RPV LL
SIGNAL FROM OTHER DTM

DIVISIONS  TO RPS DIV
IV TLU

C71-DTMRLD4TLU

Sht. 85

FAIL TO SEND HDW
PRESSURE SIGNAL FROM
OTHER DTM DIVISIONS 

TO RPS DIV IV TLU

C71-DTMDPD4TLU

Sht. 76

RPS DIV IV TLU FAILS

C71-RPSTLUD4

Sht. 86
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4.5-848 

RPS DIV IV OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

ca
C71-OLU-FC-R-G8

Sht. 150

C71-OLU-FC-R_89

Sht. 152

C71-OLU-FC-R_88

Sht. 153

C71-OLU-FC-R_87

Sht. 154

RPS DIV IV OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-OLU-FC-RPSDIV4
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_1_8

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_2_8

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_3_8

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_4_8

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_5_8

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_6_8

2 3.81E-06
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4.5-849 

C71-OLU-FC-R_89
Sht. 151

CCF of two
components:

C71-OLU-FC-RPSDIV3 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_7_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_8

3 1.27E-07
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4.5-850 

C71-OLU-FC-R_88
Sht. 151

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_1_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_2_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_8

3 1.27E-07
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4.5-851 

C71-OLU-FC-R_87
Sht. 151

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_3_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-R
C71-OLU-FC-R_4_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_7_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_6_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-852 

DIV IV TLU FAILS TO
GENERATE TRIP ON HIGH
FLUX AND RPV PRESSURE

C71-PRFXD4TLU
Sht. 150

HIGH FLUX OR RPV
PRESSURE CONDITION

PRESENT

C71-PRESSURE

Sht. 130

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
IV TLU

C71-DTMPRD4TLU

3 OF 4 DTM SIGNAL
FAIL TO TRIP DIV IV

TLU

C71-DTMALLD4TLU

3

RPS DIV I DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D1DTMD4TLU

Sht. 156

RPS DIV II DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D2DTMD4TLU

Sht. 157

RPS DIV III DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D3DTMD4TLU

Sht. 159

RPS DIV IV DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D4DTMD4TLU

Sht. 161

NMS TLUS FAIL TO
GENERATE SIGNAL FOR

RPS DIV IV  TLU

C71-NMSTLUAPRMD4TLU

3 OF 4 NMS TRIP LOGIC
UNIT SIGNALS FAIL TO
TRIP RPS DIV IV TLU

C71-NMSALLD4TLU

Sht. 162

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4 -- including c

C71-SLU-FC-N-G4

Sht. 163
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4.5-853 

RPS DIV I DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D1DTMD4TLU
Sht. 155

RPS DIV I DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV1DTMP

Sht. 132
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4.5-854 

RPS DIV II DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D2DTMD4TLU
Sht. 155

RPS DIV II DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV2DTMP

Sht. 133
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4.5-855 

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G2
Sht. 79

DIGITAL TRIP MODULE 
FAILS TO FUNCTION

C71-DTM-FC-RPSDIV2
6.00E-04

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2

C71-DTM-FC-R_1_2

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV3

C71-DTM-FC-R_2_3

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_2_4

2 1.11E-05

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_3

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_4

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_2_3_4

3 1.11E-06

CCF of all components
in group

'C71-DTM-FC-R'

C71-DTM-FC-R_ALL

4 3.00E-05
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4.5-856 

RPS DIV III DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D3DTMD4TLU
Sht. 155

RPS DIV III DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV3DTMP

Sht. 134
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4.5-857 

DIGITAL TRIP MODULE 
FAILS TO FUNCTION --

including common
cause

C71-DTM-FC-R-G3
Sht. 134

DIGITAL TRIP MODULE 
FAILS TO FUNCTION

C71-DTM-FC-RPSDIV3
6.00E-04

CCF of two
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV3

C71-DTM-FC-R_1_3

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV3

C71-DTM-FC-R_2_3

2 1.11E-05

CCF of two
components:

C71-DTM-FC-RPSDIV3 &
C71-DTM-FC-RPSDIV4

C71-DTM-FC-R_3_4

2 1.11E-05

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV2 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_2_3

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV1 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_1_3_4

3 1.11E-06

CCF of three
components:

C71-DTM-FC-RPSDIV2 &
C71-DTM-FC-RPSDIV3 &

C71-DTM-FC-RP
C71-DTM-FC-R_2_3_4

3 1.11E-06

CCF of all components
in group

'C71-DTM-FC-R'

C71-DTM-FC-R_ALL

4 3.00E-05
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4.5-858 

RPS DIV IV DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV IV TLU

C71-D4DTMD4TLU
Sht. 155

RPS DIV IV DTM FAILS
TO GENERATE HIGH PRV
PRESSURE TRIP SIGNAL

C71-DIV4DTMP

Sht. 135
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4.5-859 

3 OF 4 NMS TRIP LOGIC
UNIT SIGNALS FAIL TO
TRIP RPS DIV IV TLU

C71-NMSALLD4TLU

3
Sht. 155

NMS DIV I APRM DTM
FAILS TO PROVID

SIGNAL TO DIV IV TLU

C71-D1NMSD4TLU

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

Sht. 137

NMS DIV II APRM DTM
FAILS TO PROVID

SIGNAL TO DIV IV TLU

C71-D2NMSD4TLU

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

Sht. 138

NMS DIV III APRM DTM
FAILS TO PROVID

SIGNAL TO DIV IV TLU

C71-D3NMSD4TLU

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

Sht. 139

NMS DIV IV APRM DTM
FAILS TO PROVID

SIGNAL TO DIV IV TLU

C71-D4NMSD4TLU

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

Sht. 140
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4.5-860 

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4 -- including c

C71-SLU-FC-N-G4
Sht. 155

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4

C71-SLU-FC-NMSDIV4
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_1_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_2_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV3 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-861 

RPS DIV II OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL
-- including common

ca
C71-OLU-FC-R-G6

Sht. 121

C71-OLU-FC-R_83

Sht. 165

C71-OLU-FC-R_82

Sht. 166

C71-OLU-FC-R_81

Sht. 167

RPS DIV II OUPUT
LOGIC UNIT FAILS TO

GENERATE TRIP SIGNAL

C71-OLU-FC-RPSDIV2
4.80E-04

CCF of two
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_1_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_2_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_3_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_4_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2

C71-OLU-FC-R_5_6

2 3.81E-06

CCF of two
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV3

C71-OLU-FC-R_6_7

2 3.81E-06
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4.5-862 

C71-OLU-FC-R_83
Sht. 164

CCF of two
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV4

C71-OLU-FC-R_6_8

2 3.81E-06

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV2 &

C71-OLU-FC-
C71-OLU-FC-R_1_2_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_1_3_6

3 1.27E-07
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4.5-863 

C71-OLU-FC-R_82
Sht. 164

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_1_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_1_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_1_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV3 &

C71-OLU-FC-
C71-OLU-FC-R_2_3_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_2_4_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_2_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV2 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_2_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-MSIVDIV4 &

C71-OLU-FC-
C71-OLU-FC-R_3_4_6

3 1.27E-07
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4.5-864 

C71-OLU-FC-R_81
Sht. 164

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_3_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV3 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_3_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV1 &

C71-OLU-FC-R
C71-OLU-FC-R_4_5_6

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-MSIVDIV4 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-R
C71-OLU-FC-R_4_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_7

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV1 &
C71-OLU-FC-RPSDIV2 &

C71-OLU-FC-RP
C71-OLU-FC-R_5_6_8

3 1.27E-07

CCF of three
components:

C71-OLU-FC-RPSDIV2 &
C71-OLU-FC-RPSDIV3 &

C71-OLU-FC-RP
C71-OLU-FC-R_6_7_8

3 1.27E-07

CCF of all components
in group

'C71-OLU-FC-R'

C71-OLU-FC-R_ALL

8 2.40E-05
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4.5-865 

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
II TLU

C71-DTMPRD2TLU
Sht. 121

3 OF 4 DTM SIGNALS
FAIL TO TRIP DIV II

TLU

C71-DTMALLD2TLU

3

RPS DIV I DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV II TLU

C71-D1DTMD2TLU

RPS DIV I DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV1DTMP

Sht. 132

RPS DIV II DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV II TLU

C71-D2DTMD2TLU

RPS DIV II DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV2DTMP

Sht. 133

RPS DIV III DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV II TLU

C71-D3DTMD2TLU

RPS DIV III DTM FAILS
TO GENERATE HIGH RPV
PRESSURE TRIP SIGNAL

C71-DIV3DTMP

Sht. 134

RPS DIV IV DTM FAILS
TO SEND TRIP SIGNAL

TO RPS DIV II TLU

C71-D4DTMD2TLU

RPS DIV IV DTM FAILS
TO GENERATE HIGH PRV
PRESSURE TRIP SIGNAL

C71-DIV4DTMP

Sht. 135
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4.5-866 

NMS TLUs FAILS TO
GENERATE SIGNAL FOR

RPS DIV II TLU

C71-NMSTLUAPRMD2TLU
Sht. 121

3 OF 4 NMS TRIP LOGIC
UNITS FAIL TO TRIP

RPS DIV II TLU

C71-NMSALLD2TLU

3

NMS DIV I APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D1NMSD2TLU

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

Sht. 137

NMS DIV II APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D2NMSD2TLU

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

Sht. 138

NMS DIV III APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D3NMSD2TLU

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

Sht. 139

NMS DIV IV APRM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D4NMSD2TLU

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

Sht. 140

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2 -- including co

C71-SLU-FC-N-G2

Sht. 174
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4.5-867 

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G1
Sht. 137

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D1APRM
1.60E-07

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM

C71-ACT-FC_1_2

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D3APRM

C71-ACT-FC_1_3

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_1_4

2 2.96E-09

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D3AP
C71-ACT-FC_1_2_3

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_2_4

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_3_4

3 2.96E-10

CCF of all components
in group 'C71-ACT-FC'

C71-ACT-FC_ALL

4 8.00E-09
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4.5-868 

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G2
Sht. 138

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D2APRM
1.60E-07

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM

C71-ACT-FC_1_2

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D3APRM

C71-ACT-FC_2_3

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_2_4

2 2.96E-09

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D3AP
C71-ACT-FC_1_2_3

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_2_4

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_2_3_4

3 2.96E-10

CCF of all components
in group 'C71-ACT-FC'

C71-ACT-FC_ALL

4 8.00E-09
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4.5-869 

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G3
Sht. 139

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D3APRM
1.60E-07

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D3APRM

C71-ACT-FC_1_3

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D3APRM

C71-ACT-FC_2_3

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D3APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_3_4

2 2.96E-09

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D3AP
C71-ACT-FC_1_2_3

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_3_4

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_2_3_4

3 2.96E-10

CCF of all components
in group 'C71-ACT-FC'

C71-ACT-FC_ALL

4 8.00E-09
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4.5-870 

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-G4
Sht. 140

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D4APRM
1.60E-07

CCF of two
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_1_4

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_2_4

2 2.96E-09

CCF of two
components:

C71-ACT-FC-D3APRM &
C71-ACT-FC-D4APRM

C71-ACT-FC_3_4

2 2.96E-09

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D2APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_2_4

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D1APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_1_3_4

3 2.96E-10

CCF of three
components:

C71-ACT-FC-D2APRM &
C71-ACT-FC-D3APRM &

C71-ACT-FC-D4AP
C71-ACT-FC_2_3_4

3 2.96E-10

CCF of all components
in group 'C71-ACT-FC'

C71-ACT-FC_ALL

4 8.00E-09
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4.5-871 

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2 -- including co

C71-SLU-FC-N-G2
Sht. 169

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2

C71-SLU-FC-NMSDIV2
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2

C71-SLU-FC-N_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_2_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-872 

RPS DIV II TLU FAILS
-- including common

cause

C71-SLU-FC-R-G2
Sht. 101

RPS DIV II TLU FAILS

C71-SLU-FC-RPSDIV2
9.00E-04

CCF of two
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2

C71-SLU-FC-R_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV3

C71-SLU-FC-R_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV4

C71-SLU-FC-R_2_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV1 &
C71-SLU-FC-RPSDIV2 &

C71-SLU-FC-RP
C71-SLU-FC-R_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-RPSDIV2 &
C71-SLU-FC-RPSDIV3 &

C71-SLU-FC-RP
C71-SLU-FC-R_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-R'

C71-SLU-FC-R_ALL

4 4.50E-05
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4.5-873 

GROUP 1 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP1S
Sht. 125

GROUP 1 - SERIES LD-C
FAILS TO INTERRUPT

POWER

C71-G1SDIV3LDC

GROUP 1 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1SLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123

GROUP 1 - PARALLEL
LD-A OR LD-B FAILS TO

INTERRUPT POWER

C71-G1SDIV12LDAB

GROUP 1  PARALLEL
LOAD DRIVER A FAILS

TO INTERRUPT POWER

C71-G1SDIV1LDA

GROUP 1  DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1SLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 1  PARALLEL
LOAD DRIVER B FAILS

TO INTERRUPT POWER

C71-G1SDIV2LDB

GROUP 1  DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1SLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 1  - SERIES
LD-D FAILS TO

INTERRUPT POWER

C71-G1SDIV4LDD

Sht. 177
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4.5-874 

GROUP 1  - SERIES
LD-D FAILS TO

INTERRUPT POWER

C71-G1SDIV4LDD
Sht. 176

GROUP 1 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G1SLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-875 

GROUP 2 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP2
Sht. 117

GROUP 2 FIRST
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP2F

GROUP 2 - SERIES LD-A
FAILS TO INTERRUPT

POWER

C71-G2FDIV1LDA

GROUP 2 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2FLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 2 - PARALLEL
LD-C OR LD-D FAILS TO

INTERRUPT POWER

C71-G2FDIV34LDCD

GROUP 2 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G2FDIV3LDC

Sht. 179

GROUP 2 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G2FDIV4LDD

Sht. 180

GROUP 2 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-G2FDIV2LDB

GROUP 2 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2FLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 2 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP2S

Sht. 181

  
Figure 4.5-3c.  Sheet 178  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-876 

GROUP 2 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G2FDIV3LDC
Sht. 178

GROUP 2 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2FLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123
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4.5-877 

GROUP 2 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G2FDIV4LDD
Sht. 178

GROUP 2 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2FLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-878 

GROUP 2 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP2S
Sht. 178

GROUP 2 - SERIES LD-C
FAILS TO INTERRUPT

POWER

C71-G2SDIV3LDC

GROUP 2 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2SLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123

GROUP 2 - PARALLEL
LD-A OR LD-B FAILS TO

INTERRUPT POWER

C71-G2SDIV12LDAB

GROUP 2 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-G2SDIV1LDA

GROUP 2 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2SLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 2 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-G2SDIV2LDB

GROUP 2 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2SLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 2  - SERIES
LD-D FAILS TO

INTERRUPT POWER

C71-G2SDIV4LDD

Sht. 182
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4.5-879 

GROUP 2  - SERIES
LD-D FAILS TO

INTERRUPT POWER

C71-G2SDIV4LDD
Sht. 181

GROUP 2 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G2SLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-880 

GROUP 3 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP3
Sht. 117

GROUP 3 FIRST
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP3F

GROUP 3 - SERIES LD-A
FAILS TO INTERRUPT

POWER

C71-G3FDIV1LDA

GROUP 3 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3FLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 3 - PARALLEL
LD-C OR LD-D FAILS TO

INTERRUPT POWER

C71-G3FDIV34LDCD

GROUP 3 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G3FDIV3LDC

Sht. 184

GROUP 3 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G3FDIV4LDD

Sht. 185

GROUP 3 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-G3FDIV2LDB

GROUP 3 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3FLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 3 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP3S

Sht. 186
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4.5-881 

GROUP 3 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G3FDIV3LDC
Sht. 183

GROUP 3 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3FLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123
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4.5-882 

GROUP 3 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G3FDIV4LDD
Sht. 183

GROUP 3 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3FLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-883 

GROUP 3 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP3S
Sht. 183

GROUP 3 - SERIES LD-C
FAILS TO INTERRUPT

POWER

C71-G3SDIV3LDC

GROUP 4 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3SLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123

GROUP 3 - PARALLEL
LD-A OR LD-B FAILS TO

INTERRUPT POWER

C71-G3SDIV12LDAB

GROUP 3 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-G3SDIV1LDA

GROUP 3 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3SLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 3 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-G3SDIV2LDB

GROUP 3 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3SLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 3 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-G3SDIV4LDD

Sht. 187

  
Figure 4.5-3c.  Sheet 186  Reactor Protection System 



NEDO-33201 Rev 3 

4.5-884 

GROUP 3 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-G3SDIV4LDD
Sht. 186

GROUP 4 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G3SLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-885 

GROUP 4 PILOT VALVE
SOLENOIDS FAIL TO

DENERGIZE

C71-RPSGROUP4
Sht. 117

GROUP 4 FIRST
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP4F

GROUP 4 - SERIES LD-A
FAILS TO INTERRUPT

POWER

C71-G4FDIV1LDA

GROUP 4 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4FLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 4 - PARALLEL
LD-C OR LD-D FAILS TO

INTERRUPT POWER

C71-G4FDIV34LDCD

GROUP 4 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G4FDIV3LDC

Sht. 189

GROUP 4 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G4FDIV4LDD

Sht. 190

GROUP 4 - SERIES LD-B
FAILS TO INTERRUPT

POWER

C71-G4FDIV2LDB

GROUP 4 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4FLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 4 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP4S

Sht. 191
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4.5-886 

GROUP 4 PARALLEL LOAD
DRIVER C FAILS TO
INTERRUPT POWER

C71-G4FDIV3LDC
Sht. 188

GROUP 4 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4FLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123
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4.5-887 

GROUP 4 PARALLEL LOAD
DRIVER D FAILS TO
INTERRUPT POWER

C71-G4FDIV4LDD
Sht. 188

GROUP 4  DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4FLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-888 

GROUP 4 SECOND
SOLENOIDS FAIL TO

DE-ENERGIZE

C71-RPSGROUP4S
Sht. 188

GROUP 4 - SERIES LD-C
FAILS TO INTERRUPT

POWER

C71-G4SDIV3LDC

GROUP 4 DIV III LOAD
DRIVER C FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4SLDC
9.60E-05

DIV III MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER C FAILS

C71-DIV3OLU

Sht. 123

GROUP 4 - PARALLEL
LD-A OR LD-B FAILS TO

INTERRUPT POWER

C71-G4SDIV12LDAB

GROUP 4 PARALLEL LOAD
DRIVER A FAILS TO
INTERRUPT POWER

C71-G4SDIV1LDA

GROUP 4 DIV I LOAD
DRIVER A FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4SLDA
9.60E-05

DIV I MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER A
FAILS

C71-DIV1OLU

Sht. 119

GROUP 4 PARALLEL LOAD
DRIVER B FAILS TO
INTERRUPT POWER

C71-G4SDIV2LDB

GROUP 4 DIV II LOAD
DRIVER B FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4SLDB
9.60E-05

DIV II MAIN SCRAM
SIGNAL FOR  GROUP 1-4

LOAD DRIVER B FAILS

C71-DIV2OLU

Sht. 121

GROUP 4 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-G4SDIV4LDD

Sht. 192
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4.5-889 

GROUP 4 - SERIES LD-D
FAILS TO INTERRUPT

POWER

C71-G4SDIV4LDD
Sht. 191

GROUP 4 DIV IV LOAD
DRIVER D FAILS TO

DE-ENERGIZE

C71-LDD-FC-G4SLDD
9.60E-05

DIV IV MAIN SCRAM
SIGNAL FOR  GROUPS

1-4 LOAD DRIVER D
FAILS

C71-DIV4OLU

Sht. 150
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4.5-890 

ARI AND FMCRD FOLLOW
UP SYSTEM FAILURES

(SAME DPS SIGNAL)

G007
Sht. 116

ARI VALVE FAIL TO
OPEN OR DPS FAILS TO
GENERATE ACTUATION

SIGNAL

C72-C71-ARI
1.00E-03

FAILURE OF FMCRD
SCRAM FOLLOW UP

FUNCTION

C12-C71-FMCRD
1.00E-03
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4.5-891 

FAILURE TO GENERATE
DPS SIGNAL TO OPEN

CROSS CONNECT VALVE
F104C

C72-B32-F104C-DPS

CROSS CONNEC VALVE
F104C  LOAD DRIVER
FAILS TO ACTUATE

C72-S2B32POOL2

VALVE F104C  LOAD
DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2B32P2
1.80E-04

DPS FAILS TO OPEN 
POOL CROSS CONNECT

VALVES F104B, C

C72-POOL2-DPS

Sht. 3

 
Figure 4.5-3d Diverse Protection System 
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4.5-892 

FAILURE TO GENERATE
DPS SIGNAL TO OPEN

CROSS CONNECT VALVE
F104D

C72-B32-F104D-DPS

CROSS CONNEC VALVE
F104D  LOAD DRIVER
FAILS TO ACTUATE

C72-S2B32POOL1

VALVE F104D  LOAD
DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2B32P1
1.80E-04

DPS FAILS TO OPEN 
POOL CROSS CONNECT

VALVES F104A, D

C72-POOL1-DPS

Sht. 8
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4.5-893 

FAILURE TO GENERATE
DPS SIGNAL TO OPEN

CROSS CONNECT VALVE
F104B

C72-B32-F104B-DPS

CROSS CONNEC VALVE
F104B  LOAD DRIVER
FAILS TO ACTUATE

C72-S1B32POOL2

VALVE F104B  LOAD
DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S1B32P2
1.80E-04

DPS FAILS TO OPEN 
POOL CROSS CONNECT

VALVES F104B, C

C72-POOL2-DPS

2
Sht. 1

DPS DIV I FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D1

Sht. 4

DPS DIV II FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D2

Sht. 6

DPS DIV III FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D3

Sht. 7
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4.5-894 

DPS DIV I FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D1
Sht. 3

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

POOL 1 LOW LEVEL
SIGNAL TO DPS FAILS

C72-POOL2SIG

Sht. 5
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4.5-895 

POOL 1 LOW LEVEL
SIGNAL TO DPS FAILS

C72-POOL2SIG
Sht. 7
Sht. 6
Sht. 4

FAILURE OF LOW LEVEL
SIGNAL FOR ICS POOL 2

C62-C72-ICSPOOL2
1.00E-03
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4.5-896 

DPS DIV II FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D2
Sht. 3

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

POOL 1 LOW LEVEL
SIGNAL TO DPS FAILS

C72-POOL2SIG

Sht. 5
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4.5-897 

DPS DIV III FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104B, C

C72-POOL2D3
Sht. 3

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

POOL 1 LOW LEVEL
SIGNAL TO DPS FAILS

C72-POOL2SIG

Sht. 5
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4.5-898 

FAILURE TO GENERATE
DPS SIGNAL TO OPEN

CROSS CONNECT VALVE
F104A

C72-B32-F104A-DPS

CROSS CONNEC VALVE
F104A  LOAD DRIVER
FAILS TO ACTUATE

C72-S1B32POOL1

VALVE F104A  LOAD
DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S1B32P1
1.80E-04

DPS FAILS TO OPEN 
POOL CROSS CONNECT

VALVES F104A, D

C72-POOL1-DPS

2
Sht. 2

DPS DIV I FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104A, D

C72-POOL1D1

Sht. 9

DPS DIV II FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104A, D

C72-POOL1D2

Sht. 10

DPS DIV III FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104A, D

C72-POOL1D3

Sht. 11
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4.5-899 

DPS DIV I FAILS TO
GENERATE ICS POOL 1

OPEN SIGNAL FOR
VALVES F104A, D

C72-POOL1D1
Sht. 8

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

POOL 1 LOW LEVEL
SIGNAL TO DPS FAILS

C72-POOL1SIG

Sht. 11
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(MANUAL ACTUATION)

C72-UND

4 1.00E+00
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C72 UNDEVELOP LOGIC
(MANUAL ACTUATION)

C72-UND
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FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 
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C72-E50-F006B-DPS

C72 UNDEVELOP LOGIC
(MANUAL ACTUATION)

C72-UND
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FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 
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C72-E50-F006A-DPS

C72 UNDEVELOP LOGIC
(MANUAL ACTUATION)

C72-UND

4 1.00E+00
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DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F004

C72-B32-F004-DPS

FAILURE OF FIRST
SERIES LOAD DRIVER TO

CLOSE B32-F004

C72-S1B32F004

ICS F004 FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1B32F4
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F004

C72-ICSISOF004

Sht. 44

FAILURE OF SECOND
SERIES LOAD DRIVER TO

CLOSE B32-F004

C72-S2B32F004

ICS F004 SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B32F4
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F004

C72-ICSISOF004

2
Sht. 44

DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D1

Sht. 45

DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D2

Sht. 46

DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D3

Sht. 47
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DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D1
Sht. 44

DPS FAILS TO GENERATE
B32-F004 ISOLATION

SIGNAL

C72-ICSISOF4
Sht. 46
Sht. 47

B32-F003 ISOLATION
SIGNAL FAILS

C72-ICSISOSIGF4

Failure of ICS
isolation for F004

Div I

C62-C72-F004-DIV1
1.00E-03

Failure of ICS
isolation for F004

Div II

C62-C72-F004-DIV2
1.00E-03

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300
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DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D2
Sht. 44

DPS FAILS TO GENERATE
B32-F004 ISOLATION

SIGNAL

C72-ICSISOF4

Sht. 45

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107
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DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F004

C72-ICSISOF4D3
Sht. 44

DPS FAILS TO GENERATE
B32-F004 ISOLATION

SIGNAL

C72-ICSISOF4

Sht. 45

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217
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DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F003

C72-B32-F003-DPS

FAILURE OF FIRST
SERIES LOAD DRIVER TO

CLOSE B32-F003

C72-S1B32F003

ICS F003 FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1B32F3
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F003

C72-ICSISOF003

Sht. 48

FAILURE OF SECOND
SERIES LOAD DRIVER TO

CLOSE B32-F003

C72-S2B32F003

ICS F003 SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B32F3
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F003

C72-ICSISOF003

2
Sht. 48

DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D1

Sht. 49

DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D2

Sht. 50

DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D3

Sht. 51
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DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D1
Sht. 48

DPS FAILS TO GENERATE
B32-F003 ISOLATION

SIGNAL

C72-ICSISOF3
Sht. 50
Sht. 51

B32-F003 ISOLATION
SIGNAL FAILS

C72-ICSISOSIGF3

Failure of ICS
isolation for F003

Div I

C62-C72-F003-DIV1
1.00E-03

Failure of ICS
isolation for F003

Div II

C62-C72-F003-DIV2
1.00E-03

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D2
Sht. 48

DPS FAILS TO GENERATE
B32-F003 ISOLATION

SIGNAL

C72-ICSISOF3

Sht. 49

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F003

C72-ICSISOF3D3
Sht. 48

DPS FAILS TO GENERATE
B32-F003 ISOLATION

SIGNAL

C72-ICSISOF3

Sht. 49

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

  
Figure 4.5-3d.  Sheet 51  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-942 

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F002

C72-B32-F002-DPS

FAILURE OF FIRST
SERIES LOAD DRIVER TO

CLOSE B32-F002

C72-S1B32F002

ICS F002 FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1B32F2
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F002

C72-ICSISOF002

Sht. 52

FAILURE OF SECOND
SERIES LOAD DRIVER TO

CLOSE B32-F002

C72-S2B32F002

ICS F002 SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B32F2
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F002

C72-ICSISOF002

2
Sht. 52

DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D1

Sht. 53

DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D2

Sht. 54

DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D3

Sht. 55
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DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D1
Sht. 52

DPS FAILS TO GENERATE
B32-F002 ISOLATION

SIGNAL

C72-ICSISOF2
Sht. 54
Sht. 55

B32-F002 ISOLATION
SIGNAL FAILS

C72-ICSISOSIGF2

Failure of ICS
isolation for F002

Div I

C62-C72-F002-DIV1
1.00E-03

Failure of ICS
isolation for F002

Div II

C62-C72-F002-DIV2
1.00E-03

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER
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DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D2
Sht. 52

DPS FAILS TO GENERATE
B32-F002 ISOLATION

SIGNAL

C72-ICSISOF2

Sht. 53

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F002

C72-ICSISOF2D3
Sht. 52

DPS FAILS TO GENERATE
B32-F002 ISOLATION

SIGNAL

C72-ICSISOF2

Sht. 53

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F001

C72-B32-F001-DPS

FAILURE OF FIRST
SERIES LOAD DRIVER TO

CLOSE B32-F001

C72-S1B32F001

ICS F001 FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1B32F1
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F001

C72-ICSISOF001

Sht. 56

FAILURE OF SECOND
SERIES LOAD DRIVER TO

CLOSE B32-F001

C72-S2B32F001

ICS F001 SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B32F1
9.60E-05

DPS FAILS TO GENERATE
ISOLATION SIGNAL FOR

B32-F001

C72-ICSISOF001

2
Sht. 56

DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D1

Sht. 57

DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D2

Sht. 58

DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D3

Sht. 59
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DIV I DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D1
Sht. 56

DPS FAILS TO GENERATE
B32-F001 ISOLATION

SIGNAL

C72-ICSISOF1
Sht. 58
Sht. 59

B32-F001 ISOLATION
SIGNAL FAILS

C72-ICSISOSIGF1

Failure of ICS
isolation for F001

Div 1

C62-C72-F001-DIV1
1.00E-03

Failure of ICS
isolation for F001

Div 3

C62-C72-F001-DIV2
1.00E-03

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

  
Figure 4.5-3d.  Sheet 57  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-948 

DIV II DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D2
Sht. 56

DPS FAILS TO GENERATE
B32-F001 ISOLATION

SIGNAL

C72-ICSISOF1

Sht. 57

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2
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DIV III DPS FAILS TO
GENERATE ISOLATION
SIGNAL FOR B32-F001

C72-ICSISOF1D3
Sht. 56

DPS FAILS TO GENERATE
B32-F001 ISOLATION

SIGNAL

C72-ICSISOF1

Sht. 57

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3
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FEEDWATER RUN BACK
FAILURE

CF-TOPRB

FEEDWATER RUN BACK
FAILURE

C72-FWRUNBACK

LOAD DRIVER FAILS TO
ENERGIZE CIRCUIT

C72-FWRBLDD1

FAILURE OF 2 0F 3 DPS
DIVISION TO RUN BACK

FEEDWATER

C72-FWRB

Sht. 61

LOAD DRIVER FAILS TO
ENERGIZE FWRB CIRCUIT

C72-LDD-FC-FWRB1
1.80E-04

LOAD DRIVER FAILS TO
ENERGIZE CIRCUIT

C72-FWRBLDD2

LOAD DRIVER FAILS TO
ENERGIZE FWRB CIRCUIT

C72-LDD-FC-FWRB2
1.80E-04

FAILURE OF 2 0F 3 DPS
DIVISION TO RUN BACK

FEEDWATER

C72-FWRB

Sht. 61

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

POWER FAILURE FOR FW
RUNBACK CKT

C72-POWERFWRB

Sht. 86
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FAILURE OF 2 0F 3 DPS
DIVISION TO RUN BACK

FEEDWATER

C72-FWRB

2
Sht. 60
Sht. 60

FAILURE OF DPS DIV I
FW RUN BACK SIGNAL

C72-FWRBCONTROL1

3 OF 4 ATWS LOGIC
PROCESSORS FAIL TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCOUT

Sht. 61

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

FAILURE OF DPS DIV II
FW RUN BACK SIGNAL

C72-FWRBCONTROL2

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

3 OF 4 ATWS LOGIC
PROCESSORS FAIL TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCOUT

3
Sht. 85
Sht. 61

ATWS DIV I LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD1

Sht. 62

ATWS DIV II LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD2

Sht. 66

ATWS DIV III LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD3

Sht. 77

ATWS DIV IV LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

FWRBSSLCD4

Sht. 81

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

FAILURE OF DPS DIV
III FW RUN BACK

SIGNAL

C72-FWRBCONTROL3

Sht. 85
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ATWS DIV I LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD1
Sht. 61

ATWS DIV I LOGIC
PROCESSOR FAILURE

C74-LOGICATD1

Sht. 148

DIV I 120 VAC CB UPS

R13-11-CB-ST

3 1.00E-03

ATWS FWRB DIV I LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-FWRBDIV1

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV I LOGIC
PROCESSOR

C74-ATWSD1HPR

Sht. 150

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV I LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD1TLU

Sht. 63
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SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV I LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD1TLU
Sht. 62

Sht. 148

NMS DIV I SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV I TLU

C71-D1SRND1TLU

DIV I SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-D1SRNM

DIV I SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G1

Sht. 64

UNAVAILABLE FOR
TEST/MAINTENANCE

C71-BYP-TM-D1SRNM
3.00E-03

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 1 -- including co

C71-SLU-FC-S-G1

Sht. 65
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DIV I SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G1
Sht. 63

DIV I SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D1SRNM
2.88E-05

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM

C71-ACT-FC-S_1_2

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D3SRNM

C71-ACT-FC-S_1_3

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_1_4

2 5.33E-07

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D3SR
C71-ACT-FC-S_1_2_3

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_2_4

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_3_4

3 5.33E-08

CCF of all components
in group

'C71-ACT-FC-S'

C71-ACT-FC-S_ALL

4 1.44E-06
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NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 1 -- including co

C71-SLU-FC-S-G1
Sht. 63

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 1

C71-SLU-FC-SRNDIV1
9.00E-04

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2

C71-SLU-FC-S_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV3

C71-SLU-FC-S_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_1_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-S'

C71-SLU-FC-S_ALL

4 4.50E-05
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ATWS DIV II LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD2
Sht. 61

DIV II 120 VAC CB UPS

R13-21-CB-ST

3 1.00E-03

ATWS FWRB DIV II
LOGIC PROCESSOR FAILS
TO GENERATE SIGNALS

C74-FWRBDIV2

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV II LOGIC
PROCESSOR

C74-ATWSD2HPR

Sht. 67

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV II LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD2TLU
Sht. 162

NMS DIV II SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D2SRND2TLU

Sht. 72

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 2 -- including co

C71-SLU-FC-S-G2

Sht. 74

ATWS DIV II LOGIC
PROCESSOR FAILURE

C74-LOGICATD2

Sht. 75
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FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV II LOGIC
PROCESSOR

C74-ATWSD2HPR
Sht. 66

Sht. 162

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV II LOGIC

C74-ATWSD2ATMSPR

Sht. 68

HIGH RPV PRESSURE  IS
PRESENT

C74-PRESSURE

Sht. 71
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FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV II LOGIC

C74-ATWSD2ATMSPR

3
Sht. 67

HIGH PRESSURE SIGNAL
FAILIURE TO DIV II

C74-ATWSD2ATMD1

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV II LOGIC

C63-C74-D2ATWSD1PR
1.00E-03

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD1

Sht. 151

HIGH PRESSURE SIGNAL
FAILIURE TO DIV II

C74-ATWSD2ATMD2

FAILURE OF DIV II
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD2PR
1.00E-03

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD2

Sht. 180

HIGH PRESSURE SIGNAL
FAILIURE TO DIV II

C74-ATWSD2ATMD3

FAILURE OF DIV III
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD3PR
1.00E-03

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD3

Sht. 69

HIGH PRESSURE SIGNAL
FAILIURE TO DIV II

C74-ATWSD2ATMD4

Sht. 70

  
Figure 4.5-3d.  Sheet 68  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-959 

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD3
Sht. 180
Sht. 167
Sht. 68

... see x-ref

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G3

Sht. 182
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4.5-960 

HIGH PRESSURE SIGNAL
FAILIURE TO DIV II

C74-ATWSD2ATMD4
Sht. 68

FAILURE OF DIV IV
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV II
LOGIC

C63-C74-D2ATWSD4PR
1.00E-03

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD4

Sht. 183
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4.5-961 

HIGH RPV PRESSURE  IS
PRESENT

C74-PRESSURE
Sht. 82
Sht. 78
Sht. 67

... see x-ref

HIGH CONDENSER VACUUM
PRESENT

C74-CONDENSER

COMPLETE LOSS OF PSWS

%T-SW

2 9.70E-04

TRANSIENT WITH PCS
UNAVAILABLE

%T-PCS

2 1.97E-01

PLANT CENTERED LOSS
OF PREFERRED POWER

%T-LOPP-PC

2 2.07E-03

GRID RELATED LOSS OF
PREFERRED POWER

%T-LOPP-GR

2 1.86E-02

SWITCHYARD CENTERED
LOSS OF PREFERRED

POWER

%T-LOPP-SC

2 1.04E-02

WEATHER RELATED LOSS
OF PREFERRED POWER

%T-LOPP-WR

2 4.83E-03

GENERAL TRANSIENT

%T-GEN

2 1.18E+00

COMPLETE LOSS OF AIR
SYSTEMS

%T-IA

2 1.02E-02
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4.5-962 

NMS DIV II SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV II TLU

C71-D2SRND2TLU
Sht. 66

DIV II SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-D2SRNM

DIV II SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G2

Sht. 73

UNAVAILABLE FOR
TEST/MAINTENANCE

C71-BYP-TM-D2SRNM
3.00E-03
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4.5-963 

DIV II SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G2
Sht. 72

DIV II SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D2SRNM
2.88E-05

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM

C71-ACT-FC-S_1_2

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D3SRNM

C71-ACT-FC-S_2_3

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_2_4

2 5.33E-07

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D3SR
C71-ACT-FC-S_1_2_3

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_2_4

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_2_3_4

3 5.33E-08

CCF of all components
in group

'C71-ACT-FC-S'

C71-ACT-FC-S_ALL

4 1.44E-06
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4.5-964 

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 2 -- including co

C71-SLU-FC-S-G2
Sht. 66

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 2

C71-SLU-FC-SRNDIV2
9.00E-04

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2

C71-SLU-FC-S_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV3

C71-SLU-FC-S_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_2_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-S'

C71-SLU-FC-S_ALL

4 4.50E-05
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4.5-965 

ATWS DIV II LOGIC
PROCESSOR FAILURE

C74-LOGICATD2
Sht. 66

Sht. 162

DIV II ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G2

Sht. 76

COMMON CAUSE FAILURE
OF ATWS/SLC LOGIC

PROCESSORS

C74-CCFATSOFTWARE

4 1.00E-04
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4.5-966 

DIV II ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G2

Sht. 75

DIV II ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION

C74-LOG-FC-ATWSD2
1.20E-04

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2

C74-LOG-FC-AT-_1_2

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD3

C74-LOG-FC-AT-_2_3

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_2_4

2 2.22E-06

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_3

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_4

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_2_3_4

3 2.22E-07

CCF of all components
in group

'C74-LOG-FC-AT-'

C74-LOG-FC-AT-_ALL

4 6.00E-06
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4.5-967 

ATWS DIV III LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCD3
Sht. 61

DIV III 120 VAC CB
UPS

R13-31-CB-ST

3 1.00E-03

ATWS DIV III LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-FWRBDIV3

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV III LOGIC
PROCESSOR

C74-ATWSD3HPR

Sht. 78

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV III LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD3TLU

Sht. 166

ATWS DIV III LOGIC
PROCESSOR FAILURE

C74-LOGICATD3

Sht. 79
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4.5-968 

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV III LOGIC
PROCESSOR

C74-ATWSD3HPR
Sht. 166
Sht. 77

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV III LOGIC

C74-ATWSD3ATMSPR

Sht. 167

HIGH RPV PRESSURE  IS
PRESENT

C74-PRESSURE

Sht. 71
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4.5-969 

ATWS DIV III LOGIC
PROCESSOR FAILURE

C74-LOGICATD3
Sht. 77

Sht. 166

DIV III ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G3

Sht. 80

COMMON CAUSE FAILURE
OF ATWS/SLC LOGIC

PROCESSORS

C74-CCFATSOFTWARE

4 1.00E-04
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4.5-970 

DIV III ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G3

Sht. 79

DIV III ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION

C74-LOG-FC-ATWSD3
1.20E-04

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD3

C74-LOG-FC-AT-_1_3

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD3

C74-LOG-FC-AT-_2_3

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD3 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_3_4

2 2.22E-06

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_3

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_3_4

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_2_3_4

3 2.22E-07

CCF of all components
in group

'C74-LOG-FC-AT-'

C74-LOG-FC-AT-_ALL

4 6.00E-06
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4.5-971 

ATWS DIV IV LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO DPS 

FW-RB

FWRBSSLCD4
Sht. 61

DIV IV 120 VAC CB UPS

R13-41-CB-ST

3 1.00E-03

ATWS FWRB DIV IV
LOGIC PROCESSOR FAILS
TO GENERATE SIGNALS

C74-FWRBDIV4

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV IV LOGIC
PROCESSOR

C74-ATWSD4HPR

Sht. 82

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV IV LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD4TLU

Sht. 179

ATWS DIV IV LOGIC
PROCESSOR FAILURE

C74-LOGICATD4

Sht. 83
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4.5-972 

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV IV LOGIC
PROCESSOR

C74-ATWSD4HPR
Sht. 179
Sht. 81

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV IV LOGIC

C74-ATWSD4ATMSPR

Sht. 180

HIGH RPV PRESSURE  IS
PRESENT

C74-PRESSURE

Sht. 71
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4.5-973 

ATWS DIV IV LOGIC
PROCESSOR FAILURE

C74-LOGICATD4
Sht. 81

Sht. 179

DIV IV ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G4

Sht. 84

COMMON CAUSE FAILURE
OF ATWS/SLC LOGIC

PROCESSORS

C74-CCFATSOFTWARE

4 1.00E-04
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4.5-974 

DIV IV ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G4

Sht. 83

DIV IV ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION

C74-LOG-FC-ATWSD4
1.20E-04

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_1_4

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_2_4

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD3 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_3_4

2 2.22E-06

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_4

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_3_4

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD2 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_2_3_4

3 2.22E-07

CCF of all components
in group

'C74-LOG-FC-AT-'

C74-LOG-FC-AT-_ALL

4 6.00E-06
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4.5-975 

FAILURE OF DPS DIV
III FW RUN BACK

SIGNAL

C72-FWRBCONTROL3
Sht. 61

3 OF 4 ATWS LOGIC
PROCESSORS FAIL TO
SEND SIGNAL TO DPS 

FW-RB

C74-FWRBSSLCOUT

Sht. 61

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-976 

POWER FAILURE FOR FW
RUNBACK CKT

C72-POWERFWRB
Sht. 60

POWER FAILURE  OF NON
SAFETY RELATED UPS

TURBINE BUILDING
GROUP A

R13-NSR-TBA-ST
1.00E-03

POWER FAILURE  OF NON
SAFETY RELATED UPS

TURBINE BUILDING
GROUP B

R13-NSR-TBB-ST
1.00E-03

POWER FAILURE  OF NON
SAFETY RELATED UPS

TURBINE BUILDING
GROUP C

R13-NSR-TBC-ST
1.00E-03
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4.5-977 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006K

C72-B21-F006K-DPS

SRV F006K FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006K

SRV F006K FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006K
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006K SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006K

SRV F006K SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006K
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006K

C72-POWERB21F006K

Sht. 88

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-978 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006K

C72-POWERB21F006K
Sht. 87

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 88  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-979 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006J

C72-B21-F006J-DPS

SRV F006J FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006J

SRV F006J FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006J
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006J SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006J

SRV F006J SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006J
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006J

C72-POWERB21F006J

Sht. 90

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-980 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006J

C72-POWERB21F006J
Sht. 89

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-981 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006H

C72-B21-F006H-DPS

SRV F006H FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006H

SRV F006H FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006H
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006H SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006H

SRV F006H SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006H
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006H

C72-POWERB21F006H

Sht. 92

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-982 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006H

C72-POWERB21F006H
Sht. 91

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-983 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006G

C72-B21-F006G-DPS

SRV F006G FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006G

SRV F006G FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006G
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006G SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006G

SRV F006G SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006G
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006G

C72-POWERB21F006G

Sht. 94

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-984 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006G

C72-POWERB21F006G
Sht. 93

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-985 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006F

C72-B21-F006F-DPS

SRV F006F FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006F

SRV F006F FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006F
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006F SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006F

SRV F006F SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006F
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006F

C72-POWERB21F006F

Sht. 96

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-986 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006F

C72-POWERB21F006F
Sht. 95

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-987 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006E

C72-B21-F006E-DPS

SRV F006E FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006E

SRV F006E FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006E
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006E SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006E

SRV F006E SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006E
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006E

C72-POWERB21F006E

Sht. 98

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-988 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006E

C72-POWERB21F006E
Sht. 97

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-989 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006D

C72-B21-F006D-DPS

SRV F006D FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006D

SRV F006D FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006D
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006D SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006D

SRV F006D SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006D
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006D

C72-POWERB21F006D

Sht. 100

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-990 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006D

C72-POWERB21F006D
Sht. 99

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-991 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006C

C72-B21-F006C-DPS

SRV F006C FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006C

SRV F006C FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006C
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006C SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006C

SRV F006C SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006C
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006C

C72-POWERB21F006C

Sht. 102

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 101  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-992 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006C

C72-POWERB21F006C
Sht. 101

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-993 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006B

C72-B21-F006B-DPS

SRV F006B FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006B

SRV F006B  FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006B
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

SRV F006B SECOND
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S2B21F006B

SRV F006B SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006B
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006B

C72-POWERB21F006B

Sht. 104

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-994 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006B

C72-POWERB21F006B
Sht. 103

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-995 

FAILURE TO GENERATE
DPS SIGNAL FOR  SRV

VALVE F006A

C72-B21-F006A-DPS

SRV F006A FIRST
SERIES LOAD DRIVER

FAILS TO COMPLETE CKT

C72-S1B21F006A

SRV F006A FIRST
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S1B21F006A
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

2
Sht. 87
Sht. 89
Sht. 89

... see x-ref

FAILURE OF DIV I
MANUAL SRV ACTUATION

C72-MANDPS1

Sht. 106

FAILURE OF DIV II
MANUAL SRV ACTUATION

C72-MANDPS2

Sht. 107

FAILURE OF DIV III
MANUAL SRV ACTUATION

C72-MANDPS3

Sht. 108

F006A SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2B21F006A

SRV F006A SECOND
SERIES LOAD DRIVER

FAILS ACTUATE

C72-LDD-FC-S2B21F006A
1.80E-04

DPS FAILURE TO
MANUALLY DEPRESSURIZE

WITH SRVs

C72-MANSRV

Sht. 105

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006A

C72-POWERB21F006A

Sht. 109

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-996 

FAILURE OF DIV I
MANUAL SRV ACTUATION

C72-MANDPS1
Sht. 105

MANUAL
DEPRESSURIZATION

FAILURE

C72-OPERDPS

Sht. 107

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER
Sht. 6
Sht. 4

Sht. 11
... see x-ref

POWER FAILURE  TO DPS
DIV I

R13-NSR-CBA-ST
1.00E-03

POWER FAILURE  TO DPS
DIV II

R13-NSR-CBB-ST
1.00E-03

POWERFAILURE  TO DPS
DIV III

R13-NSR-CBC-ST
1.00E-03
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4.5-997 

FAILURE OF DIV II
MANUAL SRV ACTUATION

C72-MANDPS2
Sht. 105

MANUAL
DEPRESSURIZATION

FAILURE

C72-OPERDPS
Sht. 108
Sht. 106

OPERATOR FAILURES TO
DEPRESSURIZE

B21-SRV-OPERATOR
1.00E-02

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2
Sht. 10
Sht. 14
Sht. 18

... see x-ref

LOGIC UNIT  FAILS TO
FUNCTION -- including

common cause

C72-LOG-FC-D-G2

LOGIC UNIT  FAILS TO
FUNCTION

C72-LOG-FC-D2DPS
1.20E-04

CCF of two
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D2DPS

C72-LOG-FC-D_1_2

2 3.33E-06

CCF of two
components:

C72-LOG-FC-D2DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_2_3

2 3.33E-06

CCF of three
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D2DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_1_2_3

3 6.67E-06

COMMON CAUSE FAILURE
OF DPS PROCESSORS

C72-CCFSOFTWARE

3 1.00E-04

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-998 

FAILURE OF DIV III
MANUAL SRV ACTUATION

C72-MANDPS3
Sht. 105

MANUAL
DEPRESSURIZATION

FAILURE

C72-OPERDPS

Sht. 107

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-999 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SRV F006A

C72-POWERB21F006A
Sht. 105

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 109  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1000 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004H

C72-B21-F004H-DPS

F004H FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004H

F004H FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004H
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004H SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004H

Sht. 111

F004H THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004H

F004H THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004H
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004H

C72-POWERF004H

Sht. 112

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1001 

F004H SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004H
Sht. 110

F004H SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004H
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1002 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004H

C72-POWERF004H
Sht. 110

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1003 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004G

C72-B21-F004G-DPS

F004G FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004G

F004G FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004G
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004G SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004G

F004G SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004G
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004G THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004G

Sht. 114

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004G

C72-POWERF004G

Sht. 115

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1004 

F004G THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004G
Sht. 113

F004G THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004G
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

  
Figure 4.5-3d.  Sheet 114  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1005 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004G

C72-POWERF004G
Sht. 113

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1006 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004F

C72-B21-F004F-DPS

F004F FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004F

F004F FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004F
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004F SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004F

F004F SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004F
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004F THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004F

Sht. 117

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004F

C72-POWERF004F

Sht. 118

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1007 

F004F THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004F
Sht. 116

F004F THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004F
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1008 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004F

C72-POWERF004F
Sht. 116

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1009 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004E

C72-B21-F004E-DPS

F004E FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004E

F004E FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004E
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004E SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004E

F004E SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004E
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004E THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004E

Sht. 120

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004E

C72-POWERF004E

Sht. 121

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1010 

F004E THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004E
Sht. 119

F004E THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004E
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1011 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004E

C72-POWERF004E
Sht. 119

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1012 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004D

C72-B21-F004D-DPS

F004D FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004D

F004D FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004D
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004D SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004D

F004D SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004D
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004D THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004D

Sht. 123

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004D

C72-POWERF004D

Sht. 124

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1013 

F004D THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004D
Sht. 122

F004D THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004D
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1014 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004D

C72-POWERF004D
Sht. 122

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1015 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004C

C72-B21-F004C-DPS

F004C FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004C

F004C FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004C
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004C SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004C

F004C SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004C
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004C THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004C

Sht. 126

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004C

C72-POWERF004C

Sht. 127

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1016 

F004C THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004C
Sht. 125

F004C THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004C
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1017 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004C

C72-POWERF004C
Sht. 125

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1018 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004B

C72-B21-F004B-DPS

F004B FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004B

F004B FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004B
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004B SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004B

F004B SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004B
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004B THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004B

Sht. 129

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004B

C72-POWERF004B

Sht. 130

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1019 

F004B THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004B
Sht. 128

F004B THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004B
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1020 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004B

C72-POWERF004B
Sht. 128

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 130  Diverse Protection System 
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4.5-1021 

FAILURE TO GENERATE
DPS SIGNAL FOR  DPV 

SQUIB VALVE F004A

C72-B21-F004A-DPS

F004A FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F004A

F004A FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F004A
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

2
Sht. 111
Sht. 110
Sht. 114

... see x-ref

FAILURE OF ADS
ACTUATION DPS DIV I

C72-ADSL1DPS1

Sht. 132

FAILURE OF ADS
ACTUATION DPS DIV II

C72-ADSL1DPS2

Sht. 137

FAILURE OF ADS
ACTUATION DPS DIV III

C72-ADSL1DPS3

Sht. 138

F004A SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F004A

F004A SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F004A
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131

F004A THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004A

Sht. 139

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004A

C72-POWERF004A

Sht. 140

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1022 

FAILURE OF ADS
ACTUATION DPS DIV I

C72-ADSL1DPS1
Sht. 131

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

DIV I DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 1 SIGNAL

C72-ADSL1D1LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV I CONTROLLER
(L1)

C72-L1D1LL

3
Sht. 249

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLA

Sht. 133

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLB

Sht. 134

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLC

Sht. 135

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLD

Sht. 136

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1023 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLA
Sht. 132

FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV I

C62-C72-L1D1LLA
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-L1DALLATMLLA

Sht. 251
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4.5-1024 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLB
Sht. 132

FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV I

C62-C72-L1D1LLB
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B  TO

DPS CONTROLLER

C72-L1DALLATMLLB

Sht. 256
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4.5-1025 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLC
Sht. 132

FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV I

C62-C72-L1D1LLC
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-L1DALLATMLLC

Sht. 261
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4.5-1026 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-L1D1ATMLLD
Sht. 132

FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV I

C62-C72-L1D1LLD
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-L1DALLATMLLD

Sht. 266
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4.5-1027 

FAILURE OF ADS
ACTUATION DPS DIV II

C72-ADSL1DPS2
Sht. 131

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

DIV II DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 1 SIGNAL

C72-ADSL1D2LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV II CONTROLLER
(L1)

C72-L1D2LL

Sht. 250

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1028 

FAILURE OF ADS
ACTUATION DPS DIV III

C72-ADSL1DPS3
Sht. 131

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

DIV III DPS
CONTROLLER FAILURE TO

RECEIVE LEVEL 1
SIGNAL

C72-ADSL1D3LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV III
CONTROLLER (L1)

C72-L1D3LL

Sht. 271

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1029 

F004A THIRD SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S3F004A
Sht. 131

F004A THIRD SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S3F004A
1.80E-04

DPS FAILS TO INITIATE
ADS ON RPV LEVEL 1

C72-ADSL1DPS

Sht. 131
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4.5-1030 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO DPV F004A

C72-POWERF004A
Sht. 131

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1031 

FAILURE TO GENERATE
ATWS/SLC SIGNAL FOR

SLC  SQUIB VALVE
F003D

C72-C41-F003D-DPS

F003D FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F003D

F003D FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F003D
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

F003D SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F003D

F003D SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F003D
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003D

C72-POWERF003D

Sht. 142

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1032 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003D

C72-POWERF003D
Sht. 141

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 142  Diverse Protection System 
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4.5-1033 

FAILURE TO GENERATE
ATWS/SLC SIGNAL FOR

SLC  SQUIB VALVE
F003C

C72-C41-F003C-DPS

F003C FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F003C

F003C FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F003C
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

F003C SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F003C

F003C SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F003C
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003C

C72-POWERF003C

Sht. 144

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1034 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003C

C72-POWERF003C
Sht. 143

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1035 

FAILURE TO GENERATE
ATWS/SLC SIGNAL FOR

SLC  SQUIB VALVE
F003B

C72-C41-F003B-DPS

F003B FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F003B

F003B FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F003B
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

F003B SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F003B

F003B SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F003B
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003B

C72-POWERF003B

Sht. 146

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1036 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003B

C72-POWERF003B
Sht. 145

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1037 

FAILURE TO GENERATE
ATWS/SLC SIGNAL FOR

SLC  SQUIB VALVE
F003A

C72-C41-F003A-DPS

F003A FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F003A

F003A FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F003A
1.80E-04

FAILURE TO INITATE
SLC

SLC

Sht. 147

F003ASECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F003A

F003A SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F003A
1.80E-04

FAILURE TO INITATE
SLC

SLC
Sht. 141
Sht. 143
Sht. 143

... see x-ref

3 OF 4 ATWS LOGIC
PROCESSORS FAIL TO
SEND SIGNAL TO  SLC

C74-ATWSSSLCOUT

Sht. 148

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003A

C72-POWERF003A

Sht. 191

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1038 

3 OF 4 ATWS LOGIC
PROCESSORS FAIL TO
SEND SIGNAL TO  SLC

C74-ATWSSSLCOUT

3
Sht. 147

ATWS DIV I LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD1

ATWS DIV I LOGIC
PROCESSOR FAILURE

C74-LOGICATD1
Sht. 62

DIV I ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G1

Sht. 149

COMMON CAUSE FAILURE
OF ATWS/SLC LOGIC

PROCESSORS

C74-CCFATSOFTWARE

4 1.00E-04

DIV I 120 VAC CB UPS

R13-11-CB-ST

3 1.00E-03

ATWS DIV I LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-ATWSDIV1

FAILURE OF HIGH RPV
PRESSURE  OR LOW

LEVEL SIGNAL TO ATWS
DIV I LOGIC PROCESSOR

C74-ATWSD1HPLL

Sht. 150

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV I LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD1TLU

Sht. 63

ATWS DIV II LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD2

Sht. 162

ATWS DIV III LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD3

Sht. 166

ATWS DIV IV LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD4

Sht. 179
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4.5-1039 

DIV I ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION --
including common

cause
C74-LOG-FC-AT--G1

Sht. 148

DIV I ATWS LOGIC
PROCESSOR UNIT  FAILS

TO FUNCTION

C74-LOG-FC-ATWSD1
1.20E-04

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2

C74-LOG-FC-AT-_1_2

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD3

C74-LOG-FC-AT-_1_3

2 2.22E-06

CCF of two
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD4

C74-LOG-FC-AT-_1_4

2 2.22E-06

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_3

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD2 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_2_4

3 2.22E-07

CCF of three
components:

C74-LOG-FC-ATWSD1 &
C74-LOG-FC-ATWSD3 &

C74-LOG-FC-ATWS
C74-LOG-FC-AT-_1_3_4

3 2.22E-07

CCF of all components
in group

'C74-LOG-FC-AT-'

C74-LOG-FC-AT-_ALL

4 6.00E-06
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4.5-1040 

FAILURE OF HIGH RPV
PRESSURE  OR LOW

LEVEL SIGNAL TO ATWS
DIV I LOGIC PROCESSOR

C74-ATWSD1HPLL
Sht. 148

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV I LOGIC
PROCESSOR

C74-ATWSD1HPR
Sht. 62

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL

TO ATWS DIV I LOGIC

C74-ATWSD1ATMSPR

Sht. 151

HIGH RPV PRESSURE  IS
PRESENT

C74-PRESSURE

Sht. 71

ATWS/SLC  DIV I LOW
LEVEL SIGNAL

C74-ATWSD1LL

LOCAS

C74-INIT-LOCA

Sht. 154

FAILURE 3 OF 4 LOW
RPV SIGNAL TO ATWS

DIV I LOGIC

C74-ATWSD1ATMSLL

3

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML1

Sht. 156

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML2

Sht. 158

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML3

Sht. 160

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML4

Sht. 161
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4.5-1041 

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL

TO ATWS DIV I LOGIC

C74-ATWSD1ATMSPR

3
Sht. 150

HIGH PRESSURE SIGNAL
FAILIURE TO DIV I

C74-ATWSD1ATMD1

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL

TO ATWS DIV I LOGIC

C63-C74-D1ATWSD1PR
1.00E-03

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD1
Sht. 180
Sht. 68
Sht. 167

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G1

Sht. 152

HIGH PRESSURE SIGNAL
FAILIURE TO DIV I

C74-ATWSD1ATMD2

FAILURE OF DIV II
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD2PR
1.00E-03

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD2

Sht. 180

HIGH PRESSURE SIGNAL
FAILIURE TO DIV I

C74-ATWSD1ATMD3

FAILURE OF DIV III
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD3PR
1.00E-03

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD3

Sht. 69

HIGH PRESSURE SIGNAL
FAILIURE TO DIV I

C74-ATWSD1ATMD4

Sht. 153
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4.5-1042 

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G1
Sht. 151

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE

C74-ATM-FC-PDIV1
1.00E-04

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2

C74-ATM-FC-PR_1_2

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_1_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-PR'

C74-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1043 

HIGH PRESSURE SIGNAL
FAILIURE TO DIV I

C74-ATWSD1ATMD4
Sht. 151

FAILURE OF DIV IV
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV I

LOGIC

C63-C74-D1ATWSD4PR
1.00E-03

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD4

Sht. 183
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4.5-1044 

LOCAS

C74-INIT-LOCA
Sht. 150
Sht. 169
Sht. 163

... see x-ref

C74-INIT-LOC_66

Sht. 155

LARGE STEAM LOCA (NO
FW LINE BREAK)

%LL-S

2 3.39E-04

MEDIUM LIQUID LOCA
(NO RWCU BREAK)

%ML-L

2 7.55E-05

SMALL LIQUID LOCA (NO
RWCU BREAK)

%SL-L

2 1.43E-04

SMALL STEAM LOCA (NO
RWCU BREAK)

%SL-S

2 6.33E-04

IORV

%T-IORV

2 2.83E-02

MEDIUM LIQUID LOCA IN
RWCU

%ML-L-RWCU

2 6.51E-06

SMALL LIQUID LOCA IN
RWCU

%SL-L-RWCU

2 2.14E-04

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

2 5.55E-06

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

2 5.55E-06

  
Figure 4.5-3d.  Sheet 154  Diverse Protection System 
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4.5-1045 

C74-INIT-LOC_66
Sht. 154

BREAK OUTSIDE
CONTAINMENT

INITIATING EVENTS

C74-INIT-BOC

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS

2 1.00E-02

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC

2 1.53E-05

FEEDWATER LINE A
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWA

2 1.70E-03

FEEDWATER LINE B
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWB

2 1.70E-03

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

2 3.40E-03

VESSEL RUPTURE OR
ISLOCA INITIATING

EVENTS

C74-INIT-OTHER

REACTOR VESSEL
RUPTURE

%RVR

2 1.00E-10

ISLOCA

%ISLOCA

2 6.42E-08

  
Figure 4.5-3d.  Sheet 155  Diverse Protection System 
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4.5-1046 

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML1
Sht. 150

FAILURE OF DIV I LOW
RPV LEVEL ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD1LL
1.00E-03

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML1

Sht. 157

  
Figure 4.5-3d.  Sheet 156  Diverse Protection System 
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4.5-1047 

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML1
Sht. 169
Sht. 185
Sht. 163

... see x-ref

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G1

Sht. 170

  
Figure 4.5-3d.  Sheet 157  Diverse Protection System 
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4.5-1048 

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML2
Sht. 150

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD2LL
1.00E-03

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML2

Sht. 159

  
Figure 4.5-3d.  Sheet 158  Diverse Protection System 
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4.5-1049 

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML2
Sht. 169
Sht. 185
Sht. 163

... see x-ref

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G2

Sht. 171
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4.5-1050 

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML3
Sht. 150

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV I LOGIC (L2)

C63-C74-D1ATWSD3LL
1.00E-03

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML3

Sht. 172
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4.5-1051 

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC DIV I

C74-ATWSD1ATML4
Sht. 150

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV I

LOGIC (L2)

C63-C74-D1ATWSD4LL
1.00E-03

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML4

Sht. 174
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4.5-1052 

ATWS DIV II LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD2
Sht. 148

ATWS DIV II LOGIC
PROCESSOR FAILURE

C74-LOGICATD2

Sht. 75

DIV II 120 VAC CB UPS

R13-21-CB-ST

3 1.00E-03

ATWS DIV II LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-ATWSDIV2

FAILURE OF HIGH RPV
PRESSURE  OR LOW

LEVEL SIGNAL TO ATWS
DIV II LOGIC
PROCESSOR

C74-ATWSD2HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV II LOGIC
PROCESSOR

C74-ATWSD2HPR

Sht. 67

ATWS/SLC  DIV II LOW
LEVEL SIGNAL

C74-ATWSD2LL

Sht. 163

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV II LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD2TLU

Sht. 66
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4.5-1053 

ATWS/SLC  DIV II LOW
LEVEL SIGNAL

C74-ATWSD2LL
Sht. 162

LOCAS

C74-INIT-LOCA

Sht. 154

FAILURE 3 OF 4 LOW
RPV SIGNAL TO ATWS

DIV II LOGIC

C74-ATWSD2ATMSLL

3

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML1

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD1LL
1.00E-03

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML1

Sht. 157

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML2

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD2LL
1.00E-03

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML2

Sht. 159

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML3

Sht. 164

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML4

Sht. 165
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4.5-1054 

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML3
Sht. 163

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV II LOGIC (L2)

C63-C74-D2ATWSD3LL
1.00E-03

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML3

Sht. 172
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4.5-1055 

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV II

C74-ATWSD2ATML4
Sht. 163

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

II LOGIC (L2)

C63-C74-D2ATWSD4LL
1.00E-03

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML4

Sht. 174
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4.5-1056 

ATWS DIV III LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD3
Sht. 148

ATWS DIV III LOGIC
PROCESSOR FAILURE

C74-LOGICATD3

Sht. 79

DIV III 120 VAC CB
UPS

R13-31-CB-ST

3 1.00E-03

ATWS DIV III LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-ATWSDIV3

FAILURE OF HIGH RPV
PRESSURE  OR LOW

LEVEL SIGNAL TO ATWS
DIV III LOGIC
PROCESSO

C74-ATWSD3HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV III LOGIC
PROCESSOR

C74-ATWSD3HPR

Sht. 78

ATWS/SLC  DIV III LOW
LEVEL SIGNAL

C74-ATWSD3LL

Sht. 169

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV III LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD3TLU
Sht. 77

NMS DIV III SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV III TLU

C71-D3SRND3TLU

Sht. 176

NMS DIV 3 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 3 -- including co

C71-SLU-FC-S-G3

Sht. 178
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4.5-1057 

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV III LOGIC

C74-ATWSD3ATMSPR

3
Sht. 78

HIGH PRESSURE SIGNAL
FAILIURE TO DIV III

C74-ATWSD3ATMD1

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV III LOGIC

C63-C74-D3ATWSD1PR
1.00E-03

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD1

Sht. 151

HIGH PRESSURE SIGNAL
FAILIURE TO DIV III

C74-ATWSD3ATMD2

FAILURE OF DIV II
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD2PR
1.00E-03

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD2

Sht. 180

HIGH PRESSURE SIGNAL
FAILIURE TO DIV III

C74-ATWSD3ATMD3

FAILURE OF DIV III
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD3PR
1.00E-03

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD3

Sht. 69

HIGH PRESSURE SIGNAL
FAILIURE TO DIV III

C74-ATWSD3ATMD4

Sht. 168
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4.5-1058 

HIGH PRESSURE SIGNAL
FAILIURE TO DIV III

C74-ATWSD3ATMD4
Sht. 167

FAILURE OF DIV IV
HIGH RPV PRESSURE
SIGNAL TO ATWS DIV

III LOGIC

C63-C74-D3ATWSD4PR
1.00E-03

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD4

Sht. 183

  
Figure 4.5-3d.  Sheet 168  Diverse Protection System 
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4.5-1059 

ATWS/SLC  DIV III LOW
LEVEL SIGNAL

C74-ATWSD3LL
Sht. 166

LOCAS

C74-INIT-LOCA

Sht. 154

FAILURE 3 OF 4 LOW
RPV SIGNAL TO ATWS

DIV III LOGIC

C74-ATWSD3ATMSLL

3

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML1

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD1LL
1.00E-03

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML1

Sht. 157

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML2

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD2LL
1.00E-03

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML2

Sht. 159

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML3

Sht. 172

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML4

Sht. 174
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4.5-1060 

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G1
Sht. 157

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

C74-ATM-FC-LDIV1
1.00E-04

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2

C74-ATM-FC-L2_1_2

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_1_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-L2'

C74-ATM-FC-L2_ALL

4 5.00E-06
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4.5-1061 

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G2
Sht. 159

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

C74-ATM-FC-LDIV2
1.00E-04

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2

C74-ATM-FC-L2_1_2

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_2_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_2_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-L2'

C74-ATM-FC-L2_ALL

4 5.00E-06
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4.5-1062 

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML3
Sht. 169

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV III LOGIC (L2)

C63-C74-D3ATWSD3LL
1.00E-03

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML3
Sht. 186
Sht. 164
Sht. 160

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G3

Sht. 173
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4.5-1063 

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G3
Sht. 172

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

C74-ATM-FC-LDIV3
1.00E-04

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_1_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_2_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_3_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3

C74-ATM-FC-L2_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_3_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-L2'

C74-ATM-FC-L2_ALL

4 5.00E-06
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4.5-1064 

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV III

C74-ATWSD3ATML4
Sht. 169

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

III LOGIC (L2)

C63-C74-D3ATWSD4LL
1.00E-03

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML4
Sht. 187
Sht. 165
Sht. 161

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G4

Sht. 175
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DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE --

including common
cause

C74-ATM-FC-L2-G4
Sht. 174

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

C74-ATM-FC-LDIV4
1.00E-04

CCF of two
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_4

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_2_4

2 1.85E-06

CCF of two
components:

C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_3_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV1 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_1_3_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-LDIV2 &
C74-ATM-FC-LDIV3 &
C74-ATM-FC-LDIV4

C74-ATM-FC-L2_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-L2'

C74-ATM-FC-L2_ALL

4 5.00E-06
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4.5-1066 

NMS DIV III SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV III TLU

C71-D3SRND3TLU
Sht. 166

DIV III SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-D3SRNM

DIV III SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G3

Sht. 177

UNAVAILABLE FOR
TEST/MAINTENANCE

C71-BYP-TM-D3SRNM
3.00E-03
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4.5-1067 

DIV III SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G3
Sht. 176

DIV III SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D3SRNM
2.88E-05

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D3SRNM

C71-ACT-FC-S_1_3

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D3SRNM

C71-ACT-FC-S_2_3

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D3SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_3_4

2 5.33E-07

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D3SR
C71-ACT-FC-S_1_2_3

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_3_4

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_2_3_4

3 5.33E-08

CCF of all components
in group

'C71-ACT-FC-S'

C71-ACT-FC-S_ALL

4 1.44E-06
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4.5-1068 

NMS DIV 3 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 3 -- including co

C71-SLU-FC-S-G3
Sht. 166

NMS DIV 3 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 3

C71-SLU-FC-SRNDIV3
9.00E-04

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV3

C71-SLU-FC-S_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV3

C71-SLU-FC-S_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV3 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-S'

C71-SLU-FC-S_ALL

4 4.50E-05
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4.5-1069 

ATWS DIV IV LOGIC
PROCESSOR FAILS TO
SEND SIGNAL TO SLC

C74-ATWSSSLCD4
Sht. 148

ATWS DIV IV LOGIC
PROCESSOR FAILURE

C74-LOGICATD4

Sht. 83

DIV IV 120 VAC CB UPS

R13-41-CB-ST

3 1.00E-03

ATWS DIV IV LOGIC
PROCESSOR FAILS TO
GENERATE SIGNALS

C74-ATWSDIV4

FAILURE OF HIGH RPV
PRESSURE  OR LOW

LEVEL SIGNAL TO ATWS
DIV IV LOGIC PROCESSO

C74-ATWSD4HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

ATWS DIV IV LOGIC
PROCESSOR

C74-ATWSD4HPR

Sht. 82

ATWS/SLC  DIV III LOW
LEVEL SIGNAL

C74-ATWSD4LL

Sht. 185

SRNM TLU FAIL TO
GENERATE SIGNAL FOR

ATWS DIV IV LOGIC
PROCESSOR (SSLC)

C71-NMSSRNMD4TLU
Sht. 81

NMS DIV IV SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV IV TLU

C71-D4SRND4TLU

Sht. 188

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 4 -- including co

C71-SLU-FC-S-G4

Sht. 190
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4.5-1070 

FAILURE 3 OF 4 HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV IV LOGIC

C74-ATWSD4ATMSPR

3
Sht. 82

HIGH PRESSURE SIGNAL
FAILIURE TO DIV IV

C74-ATWSD4ATMD1

FAILURE OF DIV I HIGH
RPV PRESSURE SIGNAL
TO ATWS DIV IV LOGIC

C63-C74-D4ATWSD1PR
1.00E-03

DIV I HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD1

Sht. 151

HIGH PRESSURE SIGNAL
FAILIURE TO DIV IV

C74-ATWSD4ATMD2

FAILURE OF DIV II
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD2PR
1.00E-03

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD2
Sht. 167
Sht. 68
Sht. 151

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G2

Sht. 181

HIGH PRESSURE SIGNAL
FAILIURE TO DIV IV

C74-ATWSD4ATMD3

FAILURE OF DIV III
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD3PR
1.00E-03

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD3

Sht. 69

HIGH PRESSURE SIGNAL
FAILIURE TO DIV IV

C74-ATWSD4ATMD4

Sht. 183
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4.5-1071 

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G2
Sht. 180

DIV II HIGH RPV
PRESSURE ANALOG TRIP

MODULE

C74-ATM-FC-PDIV2
1.00E-04

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2

C74-ATM-FC-PR_1_2

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_2_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_2_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-PR'

C74-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1072 

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G3
Sht. 69

DIV III HIGH RPV
PRESSURE ANALOG TRIP

MODULE

C74-ATM-FC-PDIV3
1.00E-04

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_1_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_2_3

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_3_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3

C74-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-PR'

C74-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1073 

HIGH PRESSURE SIGNAL
FAILIURE TO DIV IV

C74-ATWSD4ATMD4
Sht. 180

FAILURE OF DIV IV
HIGH RPV PRESSURE

SIGNAL TO ATWS DIV IV
LOGIC

C63-C74-D4ATWSD4PR
1.00E-03

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE FAILURE

C74-ATWSDXATMD4
Sht. 168
Sht. 70

Sht. 153

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G4

Sht. 184
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4.5-1074 

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE -- including
common cause

C74-ATM-FC-PR-G4
Sht. 183

DIV IV HIGH RPV
PRESSURE ANALOG TRIP

MODULE

C74-ATM-FC-PDIV4
1.00E-04

CCF of two
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_4

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_2_4

2 1.85E-06

CCF of two
components:

C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_3_4

2 1.85E-06

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV1 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of three
components:

C74-ATM-FC-PDIV2 &
C74-ATM-FC-PDIV3 &
C74-ATM-FC-PDIV4

C74-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C74-ATM-FC-PR'

C74-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1075 

ATWS/SLC  DIV III LOW
LEVEL SIGNAL

C74-ATWSD4LL
Sht. 179

LOCAS

C74-INIT-LOCA

Sht. 154

FAILURE 3 OF 4 LOW
RPV SIGNAL TO ATWS

DIV IV LOGIC

C74-ATWSD4ATMSLL

3

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML1

DIV I LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML1

Sht. 157

FAILURE OF DIV I LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD1LL
1.00E-03

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML2

DIV II LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML2

Sht. 159

FAILURE OF DIV II LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD2LL
1.00E-03

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML3

Sht. 186

DIV IVLOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML4

Sht. 187
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4.5-1076 

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML3
Sht. 185

DIV III LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML3

Sht. 172

FAILURE OF DIV III
LOW RPV LEVEL  ATWS

DIV IV LOGIC (L2)

C63-C74-D4ATWSD3LL
1.00E-03
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4.5-1077 

DIV IVLOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  DIV IV

C74-ATWSD4ATML4
Sht. 185

DIV IV LOW RPV LEVEL
ANALOG TRIP MODULE

FAILS TO SIGNAL
ATWS/SLC  PROCESSOR

C74-ATWSDXATML4

Sht. 174

FAILURE OF DIV IV LOW
RPV LEVEL  ATWS DIV

IV LOGIC (L2)

C63-C74-D4ATWSD4LL
1.00E-03

  
Figure 4.5-3d.  Sheet 187  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1078 

NMS DIV IV SRNM DTM
FAILS TO PROVIDE

SIGNAL TO DIV IV TLU

C71-D4SRND4TLU
Sht. 179

DIV IV SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-D4SRNM

DIV IV SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G4

Sht. 189

UNAVAILABLE FOR
TEST/MAINTENANCE

C71-BYP-TM-D4SRNM
3.00E-03
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4.5-1079 

DIV IV SRNM FAILS TO
GENERATE TRIP SIGNAL

-- including common
cause

C71-ACT-FC-S-G4
Sht. 188

DIV IV SRNM FAILS TO
GENERATE TRIP SIGNAL

C71-ACT-FC-D4SRNM
2.88E-05

CCF of two
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_1_4

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_2_4

2 5.33E-07

CCF of two
components:

C71-ACT-FC-D3SRNM &
C71-ACT-FC-D4SRNM

C71-ACT-FC-S_3_4

2 5.33E-07

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D2SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_2_4

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D1SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_1_3_4

3 5.33E-08

CCF of three
components:

C71-ACT-FC-D2SRNM &
C71-ACT-FC-D3SRNM &

C71-ACT-FC-D4SR
C71-ACT-FC-S_2_3_4

3 5.33E-08

CCF of all components
in group

'C71-ACT-FC-S'

C71-ACT-FC-S_ALL

4 1.44E-06
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4.5-1080 

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 4 -- including co

C71-SLU-FC-S-G4
Sht. 179

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF SRNMS TO
TLU 4

C71-SLU-FC-SRNDIV4
9.00E-04

CCF of two
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_1_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_2_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-SRNDIV3 &
C71-SLU-FC-SRNDIV4

C71-SLU-FC-S_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV2 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV1 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-SRNDIV2 &
C71-SLU-FC-SRNDIV3 &

C71-SLU-FC-SR
C71-SLU-FC-S_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-S'

C71-SLU-FC-S_ALL

4 4.50E-05
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4.5-1081 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO SLC F003A

C72-POWERF003A
Sht. 147

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1082 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F006D

C72-B32-F006D-OPEN-D

F006D FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F006D

F006D FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F006D
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F006D SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F006D

F006D SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F006D
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

2
Sht. 192
Sht. 220
Sht. 220

... see x-ref

FAILURE OF ICS
ACTUATION DPS DIV I

C72-ICL2DPS1

Sht. 193

FAILURE OF ICS
ACTUATION DPS DIV II

C72-ICL2DPS2

Sht. 195

FAILURE OF ICS
ACTUATION DPS DIV III

C72-ICL2DPS3

Sht. 217

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006D

C72-POWERF006D

Sht. 219

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1083 

FAILURE OF ICS
ACTUATION DPS DIV I

C72-ICL2DPS1
Sht. 192

DIV I DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 2 SIGNAL

C72-ICL2DPSD1LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLL

Sht. 194

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1084 

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLL

3
Sht. 300
Sht. 193

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLA

Sht. 309

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLB

Sht. 310

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLC

Sht. 311

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLD

Sht. 312

  
Figure 4.5-3d.  Sheet 194  Diverse Protection System 
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4.5-1085 

FAILURE OF ICS
ACTUATION DPS DIV II

C72-ICL2DPS2
Sht. 192

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

DIV II DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 2 SIGNAL

C72-ICL2DPSD2LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLL

Sht. 196

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

  
Figure 4.5-3d.  Sheet 195  Diverse Protection System 
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4.5-1086 

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLL

3
Sht. 195
Sht. 313

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLA

Sht. 197

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLB

Sht. 202

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLC

Sht. 207

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-ARIDPSD2ATMLLD

Sht. 212

  
Figure 4.5-3d.  Sheet 196  Diverse Protection System 
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4.5-1087 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLA
Sht. 196

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLA
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLA
Sht. 322
Sht. 309

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL A (L2)

-- including common
ca

C72-ATM-FC-L1-G5

Sht. 198

  
Figure 4.5-3d.  Sheet 197  Diverse Protection System 
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4.5-1088 

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL A (L2)

-- including common
ca

C72-ATM-FC-L1-G5
Sht. 197

C72-ATM-FC-L_80

Sht. 199

C72-ATM-FC-L_79

Sht. 200

C72-ATM-FC-L_78

Sht. 201

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL A (L2)

C72-ATM-FC-DPSLLA
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_1_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_2_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_3_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_4_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_5_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_5_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 198  Diverse Protection System 
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4.5-1089 

C72-ATM-FC-L_80
Sht. 198

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_5_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_5

3 2.65E-08

  
Figure 4.5-3d.  Sheet 199  Diverse Protection System 
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4.5-1090 

C72-ATM-FC-L_79
Sht. 198

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_5

3 2.65E-08

  
Figure 4.5-3d.  Sheet 200  Diverse Protection System 
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4.5-1091 

C72-ATM-FC-L_78
Sht. 198

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06

  
Figure 4.5-3d.  Sheet 201  Diverse Protection System 
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4.5-1092 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLB
Sht. 196

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLB
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLB
Sht. 323
Sht. 310

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL B (L2)

-- including common
ca

C72-ATM-FC-L1-G6

Sht. 203

  
Figure 4.5-3d.  Sheet 202  Diverse Protection System 
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4.5-1093 

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL B (L2)

-- including common
ca

C72-ATM-FC-L1-G6
Sht. 202

C72-ATM-FC-L_83

Sht. 204

C72-ATM-FC-L_82

Sht. 205

C72-ATM-FC-L_81

Sht. 206

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL B (L2)

C72-ATM-FC-DPSLLB
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_1_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_2_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_3_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_4_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_5_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_6_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 203  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1094 

C72-ATM-FC-L_83
Sht. 203

CCF of two
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_6_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_6

3 2.65E-08

  
Figure 4.5-3d.  Sheet 204  Diverse Protection System 
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4.5-1095 

C72-ATM-FC-L_82
Sht. 203

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_6

3 2.65E-08

  
Figure 4.5-3d.  Sheet 205  Diverse Protection System 
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4.5-1096 

C72-ATM-FC-L_81
Sht. 203

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_6_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06

  
Figure 4.5-3d.  Sheet 206  Diverse Protection System 
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4.5-1097 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLLC
Sht. 196

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLC
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLC
Sht. 324
Sht. 311

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL C (L2)

-- including common
ca

C72-ATM-FC-L1-G7

Sht. 208

  
Figure 4.5-3d.  Sheet 207  Diverse Protection System 
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4.5-1098 

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL C (L2)

-- including common
ca

C72-ATM-FC-L1-G7
Sht. 207

C72-ATM-FC-L_86

Sht. 209

C72-ATM-FC-L_85

Sht. 210

C72-ATM-FC-L_84

Sht. 211

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL C (L2)

C72-ATM-FC-DPSLLC
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_1_7

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_2_7

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_3_7

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_4_7

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_5_7

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_6_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 208  Diverse Protection System 
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4.5-1099 

C72-ATM-FC-L_86
Sht. 208

CCF of two
components:

C72-ATM-FC-DPSLLC &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_7_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_7

3 2.65E-08

  
Figure 4.5-3d.  Sheet 209  Diverse Protection System 
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4.5-1100 

C72-ATM-FC-L_85
Sht. 208

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_7

3 2.65E-08

  
Figure 4.5-3d.  Sheet 210  Diverse Protection System 
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4.5-1101 

C72-ATM-FC-L_84
Sht. 208

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_6_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06
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4.5-1102 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-ARIDPSD2ATMLLD
Sht. 196

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2LLD
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLD
Sht. 325
Sht. 312

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL D (L2)

-- including common
ca

C72-ATM-FC-L1-G8

Sht. 213

  
Figure 4.5-3d.  Sheet 212  Diverse Protection System 
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4.5-1103 

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL D (L2)

-- including common
ca

C72-ATM-FC-L1-G8
Sht. 212

C72-ATM-FC-L_89

Sht. 214

C72-ATM-FC-L_88

Sht. 215

C72-ATM-FC-L_87

Sht. 216

FAILURE OF ANALOG
TRIP MODULE SIGNAL
FOR LOW LEVEL D (L2)

C72-ATM-FC-DPSLLD
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_1_8

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_2_8

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_3_8

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_4_8

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_5_8

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_6_8

2 7.94E-07

  
Figure 4.5-3d.  Sheet 213  Diverse Protection System 
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4.5-1104 

C72-ATM-FC-L_89
Sht. 213

CCF of two
components:

C72-ATM-FC-DPSLLC &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_7_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_8

3 2.65E-08

  
Figure 4.5-3d.  Sheet 214  Diverse Protection System 
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4.5-1105 

C72-ATM-FC-L_88
Sht. 213

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_8

3 2.65E-08

  
Figure 4.5-3d.  Sheet 215  Diverse Protection System 
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4.5-1106 

C72-ATM-FC-L_87
Sht. 213

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_5_7_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSLLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DPSL
C72-ATM-FC-L1_6_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06
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4.5-1107 

FAILURE OF ICS
ACTUATION DPS DIV III

C72-ICL2DPS3
Sht. 192

DIV III DPS
CONTROLLER FAILURE TO

RECEIVE LEVEL 2
SIGNAL

C72-ICL2DPSD3LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLL

Sht. 218

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3
Sht. 11
Sht. 15
Sht. 19

... see x-ref

LOGIC UNIT  FAILS TO
FUNCTION -- including

common cause

C72-LOG-FC-D-G3

LOGIC UNIT  FAILS TO
FUNCTION

C72-LOG-FC-D3DPS
1.20E-04

CCF of two
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_1_3

2 3.33E-06

CCF of two
components:

C72-LOG-FC-D2DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_2_3

2 3.33E-06

CCF of three
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D2DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_1_2_3

3 6.67E-06

COMMON CAUSE FAILURE
OF DPS PROCESSORS

C72-CCFSOFTWARE

3 1.00E-04

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

  
Figure 4.5-3d.  Sheet 217  Diverse Protection System 
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4.5-1108 

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLL

3
Sht. 319
Sht. 217

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLA

Sht. 322

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLB

Sht. 323

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLC

Sht. 324

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLD

Sht. 325

  
Figure 4.5-3d.  Sheet 218  Diverse Protection System 
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4.5-1109 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006D

C72-POWERF006D
Sht. 192

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 219  Diverse Protection System 
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4.5-1110 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F006C

C72-B32-F006C-OPEN-D

F006C FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F006C

F006C FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F006C
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F006C SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F006C

F006C SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F006C
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006C

C72-POWERF006C

Sht. 221

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 220  Diverse Protection System 
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4.5-1111 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006C

C72-POWERF006C
Sht. 220

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 221  Diverse Protection System 
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4.5-1112 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F006B

C72-B32-F006B-OPEN-D

F006B FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F006B

F006B FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F006B
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F006B SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F006B

F006B SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F006B
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006B

C72-POWERF006B

Sht. 223

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 222  Diverse Protection System 
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4.5-1113 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006B

C72-POWERF006B
Sht. 222

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 223  Diverse Protection System 
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4.5-1114 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F006A

C72-B32-F006A-OPEN-D

F006A FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F006A

F006A FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F006A
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F006A SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F006A

F006A SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F006A
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006A

C72-POWERF006A

Sht. 225

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 224  Diverse Protection System 
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4.5-1115 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F006A

C72-POWERF006A
Sht. 224

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 225  Diverse Protection System 
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4.5-1116 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F005B

C72-B32-F005B-OPEN-D

F005B FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F005B

F005B FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F005B
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F005B SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F005B

F005B SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F005B
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005B

C72-POWERF005B

Sht. 227

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 226  Diverse Protection System 
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4.5-1117 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005B

C72-POWERF005B
Sht. 226

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 227  Diverse Protection System 
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4.5-1118 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F005D

C72-B32-F005D-OPEN-D

F005D FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F005D

F005D FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F005D
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F005D SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F005D

F005D SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F005D
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005D

C72-POWERF005D

Sht. 229

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 228  Diverse Protection System 
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4.5-1119 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005D

C72-POWERF005D
Sht. 228

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 229  Diverse Protection System 
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4.5-1120 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F005C

C72-B32-F005C-OPEN-D

F005C FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F005C

F005C FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F005C
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F005C SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F005C

F005C SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F005C
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005C

C72-POWERF005C

Sht. 231

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 230  Diverse Protection System 
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4.5-1121 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005C

C72-POWERF005C
Sht. 230

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 231  Diverse Protection System 
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4.5-1122 

FAILURE TO GENERATE
DPS SIGNAL FOR  ICS

VALVE F005A

C72-B32-F005A-OPEN-D

F005A FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F005A

F005A FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F005A
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

F005A SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F005A

F005A SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F005A
1.80E-04

DPS FAILS TO INITIATE
ICS ON LEVEL 2

C72-ICL2DPS

Sht. 192

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005A

C72-POWERF005A

Sht. 233

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 232  Diverse Protection System 
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4.5-1123 

LOSS OF NON
DIVISIONAL POWER

SUPPLIES TO ICS F005A

C72-POWERF005A
Sht. 232

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 233  Diverse Protection System 
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4.5-1124 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002H

C72-E50-F002H-DPS

F002H FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002H

F002H FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002H
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002H SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002H

F002H SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002H
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002H

C72-POWERF002H

Sht. 235

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 234  Diverse Protection System 
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4.5-1125 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002H

C72-POWERF002H
Sht. 234

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 235  Diverse Protection System 
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4.5-1126 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002G

C72-E50-F002G-DPS

F002G FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002G

F002G FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002G
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002G SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002G

F002G SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002G
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002G

C72-POWERF002G

Sht. 237

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 236  Diverse Protection System 
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4.5-1127 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002G

C72-POWERF002G
Sht. 236

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 237  Diverse Protection System 
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4.5-1128 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002F

C72-E50-F002F-DPS

F002F FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002F

F002F FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002F
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002F SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002F

F002F SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002F
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002F

C72-POWERF002F

Sht. 239

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 238  Diverse Protection System 
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4.5-1129 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002F

C72-POWERF002F
Sht. 238

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 239  Diverse Protection System 
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4.5-1130 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002E

C72-E50-F002E-DPS

F002E FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002E

F002E FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002E
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002E SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002E

F002E SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002E
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002E

C72-POWERF002E

Sht. 241

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 240  Diverse Protection System 
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4.5-1131 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002E

C72-POWERF002E
Sht. 240

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 241  Diverse Protection System 
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4.5-1132 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002D

C72-E50-F002D-DPS

F002D FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002D

F002D FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002D
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002D SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002D

F002D SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002D
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002D

C72-POWERF002D

Sht. 243

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 242  Diverse Protection System 
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4.5-1133 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002D

C72-POWERF002D
Sht. 242

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 243  Diverse Protection System 
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4.5-1134 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002C

C72-E50-F002C-DPS

F002C FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002C

F002C FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002C
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002C SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002C

F002C SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002C
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002C

C72-POWERF002C

Sht. 245

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 244  Diverse Protection System 
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4.5-1135 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002C

C72-POWERF002C
Sht. 244

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 245  Diverse Protection System 
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4.5-1136 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002B

C72-E50-F002B-DPS

F002B FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002B

F002B FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002B
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002B SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002B

F002B SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002B
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002B

C72-POWERF002B

Sht. 247

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06

  
Figure 4.5-3d.  Sheet 246  Diverse Protection System 
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4.5-1137 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002B

C72-POWERF002B
Sht. 246

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 247  Diverse Protection System 
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4.5-1138 

FAILURE TO GENERATE
DPS SIGNAL FOR  GDCS 

SQUIB VALVE F002A

C72-E50-F002A-DPS

F002A FIRST SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S1F002A

F002A FIRST SERIES
LOAD DRIVER FAILS

ACTUATE

C72-LDD-FC-S1F002A
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

Sht. 248

F002A SECOND SERIES
LOAD DRIVER FAILS TO

COMPLETE CKT

C72-S2F002A

F002A SECOND SERIES
LOAD DRIVER FAILS TO

ACTUATE

C72-LDD-FC-S2F002A
1.80E-04

DPS FAILS TO INITIATE
GDCS ON RPV LEVEL 1

C72-GDCSL1DPS

2
Sht. 234
Sht. 236
Sht. 236

... see x-ref

FAILURE OF GDCS
ACTUATION DPS DIV I

C72-GDCSL1DPS1

Sht. 249

FAILURE OF GDCS
ACTUATION DPS DIV II

C72-GDCSL1DPS2

Sht. 250

FAILURE OF GDCS
ACTUATION DPS DIV III

C72-GDLCSL1DPS3

Sht. 271

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002A

C72-POWERF002A

Sht. 276

COMMON CAUSE FAILURE
OF DPS LOAD DRIVERS

C72-LDD-CF-LOADS

39 1.86E-06
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4.5-1139 

FAILURE OF GDCS
ACTUATION DPS DIV I

C72-GDCSL1DPS1
Sht. 248

DIV I DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 1 SIGNAL

C72-GDCSL1D1LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV I CONTROLLER
(L1)

C72-L1D1LL

Sht. 132

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1

Sht. 300

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1140 

FAILURE OF GDCS
ACTUATION DPS DIV II

C72-GDCSL1DPS2
Sht. 248

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

DIV II DPS CONTROLLER
FAILURE TO RECEIVE

LEVEL 1 SIGNAL

C72-GDCSL1D2LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV II CONTROLLER
(L1)

C72-L1D2LL

3
Sht. 137

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLA

Sht. 251

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-L1D2ATMLLB

Sht. 256

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLC

Sht. 261

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLD

Sht. 266

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106

  
Figure 4.5-3d.  Sheet 250  Diverse Protection System 
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4.5-1141 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLA
Sht. 250

FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV II

C62-C72-L1D2LLA
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-L1DALLATMLLA
Sht. 272
Sht. 133

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL A
(N009) -- including

common
C72-ATM-FC-L1-G1

Sht. 252

  
Figure 4.5-3d.  Sheet 251  Diverse Protection System 
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4.5-1142 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL A
(N009) -- including

common
C72-ATM-FC-L1-G1

Sht. 251

C72-ATM-FC-L_68

Sht. 253

C72-ATM-FC-L_67

Sht. 254

C72-ATM-FC-L_66

Sht. 255

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL A
(N009)

C72-ATM-FC-DPSL1LLA
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB

C72-ATM-FC-L1_1_2

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC

C72-ATM-FC-L1_1_3

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_1_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_1_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_1_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_1_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 252  Diverse Protection System 
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C72-ATM-FC-L_68
Sht. 252

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_1_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_3

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_4

3 2.65E-08

  
Figure 4.5-3d.  Sheet 253  Diverse Protection System 
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4.5-1144 

C72-ATM-FC-L_67
Sht. 252

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_4

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_5

3 2.65E-08
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C72-ATM-FC-L_66
Sht. 252

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_1_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06

  
Figure 4.5-3d.  Sheet 255  Diverse Protection System 
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4.5-1146 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-L1D2ATMLLB
Sht. 250

FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV II

C62-C72-L1D2LLB
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B  TO

DPS CONTROLLER

C72-L1DALLATMLLB
Sht. 273
Sht. 134

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL B
(N009) -- including

common
C72-ATM-FC-L1-G2

Sht. 257

  
Figure 4.5-3d.  Sheet 256  Diverse Protection System 
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4.5-1147 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL B
(N009) -- including

common
C72-ATM-FC-L1-G2

Sht. 256

C72-ATM-FC-L_71

Sht. 258

C72-ATM-FC-L_70

Sht. 259

C72-ATM-FC-L_69

Sht. 260

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL B
(N009)

C72-ATM-FC-DPSL1LLB
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB

C72-ATM-FC-L1_1_2

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC

C72-ATM-FC-L1_2_3

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_2_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_2_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_2_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_2_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 257  Diverse Protection System 
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4.5-1148 

C72-ATM-FC-L_71
Sht. 257

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_2_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_3

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_4

3 2.65E-08

  
Figure 4.5-3d.  Sheet 258  Diverse Protection System 
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4.5-1149 

C72-ATM-FC-L_70
Sht. 257

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_4

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_5

3 2.65E-08

  
Figure 4.5-3d.  Sheet 259  Diverse Protection System 
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4.5-1150 

C72-ATM-FC-L_69
Sht. 257

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_2_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06

  
Figure 4.5-3d.  Sheet 260  Diverse Protection System 
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4.5-1151 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLC
Sht. 250

FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV II

C62-C72-L1D2LLC
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-L1DALLATMLLC
Sht. 274
Sht. 135

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL C
(N009) -- including

common
C72-ATM-FC-L1-G3

Sht. 262

  
Figure 4.5-3d.  Sheet 261  Diverse Protection System 
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4.5-1152 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL C
(N009) -- including

common
C72-ATM-FC-L1-G3

Sht. 261

C72-ATM-FC-L_74

Sht. 263

C72-ATM-FC-L_73

Sht. 264

C72-ATM-FC-L_72

Sht. 265

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL C
(N009)

C72-ATM-FC-DPSL1LLC
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC

C72-ATM-FC-L1_1_3

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC

C72-ATM-FC-L1_2_3

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_3_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_3_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_3_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_3_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 262  Diverse Protection System 
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4.5-1153 

C72-ATM-FC-L_74
Sht. 262

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_3_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_3

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_4

3 2.65E-08

  
Figure 4.5-3d.  Sheet 263  Diverse Protection System 
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4.5-1154 

C72-ATM-FC-L_73
Sht. 262

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_4

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_5

3 2.65E-08

  
Figure 4.5-3d.  Sheet 264  Diverse Protection System 
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4.5-1155 

C72-ATM-FC-L_72
Sht. 262

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_3_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06

  
Figure 4.5-3d.  Sheet 265  Diverse Protection System 
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4.5-1156 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV II CONTROLLER

C72-L1D2ATMLLD
Sht. 250

FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV II

C62-C72-L1D2LLD
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-L1DALLATMLLD
Sht. 275
Sht. 136

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL D
(N009) -- including

common
C72-ATM-FC-L1-G4

Sht. 267

  
Figure 4.5-3d.  Sheet 266  Diverse Protection System 
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4.5-1157 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL D
(N009) -- including

common
C72-ATM-FC-L1-G4

Sht. 266

C72-ATM-FC-L_77

Sht. 268

C72-ATM-FC-L_76

Sht. 269

C72-ATM-FC-L_75

Sht. 270

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR LOW LEVEL D
(N009)

C72-ATM-FC-DPSL1LLD
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_1_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_2_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD

C72-ATM-FC-L1_3_4

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA

C72-ATM-FC-L1_4_5

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB

C72-ATM-FC-L1_4_6

2 7.94E-07

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLC

C72-ATM-FC-L1_4_7

2 7.94E-07

  
Figure 4.5-3d.  Sheet 267  Diverse Protection System 
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4.5-1158 

C72-ATM-FC-L_77
Sht. 267

CCF of two
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLD

C72-ATM-FC-L1_4_8

2 7.94E-07

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLB &

C72-ATM-FC-
C72-ATM-FC-L1_1_2_4

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_1_3_4

3 2.65E-08

  
Figure 4.5-3d.  Sheet 268  Diverse Protection System 
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4.5-1159 

C72-ATM-FC-L_76
Sht. 267

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLA &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_1_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLC &

C72-ATM-FC-
C72-ATM-FC-L1_2_3_4

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_5

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLB &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_2_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_5

3 2.65E-08

  
Figure 4.5-3d.  Sheet 269  Diverse Protection System 
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4.5-1160 

C72-ATM-FC-L_75
Sht. 267

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLC &
C72-ATM-FC-DPSL1LLD &

C72-ATM-FC-
C72-ATM-FC-L1_3_4_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_6

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLA &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_5_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_7

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLB &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_6_8

3 2.65E-08

CCF of three
components:

C72-ATM-FC-DPSL1LLD &
C72-ATM-FC-DPSLLC &

C72-ATM-FC-DP
C72-ATM-FC-L1_4_7_8

3 2.65E-08

CCF of all components
in group

'C72-ATM-FC-L1'

C72-ATM-FC-L1_ALL

8 5.00E-06
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4.5-1161 

FAILURE OF GDCS
ACTUATION DPS DIV III

C72-GDLCSL1DPS3
Sht. 248

DIV III DPS
CONTROLLER FAILURE TO

RECEIVE LEVEL 1
SIGNAL

C72-GDCSL1D3LL

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV III
CONTROLLER (L1)

C72-L1D3LL

3
Sht. 138

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS DIV III
CONTROLLER

C72-L1D3ATMLLA

Sht. 272

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS DIV III
CONTROLLER

C72-L1D3ATMLLB

Sht. 273

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-L1D3ATMLLC

Sht. 274

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-L1D3ATMLLD

Sht. 275

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1162 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS DIV III
CONTROLLER

C72-L1D3ATMLLA
Sht. 271

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-L1DALLATMLLA

Sht. 251

FAILURE OF RPV LOW
LEVEL L1 CHANNEL A
SIGNAL TO DPS DIV III

C62-C72-L1D3LLA
1.00E-03
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4.5-1163 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS DIV III
CONTROLLER

C72-L1D3ATMLLB
Sht. 271

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B  TO

DPS CONTROLLER

C72-L1DALLATMLLB

Sht. 256

FAILURE OF RPV LOW
LEVEL L1 CHANNEL B
SIGNAL TO DPS DIV III

C62-C72-L1D3LLB
1.00E-03
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4.5-1164 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-L1D3ATMLLC
Sht. 271

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-L1DALLATMLLC

Sht. 261

FAILURE OF RPV LOW
LEVEL L1 CHANNEL C
SIGNAL TO DPS DIV III

C62-C72-L1D3LLC
1.00E-03
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4.5-1165 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-L1D3ATMLLD
Sht. 271

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-L1DALLATMLLD

Sht. 266

FAILURE OF RPV LOW
LEVEL L1 CHANNEL D
SIGNAL TO DPS DIV III

C62-C72-L1D3LLD
1.00E-03
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4.5-1166 

LOSS OF NON
DIVISIONAL POWER
SUPPLIES TO GDCS

F002A

C72-POWERF002A
Sht. 248

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1167 

FAILURE OF ADS
INHIBIT SIGNAL

XI-TOPINH

INHIBIT SIGNAL
GENERATION FAILS

C74-ADSAPRM

3

DIV I ADS INHIBIT
SIGNAL FAILS

C74-ADSINHD1

FAILURE OF DIV I
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD1

Sht. 278

DIV I 120 VAC CB UPS

R13-11-CB-ST

3 1.00E-03

DIV II ADS INHIBIT
SIGNAL FAILS

C74-ADSINHD2

FAILURE OF DIV II
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD2

Sht. 281

DIV II 120 VAC CB UPS

R13-21-CB-ST

3 1.00E-03

DIV III ADS INHIBIT
SIGNAL FAILS

C74-ADSINHD3

FAILURE OF DIV III
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD3

Sht. 283

DIV III 120 VAC CB
UPS

R13-31-CB-ST

3 1.00E-03

DIV IV ADS INHIBIT
SIGNAL FAILS

C74-ADSINHD4

Sht. 285
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4.5-1168 

FAILURE OF DIV I
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD1
Sht. 277

APRM DIV I TLU FAILS
TO GENERATE ADS
INHIBIT SIGNAL (FIG

7.2-5)

C71-INHAPRMD1

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

2 1.00E-03

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1

C71-XNMSDIV1

Sht. 279

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
I TLU

C71-DTMPRD1TLU
1.00E-03
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4.5-1169 

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1

C71-XNMSDIV1
Sht. 278
Sht. 294

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1 -- including co

C71-SLU-FC-N-G1

Sht. 280
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4.5-1170 

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1 -- including co

C71-SLU-FC-N-G1
Sht. 279

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1

C71-SLU-FC-NMSDIV1
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2

C71-SLU-FC-N_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_1_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-1171 

FAILURE OF DIV II
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD2
Sht. 277

APRM DIV II TLU FAILS
TO GENERATE ADS
INHIBIT SIGNAL (FIG

7.2-5)

C71-INHAPRMD2

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

2 1.00E-03

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2

C71-XNMSDIV2

Sht. 282

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
II TLU

C71-DTMPRD2TLU
1.00E-03
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4.5-1172 

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2

C71-XNMSDIV2
Sht. 294
Sht. 281

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2 -- including co

C71-SLU-FC-N-G2

Sht. 295
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4.5-1173 

FAILURE OF DIV III
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD3
Sht. 277

APRM DIV III TLU
FAILS TO GENERATE ADS

INHIBIT SIGNAL (FIG
7.2-5)

C71-INHAPRMD3

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

2 1.00E-03

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3

C71-XNMSDIV3

Sht. 284

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
III TLU

C71-DTMPRD3TLU
1.00E-03

  
Figure 4.5-3d.  Sheet 283  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1174 

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3

C71-XNMSDIV3
Sht. 294
Sht. 283

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3 -- includi

C71-SLU-FC-N-G3

Sht. 296
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4.5-1175 

DIV IV ADS INHIBIT
SIGNAL FAILS

C74-ADSINHD4
Sht. 277

FAILURE OF DIV IV
COINCIDENT HP AND

APRM SIGNAL

C71-INHSIGD4

APRM DIV IV TLU FAILS
TO GENERATE ADS
INHIBIT SIGNAL (FIG

7.2-5)

C71-INHAPRMD4

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

2 1.00E-03

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4

C71-XNMSDIV4

Sht. 286

FAIL TO SEND SIGNAL
FROM OTHER DTM

DIVISIONS  TO RPS DIV
IV TLU

C71-DTMPRD4TLU
1.00E-03

DIV IV 120 VAC CB UPS

R13-41-CB-ST

3 1.00E-03

  
Figure 4.5-3d.  Sheet 285  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1176 

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4

C71-XNMSDIV4
Sht. 297
Sht. 285

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4 -- including c

C71-SLU-FC-N-G4

Sht. 298
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4.5-1177 

FAILURE OF FMCRD
SCRAM FOLLOW UP

FUNCTION

C12-C71-FMCRD

FAILURE OF FMCRD
GROUP RODS TO PERFORM

SCRAM FOLLOW UP

C12-EGROUPS

2

FAILURE OF FMCRD
GROUP 1 RODS TO

INSERT

C12-EGROUP1

LOSS OF POWER TO
FMCRD ELECTRICAL

GROUP 1

R12-FMCRD1
1.00E-03

INVERTER CONTROLLER
FAILS TO GENERATE

SIGNAL FOR GROUP 1
FMCRD MOTORS

C12-EGROUP1INV

Sht. 288

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

START

C12-MOT-FS-CFFMCRD

3 1.00E-06

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

RUN

C12-MOT-FR-CFFMCRD

3 1.00E-06

FAILURE OF FMCRD
GROUP 2 RODS TO

INSERT

C12-EGROUP2

Sht. 290

FAILURE OF FMCRD
GROUP 3 RODS TO

INSERT

C12-EGROUP3

Sht. 291
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4.5-1178 

INVERTER CONTROLLER
FAILS TO GENERATE

SIGNAL FOR GROUP 1
FMCRD MOTORS

C12-EGROUP1INV
Sht. 287

FAILURE TO SIGNAL
FMCRD TO INSERT RODS

C12-SIGFMCRD

Sht. 291

FMCRD ELECTRICAL
GROUP 1 X205 INVERTER

 FAILS DURING
OPERATION --
including comm

C12-INV-FC-X-G1

Sht. 289
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4.5-1179 

FMCRD ELECTRICAL
GROUP 1 X205 INVERTER

 FAILS DURING
OPERATION --
including comm

C12-INV-FC-X-G1
Sht. 288

FMCRD ELECTRICAL
GROUP 1 X205 INVERTER

 FAILS DURING
OPERATION

C12-INV-FC-G1X205
3.60E-03

CCF of two
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G2X205

C12-INV-FC-X_1_2

2 1.00E-04

CCF of two
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G3X205

C12-INV-FC-X_1_3

2 1.00E-04

CCF of three
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G2X205 &

C12-INV-FC-G3X2
C12-INV-FC-X_1_2_3

3 2.00E-04
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4.5-1180 

FAILURE OF FMCRD
GROUP 2 RODS TO

INSERT

C12-EGROUP2
Sht. 287

LOSS OF POWER TO
FMCRD ELECTRICAL

GROUP 1

R12-FMCRD2
1.00E-03

INVERTER CONTROLLER
FAILS TO GENERATE

SIGNAL FOR GROUP 2
FMCRD MOTORS

C12-EGROUP2INV

FAILURE TO SIGNAL
FMCRD TO INSERT RODS

C12-SIGFMCRD

Sht. 291

FMCRD ELECTRICAL
GROUP 2 X205 INVERTER

 FAILS DURING
OPERATION --
including comm

C12-INV-FC-X-G2

FMCRD ELECTRICAL
GROUP 2 X205 INVERTER

 FAILS DURING
OPERATION

C12-INV-FC-G2X205
3.60E-03

CCF of two
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G2X205

C12-INV-FC-X_1_2

2 1.00E-04

CCF of two
components:

C12-INV-FC-G2X205 &
C12-INV-FC-G3X205

C12-INV-FC-X_2_3

2 1.00E-04

CCF of three
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G2X205 &

C12-INV-FC-G3X2
C12-INV-FC-X_1_2_3

3 2.00E-04

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

START

C12-MOT-FS-CFFMCRD

3 1.00E-06

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

RUN

C12-MOT-FR-CFFMCRD

3 1.00E-06
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4.5-1181 

FAILURE OF FMCRD
GROUP 3 RODS TO

INSERT

C12-EGROUP3
Sht. 287

LOSS OF POWER TO
FMCRD ELECTRICAL

GROUP 1

R12-FMCRD3
1.00E-03

INVERTER CONTROLLER
FAILS TO GENERATE

SIGNAL FOR GROUP 3
FMCRD MOTORS

C12-EGROUP3INV

FAILURE TO SIGNAL
FMCRD TO INSERT RODS

C12-SIGFMCRD
Sht. 290
Sht. 288

RC&IC CHANNEL A
EMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDCHNLA

RC&IC CHANNEL
aEMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDSIGCHNLA

Sht. 292

LOGIC UNIT  FAILS TO
FUNCTION

C11-LOG-FC-CHNLA
1.20E-04

FMCRD CONFIRMATORY
LOGIC FAILURE

C72-FMCRDCONFIRM

FMCRD CONFIRMATORY
LOGIC RPS SIGNAL

FAILURE

C71-FMCRDRPS

Sht. 294

FMCRD CONFIRMATORY
LOGIC ARI SIGNAL

FAILURE

C72-FMCRDARISIG

Sht. 299

RC&IC CHANNEL B
EMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDCHNLB

RC&IC CHANNEL B
EMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDSIGCHNLB

Sht. 326

LOGIC UNIT  FAILS TO
FUNCTION

C11-LOG-FC-CHNLB
1.20E-04

FMCRD ELECTRICAL
GROUP 3 X205 INVERTER

 FAILS DURING
OPERATION --
including comm

C12-INV-FC-X-G3

FMCRD ELECTRICAL
GROUP 3 X205 INVERTER

 FAILS DURING
OPERATION

C12-INV-FC-G3X205
3.60E-03

CCF of two
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G3X205

C12-INV-FC-X_1_3

2 1.00E-04

CCF of two
components:

C12-INV-FC-G2X205 &
C12-INV-FC-G3X205

C12-INV-FC-X_2_3

2 1.00E-04

CCF of three
components:

C12-INV-FC-G1X205 &
C12-INV-FC-G2X205 &

C12-INV-FC-G3X2
C12-INV-FC-X_1_2_3

3 2.00E-04

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

START

C12-MOT-FS-CFFMCRD

3 1.00E-06

COMMON CAUSE FAILURE
OF FMCRD MOTORS  TO

RUN

C12-MOT-FR-CFFMCRD

3 1.00E-06
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4.5-1182 

RC&IC CHANNEL
aEMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDSIGCHNLA
Sht. 291

FAILURE OF 3 OF 4 RPS
SCRAM FOLLOW UP

SIGNALS

C72-FMCRDRPSSIG

Sht. 294

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

Sht. 293
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4.5-1183 

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

2
Sht. 299
Sht. 292
Sht. 326

... see x-ref

FAILURE OF DIV I DPS
CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS1

Sht. 300

FAILURE OF DIV II DPS
CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS2

Sht. 313

FAILURE OF DIV III
DPS CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS3

Sht. 319
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4.5-1184 

FMCRD CONFIRMATORY
LOGIC RPS SIGNAL

FAILURE

C71-FMCRDRPS
Sht. 291

FAILURE OF 3 OF 4 RPS
SCRAM FOLLOW UP

SIGNALS

C72-FMCRDRPSSIG

3
Sht. 292
Sht. 326

DIV I SCRAM FOLLOW UP
RPS SIGNAL FAILS

C72-FMCRDRPSD1

DIV I APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D1APRM

2 1.00E-03

NMS DIV 1 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 1

C71-XNMSDIV1

Sht. 279

DIV II SCRAM FOLLOW
UP RPS SIGNAL FAILS

C72-FMCRDRPSD2

DIV II APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D2APRM

2 1.00E-03

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2

C71-XNMSDIV2

Sht. 282

DIV III SCRAM FOLLOW
UP RPS SIGNAL FAILS

C72-FMCRDRPSD3

DIV III APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D3APRM

2 1.00E-03

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3

C71-XNMSDIV3

Sht. 284

DIV IV SCRAM FOLLOW
UP RPS SIGNAL FAILS

C72-FMCRDRPSD4

Sht. 297

  
Figure 4.5-3d.  Sheet 294  Diverse Protection System 



NEDO-33201 Rev 3 

4.5-1185 

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2 -- including co

C71-SLU-FC-N-G2
Sht. 282

NMS DIV 2 TRIP LOGIC
UNIT FAILS TO PASS

STATUS OF APRMS TO
TLU 2

C71-SLU-FC-NMSDIV2
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2

C71-SLU-FC-N_1_2

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_2_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-1186 

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3 -- includi

C71-SLU-FC-N-G3
Sht. 284

NMS DIV 3 TRIP LOGIC
UNIT UNIT FAILS TO

PASS STATUS OF APRMS
TO TLU 3

C71-SLU-FC-NMSDIV3
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_1_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3

C71-SLU-FC-N_2_3

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV3 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_3

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-1187 

DIV IV SCRAM FOLLOW
UP RPS SIGNAL FAILS

C72-FMCRDRPSD4
Sht. 294

DIV IV APRM FAILS TO
GENERATE TRIP SIGNAL

C71-D4APRM

2 1.00E-03

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4

C71-XNMSDIV4

Sht. 286
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4.5-1188 

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4 -- including c

C71-SLU-FC-N-G4
Sht. 286

NMS DIV 4 TRIP LOGIC
UNIT FAILS TO PASS

STATURS OF APRMS TO
TLU 4

C71-SLU-FC-NMSDIV4
9.00E-04

CCF of two
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_1_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_2_4

2 1.67E-05

CCF of two
components:

C71-SLU-FC-NMSDIV3 &
C71-SLU-FC-NMSDIV4

C71-SLU-FC-N_3_4

2 1.67E-05

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV2 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_2_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV1 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_1_3_4

3 1.67E-06

CCF of three
components:

C71-SLU-FC-NMSDIV2 &
C71-SLU-FC-NMSDIV3 &

C71-SLU-FC-NM
C71-SLU-FC-N_2_3_4

3 1.67E-06

CCF of all components
in group

'C71-SLU-FC-N'

C71-SLU-FC-N_ALL

4 4.50E-05
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4.5-1189 

FMCRD CONFIRMATORY
LOGIC ARI SIGNAL

FAILURE

C72-FMCRDARISIG
Sht. 291

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

Sht. 293
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4.5-1190 

FAILURE OF DIV I DPS
CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS1
Sht. 293

FAILURE OF HIGH RPV
PRESSSURE, LOW LEVEL

OR  RPS/SCRRI TO DIV
I DPS CONTROLLER

C72-ARIDPSD1HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

DPS DIV I CONTROLLER

C72-ARIDPSD1PR

HIGH RPV PRESSURE  IS
PRESENT

C72-PRESSURE

Sht. 301

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV I

CONTROLLER

C72-ARIDPSD1ATMPR

Sht. 302

FAILURE OF LOW LEVEL
SIGNAL TO DPS DIV I

CONTROLLER

C72-ARIDPSD1LL

LOCA

C72-INIT-LOCA

Sht. 305

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLL

Sht. 194

DPS DIVISION
PROCESSOR FAILURE

C72-LOGICD1
Sht. 9

Sht. 13
Sht. 17

... see x-ref

LOGIC UNIT  FAILS TO
FUNCTION -- including

common cause

C72-LOG-FC-D-G1

LOGIC UNIT  FAILS TO
FUNCTION

C72-LOG-FC-D1DPS
1.20E-04

CCF of two
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D2DPS

C72-LOG-FC-D_1_2

2 3.33E-06

CCF of two
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_1_3

2 3.33E-06

CCF of three
components:

C72-LOG-FC-D1DPS &
C72-LOG-FC-D2DPS &
C72-LOG-FC-D3DPS

C72-LOG-FC-D_1_2_3

3 6.67E-06

COMMON CAUSE FAILURE
OF DPS PROCESSORS

C72-CCFSOFTWARE

3 1.00E-04

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1191 

HIGH RPV PRESSURE  IS
PRESENT

C72-PRESSURE
Sht. 300
Sht. 313
Sht. 319

HIGH CONDENSER VACUUM
PRESENT

C72-CONDENSER

COMPLETE LOSS OF PSWS

%T-SW

2 9.70E-04

TRANSIENT WITH PCS
UNAVAILABLE

%T-PCS

2 1.97E-01

PLANT CENTERED LOSS
OF PREFERRED POWER

%T-LOPP-PC

2 2.07E-03

GRID RELATED LOSS OF
PREFERRED POWER

%T-LOPP-GR

2 1.86E-02

SWITCHYARD CENTERED
LOSS OF PREFERRED

POWER

%T-LOPP-SC

2 1.04E-02

WEATHER RELATED LOSS
OF PREFERRED POWER

%T-LOPP-WR

2 4.83E-03

GENERAL TRANSIENT

%T-GEN

2 1.18E+00

COMPLETE LOSS OF AIR
SYSTEMS

%T-IA

2 1.02E-02
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4.5-1192 

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV I

CONTROLLER

C72-ARIDPSD1ATMPR

3
Sht. 300

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS DIV I
CONTROLLER

C72-ARIDPSD1ATMPRA

FAILURE OF RPV HIGH
PRESSURE CHANNEL A

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRA
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRA

Sht. 314

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS DIV I
CONTROLLER

C72-ARIDPSD1ATMPRB

FAILURE OF RPV HIGH
PRESSURE CHANNEL B

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRB
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRB
Sht. 314
Sht. 320

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  B
-- including common

ca
C72-ATM-FC-PR-G2

Sht. 303

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS DIV I
CONTROLLER

C72-ARIDPSD1ATMPRC

FAILURE OF RPV HIGH
PRESSURE CHANNEL C

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRC
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRC

Sht. 314

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV I
CONTROLLER

C72-ARIDPSD1ATMPRD

Sht. 304
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4.5-1193 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  B
-- including common

ca
C72-ATM-FC-PR-G2

Sht. 302

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  B

C72-ATM-FC-DPSPRB
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB

C72-ATM-FC-PR_1_2

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRC

C72-ATM-FC-PR_2_3

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_2_4

2 1.85E-06

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C72-ATM-FC-PR'

C72-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1194 

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV I
CONTROLLER

C72-ARIDPSD1ATMPRD
Sht. 302

FAILURE OF RPV HIGH
PRESSURE CHANNEL D

SIGNAL TO DPS DIV I

C62-C72-ARIDPSD1PRD
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRD

Sht. 317
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4.5-1195 

LOCA

C72-INIT-LOCA
Sht. 300
Sht. 319
Sht. 313

C72-INIT-LOC_66

Sht. 306

ISLOCA OR VESSEL
RUPTURE INITIATING

EVENTS

C72-INIT-OTHER

Sht. 307

BREAK OUTSIDE
CONTAIMENT INITIATING

EVENTS

C72-INIT-BOC

Sht. 308

LARGE STEAM LOCA (NO
FW LINE BREAK)

%LL-S

2 3.39E-04

MEDIUM LIQUID LOCA
(NO RWCU BREAK)

%ML-L

2 7.55E-05

SMALL LIQUID LOCA (NO
RWCU BREAK)

%SL-L

2 1.43E-04

SMALL STEAM LOCA (NO
RWCU BREAK)

%SL-S

2 6.33E-04

IORV

%T-IORV

2 2.83E-02

MEDIUM LIQUID LOCA IN
RWCU

%ML-L-RWCU

2 6.51E-06

SMALL LIQUID LOCA IN
RWCU

%SL-L-RWCU

2 2.14E-04
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4.5-1196 

C72-INIT-LOC_66
Sht. 305

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

2 5.55E-06

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

2 5.55E-06
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4.5-1197 

ISLOCA OR VESSEL
RUPTURE INITIATING

EVENTS

C72-INIT-OTHER
Sht. 305

ISLOCA

%ISLOCA

2 6.42E-08

REACTOR VESSEL
RUPTURE

%RVR

2 1.00E-10
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4.5-1198 

BREAK OUTSIDE
CONTAIMENT INITIATING

EVENTS

C72-INIT-BOC
Sht. 305

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS

2 1.00E-02

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC

2 1.53E-05

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

2 3.40E-03

FEEDWATER LINE A
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWA

2 1.70E-03

FEEDWATER LINE B
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWB

2 1.70E-03
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4.5-1199 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLA
Sht. 194

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLA
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLA

Sht. 197
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4.5-1200 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLB
Sht. 194

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLB
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLB

Sht. 202
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4.5-1201 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLC
Sht. 194

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLC
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLC

Sht. 207
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4.5-1202 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO
DPS DIV I CONTROLLER

C72-ARIDPSD1ATMLLD
Sht. 194

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV I
(L2)

C62-C72-ARIDPSD1LLD
1.00E-03

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLD

Sht. 212
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4.5-1203 

FAILURE OF DIV II DPS
CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS2
Sht. 293

FAILURE OF HIGH RPV
PRESSSURE, LOW LEVEL

OR  RPS/SCRRI TO DIV
II DPS CONTROLLER

C72-ARIDPSD2HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

DPS DIV II CONTROLLER

C72-ARIDPSD2PR

HIGH RPV PRESSURE  IS
PRESENT

C72-PRESSURE

Sht. 301

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV II

CONTROLLER

C72-ARIDPSD2ATMPR

Sht. 314

FAILURE OF LOW LEVEL
SIGNAL TO DPS DIV II

CONTROLLER

C72-ARIDPSD2LL

LOCA

C72-INIT-LOCA

Sht. 305

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV II CONTROLLER

C72-ARIDPSD2ATMLL

Sht. 196

DPS DIVISION II LOGIC
FAILURE

C72-LOGICD2

Sht. 107

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1204 

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV II

CONTROLLER

C72-ARIDPSD2ATMPR

3
Sht. 313

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS DIV II
CONTROLLER

C72-ARIDPSD2ATMPRA

FAILURE OF RPV HIGH
PRESSURE CHANNEL A
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRA
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRA
Sht. 320
Sht. 302

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  A
-- including common

ca
C72-ATM-FC-PR-G1

Sht. 315

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS DIV II
CONTROLLER

C72-ARIDPSD2ATMPRB

FAILURE OF RPV HIGH
PRESSURE CHANNEL B
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRB
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRB

Sht. 302

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS DIV II
CONTROLLER

C72-ARIDPSD2ATMPRC

FAILURE OF RPV HIGH
PRESSURE CHANNEL C
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRC
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRC
Sht. 320
Sht. 302

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  C
-- including common

ca
C72-ATM-FC-PR-G3

Sht. 316

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV II
CONTROLLER

C72-ARIDPSD2ATMPRD

Sht. 317
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4.5-1205 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  A
-- including common

ca
C72-ATM-FC-PR-G1

Sht. 314

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  A

C72-ATM-FC-DPSPRA
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB

C72-ATM-FC-PR_1_2

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRC

C72-ATM-FC-PR_1_3

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_1_4

2 1.85E-06

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of all components
in group

'C72-ATM-FC-PR'

C72-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1206 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  C
-- including common

ca
C72-ATM-FC-PR-G3

Sht. 314

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  C

C72-ATM-FC-DPSPRC
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRC

C72-ATM-FC-PR_1_3

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRC

C72-ATM-FC-PR_2_3

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRC &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_3_4

2 1.85E-06

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_3

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C72-ATM-FC-PR'

C72-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1207 

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV II
CONTROLLER

C72-ARIDPSD2ATMPRD
Sht. 314

FAILURE OF RPV HIGH
PRESSURE CHANNEL D
SIGNAL TO DPS DIV II

C62-C72-ARIDPSD2PRD
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRD
Sht. 321
Sht. 304

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  D
-- including common

ca
C72-ATM-FC-PR-G4

Sht. 318
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4.5-1208 

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  D
-- including common

ca
C72-ATM-FC-PR-G4

Sht. 317

FAILURE OF ANALOG
TRIP MODULE SIGNAL

FOR HIGH PRESSURE  D

C72-ATM-FC-DPSPRD
1.00E-04

CCF of two
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_1_4

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_2_4

2 1.85E-06

CCF of two
components:

C72-ATM-FC-DPSPRC &
C72-ATM-FC-DPSPRD

C72-ATM-FC-PR_3_4

2 1.85E-06

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRB &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_2_4

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRA &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_1_3_4

3 1.85E-07

CCF of three
components:

C72-ATM-FC-DPSPRB &
C72-ATM-FC-DPSPRC &

C72-ATM-FC-DPSP
C72-ATM-FC-PR_2_3_4

3 1.85E-07

CCF of all components
in group

'C72-ATM-FC-PR'

C72-ATM-FC-PR_ALL

4 5.00E-06
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4.5-1209 

FAILURE OF DIV III
DPS CONTROLLER TO

GENERATE ARI SIGNAL

C72-ARIDPS3
Sht. 293

FAILURE OF HIGH RPV
PRESSSURE, LOW LEVEL

OR  RPS/SCRRI TO DIV
III DPS CONTROLLER

C72-ARIDPSD3HPLL

FAILURE OF HIGH RPV
PRESSURE SIGNAL TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3PR

HIGH RPV PRESSURE  IS
PRESENT

C72-PRESSURE

Sht. 301

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV III

CONTROLLER

C72-ARIDPSD3ATMPR

Sht. 320

FAILURE OF LOW LEVEL
SIGNAL TO DPS DIV III

CONTROLLER

C72-ARIDPSD3LL

LOCA

C72-INIT-LOCA

Sht. 305

FAILURE OF 3 OF 4 LOW
RPV LEVEL SIGNAL TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLL

Sht. 218

DPS DIVISION III
LOGIC FAILURE

C72-LOGICD3

Sht. 217

POWER TO DPS CABINET
FAILS

C72-DPSPOWER

Sht. 106
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4.5-1210 

FAILURE OF 3 OF 4
HIGH RPV PRESSURE
SIGNAL TO DPS DIV III

CONTROLLER

C72-ARIDPSD3ATMPR

3
Sht. 319

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMPRA

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM A TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRA

Sht. 314

FAILURE OF RPV HIGH
PRESSURE CHANNEL A
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRA
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMPRB

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM B TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRB

Sht. 302

FAILURE OF RPV HIGH
PRESSURE CHANNEL B
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRB
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMPRC

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM C TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRC

Sht. 314

FAILURE OF RPV HIGH
PRESSURE CHANNEL C
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRC
1.00E-03

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMPRD

Sht. 321
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4.5-1211 

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMPRD
Sht. 320

FAILURE OF HIGH
PRESSURE SIGNAL FROM

ATM D TO DPS
CONTROLLER

C72-ARIDPSDALLATMPRD

Sht. 317

FAILURE OF RPV HIGH
PRESSURE CHANNEL D
SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3PRD
1.00E-03
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4.5-1212 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLA
Sht. 218

FAILURE OF LOW LEVEL
SIGNAL FROM ATM A TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLA

Sht. 197

FAILURE OF RPV LOW
LEVEL CHANNEL A

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLA
1.00E-03
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4.5-1213 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLB
Sht. 218

FAILURE OF LOW LEVEL
SIGNAL FROM ATM B TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLB

Sht. 202

FAILURE OF RPV LOW
LEVEL CHANNEL B

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLB
1.00E-03
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4.5-1214 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLC
Sht. 218

FAILURE OF LOW LEVEL
SIGNAL FROM ATM C TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLC

Sht. 207

FAILURE OF RPV LOW
LEVEL CHANNEL C

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLC
1.00E-03
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4.5-1215 

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS DIV III
CONTROLLER

C72-ARIDPSD3ATMLLD
Sht. 218

FAILURE OF LOW LEVEL
SIGNAL FROM ATM D TO

DPS CONTROLLER

C72-ARIDPSDALLATMLLD

Sht. 212

FAILURE OF RPV LOW
LEVEL CHANNEL D

SIGNAL TO DPS DIV III

C62-C72-ARIDPSD3LLD
1.00E-03
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4.5-1216 

RC&IC CHANNEL B
EMERGENCY INSERTION

SIGNAL FAILURE

C11-FMCRDSIGCHNLB
Sht. 291

FAILURE OF 3 OF 4 RPS
SCRAM FOLLOW UP

SIGNALS

C72-FMCRDRPSSIG

Sht. 294

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

Sht. 293
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4.5-1217 

ARI FAILURE

C72-C71-ARI

ARI VALVES FAIL TO
VENT AIR HEADER

C72-ARIRXSCRAM

ARI VALVEs FAIL TO
OPEN OR DPS FAILS TO
GENERATE ACTUATION

SIGNAL

C72-ARIX

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F043A AND
F044A

C72-ARISOV1

Sht. 328

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F043B AND
F044B

C72-ARISOV2

Sht. 336

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F039 AND F042

C72-ARISOV3

Sht. 344

FAILURE TO CLOSE
VALVES  SOV-F038 AND

SOV-F039 DELAY ARI
SCRAM

C72-ARIY

F038 FAILS TO
ENERGIZE

C12-SOVF038

Sht. 349

F039 FAILS TO
ENERGIZE

C12-SOVF039

Sht. 345

CCF TO OPEN OF AIR
OPERATED SCRAM VALVE

AOV-126

C12-AOV-CF-SCRV126
1.00E-06
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4.5-1218 

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F043A AND
F044A

C72-ARISOV1
Sht. 327

F043A FAILS TO
ENERGIZE

C12-SOVF043A

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G4

Sht. 329

FAILURE OF DPS ARI
CHANNEL B SIGNAL

C72-ARICHNLB
Sht. 345
Sht. 336
Sht. 349

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

Sht. 293

F044A FAILS TO
ENERGIZE

C12-SOVF044A

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G6

Sht. 332

FAILURE OF DPS ARI
CHANNEL A SIGNAL

C72-ARICHNLA

Sht. 344

NON DIVISIONAL UPS
POWER FAILURE FOR SOV

VALVES F043A AND
F044A

C72-POWERARISOV1

Sht. 335
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4.5-1219 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G4
Sht. 328

C12-SOV-FE-A_73

Sht. 330

C12-SOV-FE-A_72

Sht. 331

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F043A
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_2_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_3_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_4_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_4_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_2_4

3 3.70E-07
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4.5-1220 

C12-SOV-FE-A_73
Sht. 329

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_3_4

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_2_3_4

3 3.70E-07
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4.5-1221 

C12-SOV-FE-A_72
Sht. 329

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_3_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_4_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05
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4.5-1222 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G6
Sht. 328

C12-SOV-FE-A_77

Sht. 333

C12-SOV-FE-A_76

Sht. 334

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F044A
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_4_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_5_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_6_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_2_6

3 3.70E-07
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4.5-1223 

C12-SOV-FE-A_77
Sht. 332

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_3_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_3_6

3 3.70E-07
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4.5-1224 

C12-SOV-FE-A_76
Sht. 332

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_4_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_5_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05
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4.5-1225 

NON DIVISIONAL UPS
POWER FAILURE FOR SOV

VALVES F043A AND
F044A

C72-POWERARISOV1
Sht. 328

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03
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4.5-1226 

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F043B AND
F044B

C72-ARISOV2
Sht. 327

F043B FAILS TO
ENERGIZE

C12-SOVF043B

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G5

Sht. 337

FAILURE OF DPS ARI
CHANNEL B SIGNAL

C72-ARICHNLB

Sht. 328

F044B FAILS TO
ENERGIZE

C12-SOVF044B

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G7

Sht. 340

FAILURE OF DPS ARI
CHANNEL A SIGNAL

C72-ARICHNLA

Sht. 344

NON DIVISIONAL UPS
POWER FAILURE FOR SOV

VALVES F043B AND
F044B

C72-POWERARISOV2

Sht. 343
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4.5-1227 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G5
Sht. 336

C12-SOV-FE-A_75

Sht. 338

C12-SOV-FE-A_74

Sht. 339

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F043B
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_3_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_4_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_5_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_5_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_2_5

3 3.70E-07

  
Figure 4.5-3d.  Sheet 337  Diverse Protection System 
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4.5-1228 

C12-SOV-FE-A_75
Sht. 337

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_3_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_3_5

3 3.70E-07

  
Figure 4.5-3d.  Sheet 338  Diverse Protection System 
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4.5-1229 

C12-SOV-FE-A_74
Sht. 337

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_3_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_4_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_5_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05

  
Figure 4.5-3d.  Sheet 339  Diverse Protection System 
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4.5-1230 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G7
Sht. 336

C12-SOV-FE-A_79

Sht. 341

C12-SOV-FE-A_78

Sht. 342

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F044B
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_7

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_7

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_7

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_7

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_5_7

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_6_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_2_7

3 3.70E-07

  
Figure 4.5-3d.  Sheet 340  Diverse Protection System 
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4.5-1231 

C12-SOV-FE-A_79
Sht. 340

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_3_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_3_7

3 3.70E-07

  
Figure 4.5-3d.  Sheet 341  Diverse Protection System 
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4.5-1232 

C12-SOV-FE-A_78
Sht. 340

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043A &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_4_6_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F043B &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_5_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05

  
Figure 4.5-3d.  Sheet 342  Diverse Protection System 
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4.5-1233 

NON DIVISIONAL UPS
POWER FAILURE FOR SOV

VALVES F043B AND
F044B

C72-POWERARISOV2
Sht. 336

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 343  Diverse Protection System 
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4.5-1234 

FAILURE TO VENT AIR
HEADER BY OPENING SOV

VALVES F039 AND F042

C72-ARISOV3
Sht. 327

F039 FAILS TO
ENERGIZE

C12-SOVF039

Sht. 345

F042 FAILS TO
ENERGIZE

C12-SOVF042

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G3

Sht. 346

FAILURE OF DPS ARI
CHANNEL A SIGNAL

C72-ARICHNLA
Sht. 336
Sht. 328

FAILURE OF 2 OF 3 DPS
CONTROLLLERS TO

GENERATE ARI SIGNAL

C72-ARIDPS

Sht. 293

NON DIVISIONAL UPS
POWER FAILURE FOR SOV

VALVES F039 AND F042

C72-POWERARISOV3

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP A

R13-NSR-RBA-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP B

R13-NSR-RBB-ST

41 1.00E-03

FAILURE OF NON-SAFETY
UPS RB LOAD GROUP C

R13-NSR-RBC-ST

41 1.00E-03

  
Figure 4.5-3d.  Sheet 344  Diverse Protection System 
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4.5-1235 

F039 FAILS TO
ENERGIZE

C12-SOVF039
Sht. 327
Sht. 344

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G2

Sht. 353

FAILURE OF DPS ARI
CHANNEL B SIGNAL

C72-ARICHNLB

Sht. 328

  
Figure 4.5-3d.  Sheet 345  Diverse Protection System 
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4.5-1236 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G3
Sht. 344

C12-SOV-FE-A_71

Sht. 347

C12-SOV-FE-A_70

Sht. 348

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F042
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_1_3

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_2_3

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_3_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_3_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_1_2_3

3 3.70E-07

  
Figure 4.5-3d.  Sheet 346  Diverse Protection System 
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4.5-1237 

C12-SOV-FE-A_71
Sht. 346

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_3_4

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_3_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_3_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_3_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_2_3_4

3 3.70E-07

  
Figure 4.5-3d.  Sheet 347  Diverse Protection System 
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4.5-1238 

C12-SOV-FE-A_70
Sht. 346

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_3_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_3_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_3_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_3_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_3_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F042 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_3_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05

  
Figure 4.5-3d.  Sheet 348  Diverse Protection System 
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4.5-1239 

F038 FAILS TO
ENERGIZE

C12-SOVF038
Sht. 327

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G1

Sht. 350

FAILURE OF DPS ARI
CHANNEL B SIGNAL

C72-ARICHNLB

Sht. 328

  
Figure 4.5-3d.  Sheet 349  Diverse Protection System 
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4.5-1240 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G1
Sht. 349

C12-SOV-FE-A_67

Sht. 351

C12-SOV-FE-A_66

Sht. 352

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F038
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039

C12-SOV-FE-ARI_1_2

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_1_3

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_1_2_3

3 3.70E-07

  
Figure 4.5-3d.  Sheet 350  Diverse Protection System 
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4.5-1241 

C12-SOV-FE-A_67
Sht. 350

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_2_4

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_2_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_2_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_2_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_1_3_4

3 3.70E-07

  
Figure 4.5-3d.  Sheet 351  Diverse Protection System 
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4.5-1242 

C12-SOV-FE-A_66
Sht. 350

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_3_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_3_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F042 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_3_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_1_4_5

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_4_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_4_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_1_5_6

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F043B &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_5_7

3 3.70E-07

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F044A &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_1_6_7

3 3.70E-07

CCF of all components
in group

'C12-SOV-FE-ARI'

C12-SOV-FE-ARI_ALL

7 5.00E-05

  
Figure 4.5-3d.  Sheet 352  Diverse Protection System 
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4.5-1243 

SOLENOID VALVE
(FAILURE TO ENERGIZE)

-- including common
cause

C12-SOV-FE-ARI-G2
Sht. 345

C12-SOV-FE-A_69

Sht. 354

C12-SOV-FE-A_68

Sht. 355

SOLENOID VALVE
(FAILURE TO ENERGIZE)

C12-SOV-FE-F039
1.00E-03

CCF of two
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039

C12-SOV-FE-ARI_1_2

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_2_3

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043A

C12-SOV-FE-ARI_2_4

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F043B

C12-SOV-FE-ARI_2_5

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044A

C12-SOV-FE-ARI_2_6

2 9.26E-06

CCF of two
components:

C12-SOV-FE-F039 &
C12-SOV-FE-F044B

C12-SOV-FE-ARI_2_7

2 9.26E-06

CCF of three
components:

C12-SOV-FE-F038 &
C12-SOV-FE-F039 &
C12-SOV-FE-F042

C12-SOV-FE-ARI_1_2_3

3 3.70E-07

  
Figure 4.5-3d.  Sheet 353  Diverse Protection System
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4.6  GRAVITY-DRIVEN COOLING SYSTEM - (E50) 

4.6.1  Functional Description 

The primary function of the Gravity-Driven Cooling System (GDCS) is to passively provide 
emergency core cooling after any event that threatens the reactor coolant inventory.  Once the 
Nuclear Boiler System (NBS) has been depressurized via the Automatic Depressurization 
System (ADS), the GDCS is capable of passively injecting large volumes of water into the 
depressurized reactor pressure vessel (RPV) to keep the fuel covered over both short term and 
long term time frames following system initiation. 

Another function is to provide water to the lower drywell in case of a severe accident that causes 
RPV breach.  This later function is not modeled in the Level 1 at power PRA, but is addressed in 
the Level 2 PRA model.  

In addition, the GDCS pools collect the condensate from the passive containment cooling system 
(PCCS) exchangers.  GDCS includes the inventory of water in the GDCS pools, GDCS injection 
lines, GDCS equalization lines from the suppression pool (S/P), and related strainers and pool 
piping penetrations.  The inventory of water in the suppression pool is considered to be part of 
the Fuel and Auxillary Pools Cooling System (FAPCS) (G21). 

The deluge function of GDCS provides flow through the Basemat – Internal Melt Arrest and 
Coolability (BiMAC) device to flood the lower drywell in the event of a core damage event 
indicative of RPV failure and core debris in the lower drywell. Because the deluge function of 
GDCS supports the Level 2 PRA analysis, this function of GDCS is not considered in this 
section.  Details pertaining to the operation of the GDCS deluge are provided in Section 8A.2.2. 

4.6.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) The specific design of the check valves in the injection path is not yet known.  A 
conservatism of a factor of 10 with respect to the typical check valve/application is utilized 
in the model until more certainty can be determined. 

(2) Sufficient differences in the design or manufacture between the squib valves used in the 
injection lines, the squib valves used for equalization and the squib valves used for deluge 
ensure potential common cause failures between the squib valves will not be credible. 

(3) The failure rate for the squib valves used in the equalization lines are assumed to be higher 
than the failure rate for the squib valves used in the injection lines based on more extreme 
operating conditions (e.g., higher temperatures) anticipated for GDCS injection. 

(4) Temporary strainers installed on the discharge lines from the GDCS pools are to be 
removed following initial flushing of the GDCS pools and are not considered in the PRA 
model. 
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4.6.3  System Description 

The GDCS consists of a short-term cooling subsystem (injection) and a long-term cooling 
subsystem (equalization), both of which provide cooling water under force of gravity to replace 
water inventory lost during a loss-of-coolant accident (LOCA) event and subsequent decay heat 
boil-off.  A GDCS deluge subsystem discharges in the lower part of the upper drywell region 
water from GDCS for severe accident conditions. 

The success criteria used in the PRA model is summarized as follows: 

• In the short term success, injection is required through at least two of the eight GDCS 
injection lines and the discharge of two of the three GDCS pools. 

• In the long term success, either combination is required: 

− Injection through one of four equalization lines operating and the discharge of one of 
the three GDCS pools, 

OR 

− Two of the three GDCS pools. 

• In the event of a Reactor Pressure Vessel (RPV) rupture, injection is required from all 
eight GDCS lines and the discharge of all three GDCS pools. 

4.6.3.1  Hardware Configuration 

A simplified diagram of the GDCS is shown in Figure 4.6-1.  The GDCS consists of two 
independent systems, injection and equalization, initially in standby mode.  GDCS injection 
supplies gravity-driven flow to eight separate nozzles on the RPV with suction flow from three 
separate GDCS pools.  GDCS equalization supplies gravity-driven flow to four other nozzles 
with suction flow from the suppression pool (SP) through the equalization lines. 

There are four divisions of GDCS injection configured with Pool A and Pool D each supplying 
one division and Pool BC supplying two divisions.  Each division of the GDCS injection system 
consists of pipe and a block valve exiting from the GDCS pool and branching into two parallel-
flow paths, each containing a check valve, squib valve, and block valve GDCS equalization has 
four divisions supplied by the suppression pool.  Each division of the GDCS equalization 
consists of an injection line with two block valves, a check valve and a squib valve installed in 
series. 

The eight GDCS injection and four equalization RPV nozzles contain integral flow limiters with 
a venturi shape.  In addition, each GDCS injection and equalization line has two locked open, 
manually operated maintenance valves with one located near the vessel nozzle and one near the 
water source. 

In the injection and equalization lines, a check valve is located upstream of the injection squib-
actuated valve.  Downstream of the injection squib valves is a test line that can be used to back-
flush.  During normal operation, the squib valve is designed to provide zero leakage.  Once the 
squib valve is actuated it provides a permanent open flow path to the vessel.   

 The check valves close upon reverse impulse caused by spurious GDCS squib valve operation to 
protect the lower pressure piping and minimize the loss of RPV inventory after the squib valves 
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are actuated and the vessel pressure is still higher than the GDCS pool pressure plus its gravity 
head.  Once the vessel has depressurized below GDCS pool surface pressure plus its gravity 
head, the differential pressure opens the check valve and allow water to begin flowing into the 
vessel.  

Suppression pool equalization lines have an intake strainer to prevent the entry of debris material 
into the system that might be carried into the pool during a large break LOCA. 

4.6.3.2  System Operation 

During normal operation, GDCS is in a standby condition. During a LOCA, GDCS is initiated 
following a confirmed ECCS signal.  The ECCS signal starts two sets of timers, two injection 
valve timers for initiation of the short-term GDCS injection lines and two longer equalization 
timers which create a permissive signal (in combination with RPV water level below Level 0.5 
or 1 meter [3.281 feet] above TAF) for initiation of the long-term GDCS equalization lines.  At 
the appropriate time following the confirmed ECCS signal,  the eight squib valves (F002A-H) 
open to allow water flow from the GDCS pools to the RPV.  This water flow maintains the RPV 
water level high enough to maintain the core submerged. 

The equalization portion of GDCS begins operation the appropriate time following the confirmed 
ECCS signal and when  the RPV water level is below Level 0.5 or 1 meter (3.281 feet) above the 
TAF. GDCS equalization actuation provides for the opening of the four squib valves 
(F006A/B/C/D) on the four Suppression Pool (SP) to RPV equalization lines.  The small 
elevation difference between the SP and the RPV is sufficient to allow SP water to maintain RPV 
water level. 

4.6.3.3  Component Location 

Basic components of the GDCS are located within the primary containment.  The GDCS pools, 
piping and valves are all located in the drywell.  The suppression pool is on the outer periphery 
of the drywell within the containment envelope.  The logic elements that provide controls for the 
actuation of GDCS squib valves are outside primary containment and located in the 
corresponding four corners of the reactor building floors.  Batteries that provide DC power to 
actuate the squib valves are located outside the containment. 

4.6.4  Automatic and Manual Control 

Actuation of the GDCS injection and equalization is performed automatically, without the need 
for operator action.  A backup to automatic actuation is provided in the ability of operators to 
actuate both the GDCS injection and equalization manually, if necessary. 

4.6.4.1  Automatic Actuation 

Automatic actuation of the GDCS is provided by a confirmed ECCS initiation signal (RPV Level 
1) followed by a time delay.  System logic then actuates the eight squib valves (F002A-H) 
installed in the injection lines from GDCS Pools A, B/C, and D.  The confirmed ECCS signal 
also actuates the ADS to reduce RPV pressure if other permissive logic is satisfied.  (See ATWS 
discussion of ADS inhibit.)  Also, after a longer time delay, the four squib valves (F006A-D) 
mounted on the SP equalizing lines are actuated, if the RPV transient water level is also less than 
one meter above the TAF.  
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4.6.4.2  Manual Actuation 

The plant operator can actuate the GDCS manually if automatic actuation fails.  Manual 
actuation, short-term injection and long-term equalization, is interlocked to a low RPV pressure 
signal.  To actuate the GDCS, the operator has to push two buttons at the same time.  A signal 
coming from each button closes one switch for each division.  If the pressure interlock switch is 
closed (low pressure conditions are present in the primary system), the signal remains sealed in 
for a lengthy period.  This manual actuation process immediately opens the valves located on the 
eight GDCS lines and, after the above lengthy period, if the RPV level has dropped below Level 
0.5 (1 meter [3.281 feet ]above the TAF), actuates the GDCS equalization squib valves to allow 
flow from the suppression pool. 

4.6.4.3  Safety Actuation 

The actuation described in the Automatic and Manual Actuation sections describes the safety-
related actuation of the GDCS. 

Instrumentation and Alarms.  The instrument and alarm signals for GDCS are given in Table 
4.6-1. 

4.6.5  System Interfaces 

The GDCS is a passive system that relies upon a powered control signal from either DCIS (C63) 
or DPS (C72) to actuate the squib valves at the appropriate time(s).  GDCS dependencies are 
included in the dependency matrix given in Table 4.6-2a.  The transfer gates required for GDCS 
are listed in Table 4.6-2b. 

4.6.6  System Testing 

General testing of GDCS equipment is performed during refueling.  Table 4.6-3 shows the test 
program for the system.   

No unavailability events during power operation due to tests or maintenance are postulated. 

4.6.7  System Maintenance 

Maintenance of GDCS components is performed during refueling, every two years.  There is no 
maintenance of components during plant operation. 

4.6.8  Common Cause Failures 

The GDCS provides a high degree of redundancy.  That redundancy increases the relative 
importance of common cause failure (CCF) in overall system unavailability.  The mechanical 
components that are more exposed to CCF events involving just the GDCS are the following: 

• Squib valves including injection and equalization, and 

• Check valves including injection and equalization. 

Common cause failures within GDCS are summarized in Table 4.6-4 and are included in the 
fault tree. A discussion of the overall importance of CCF in the GDCS is provided in Section 5.3. 
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4.6.9  Fault Tree Analysis 

4.6.9.1  Top Event Definitions 

The list of the top events defined for the GDCS are shown in Table 4.6-6.  

The following top events have been defined for the system: 

• VI-TOPINJ – 2 of 8 GDCS injection lines and 1 of 3 GDCS pools 

• VE-TOPEQU – 1 of 4 GDCS equalization lines and 1 of 3 GDCS pools, OR 2 of 3 
GDCS pools 

• VI-TOPRUP – 8 of 8 GDCS injection lines and 3 of 3 GDCS pools. 

4.6.9.2  Fault Tree Description 

The fault tree for GDCS is shown in Figure 4.6-2. 

The fault tree for the deluge function of GDCS is not modeled because its function is not 
applicable to the Level 1 model.  The fault tree for the deluge GDCS function is included in 
Section 8A. 

4.6.9.3  Human Interactions 

Human interactions appear in Table 4.6-5.  The house events correspond to operators failing to 
recognize the need for system activation or failing to actuate the system function. 

The contribution to GDCS unavailability due to the mispositioning of the locked-open block 
valves is assumed to not be credible for GDCS.  This failure can be disregarded for GDCS 
considering that: 

• They are maneuvered only during refueling operations. 

• They are located inside the drywell and are locked open. 

• Their positioning status is indicated in the control room. 

• Administrative procedures assist operators in verifying the valve status before each start-
up. 

4.6.9.4  Special Events 
There are no special events in the GDCS.  

4.6.10  Results of Fault Tree Analysis 

A definition of each basic event is reported in Table 4.6-7. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA.  

The importance measurements obtained from core damage frequency equations allow the 
identification of the most relevant basic events and system component failures in an integrated 
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context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.6.11  PRA Insights 

The GDCS is dominated by common cause failures of the check valves and squib valves of the 
injection line followed by the same in the equalization line.  This is reasonable considering the 
passive nature of the system.  Additional details are provided in Section 5.3 of Data Analysis 
discussing the CCF of GDCS components.  

Sensitivities were performed to evaluate the uncertainty of the failure data for the squib valves. 
In addition, system importance analyses were conducted on select systems including E50 GDCS. 
The results for these sensitivities and analyses are discussed in Section 11.  
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Table 4.6-1  

GDCS - Control Room Instrumentation and Alarms 

Controls 
Squib valves F002A/B/C/D/E/F/G/H open 
Squib valves F006A/B/C/D open 

Displays 
Level indication of GDCS Pool  
Level indication of SP Pool 
Position indication for block valve F001A/B/C/D/E/F/G/H 
Position indication for squib valve F002A/B/C/D/E/F/G/H 
Position indication for check valve F003A/B/C/D/E/F/G/H 
Position indication for block valve F004A/B/C/D 
Position indication for block valve F005A/B/C/D 
Position indication for squib valve F006A/B/C/D 
Position indication for check valve F007A/B/C/D 
Position indication for block valve F008A/B/C/D 
 
 
Continuity of electrical signals to squib valves F002A/B/C/D/E/F/G/H 
Continuity of electrical signals to squib valves F006A/B/C/D 

Alarms 
GDCS Pool Level, high and low 
SP Pool Level, high and low 
Actuation of squib valve F002A/B/C/D/E/F/G/H 
Actuation of squib valve F006A/B/C/D 
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Table 4.6-2a  

GDCS - System Dependencies 

  Support System 
  Power Actuation 
  Powered Control Signal 

Component Type DCIS (C63) DPS (C72) 

F002A Squib valve - 
injection 

X X 

F002B Squib valve - 
injection 

X X 

F002C Squib valve - 
injection 

X X 

F002D Squib valve - 
injection 

X X 

F002E Squib valve - 
injection 

X X 

F002F Squib valve - 
injection 

X X 

F002G Squib valve - 
injection 

X X 

F002H Squib valve - 
injection 

X X 

F006A Squib valve - 
equalization 

X X 

F006B Squib valve - 
equalization 

X X 

F006C Squib valve - 
equalization 

X X 

F006D Squib valve - 
equalization 

X X 
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Table 4.6-2b  

GDCS - Transfers 

Transfer Description 

C63-E50-F002A-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002A-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002A-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002A-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002A-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002A-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002B-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002B-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002B-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002B-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002B-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002B-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002C-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002C-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002C-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002C-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002C-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002C-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002D-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002D-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002D-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002D-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002D-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002D-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002E-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002E-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002E-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002E-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002E-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002E-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002F-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002F-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 
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Table 4.6-2b  

GDCS - Transfers 

Transfer Description 

C63-E50-F002F-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002F-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002F-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002F-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002G-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002G-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002G-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002G-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002G-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002G-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002H-A DCIS DIVISION A TRANSMISSION FAILURE 

C63-E50-F002H-A-MAN DIVISION A FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002H-B DCIS DIVISION B TRANSMISSION FAILURE 

C63-E50-F002H-B-MAN DIVISION B FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F002H-C DCIS DIVISION C TRANSMISSION FAILURE 

C63-E50-F002H-C-MAN DIVISION C FAILURE OF LOW PRESSURE SIGNAL 

C63-E50-F006A-A DIVISION A TRANSMISSION FAILURE 

C63-E50-F006A-A-MAN DIVISION A TRANSMISSION FAILURE 

C63-E50-F006A-B DIVISION B TRANSMISSION FAILURE 

C63-E50-F006A-B-MAN DIVISION B TRANSMISSION FAILURE 

C63-E50-F006A-C DIVISION C TRANSMISSION FAILURE 

C63-E50-F006A-C-MAN DIVISION C TRANSMISSION FAILURE 

C63-E50-F006B-A DIVISION A TRANSMISSION FAILURE 

C63-E50-F006B-A-MAN DIVISION A TRANSMISSION FAILURE 

C63-E50-F006B-B DIVISION B TRANSMISSION FAILURE 

C63-E50-F006B-B-MAN DIVISION B TRANSMISSION FAILURE 

C63-E50-F006B-C DIVISION C TRANSMISSION FAILURE 

C63-E50-F006B-C-MAN DIVISION C TRANSMISSION FAILURE 

C63-E50-F006C-A DIVISION A TRANSMISSION FAILURE 

C63-E50-F006C-A-MAN DIVISION A TRANSMISSION FAILURE 

C63-E50-F006C-B DIVISION B TRANSMISSION FAILURE 

C63-E50-F006C-B-MAN DIVISION B TRANSMISSION FAILURE 

C63-E50-F006C-C DIVISION C TRANSMISSION FAILURE 
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Table 4.6-2b  

GDCS - Transfers 

Transfer Description 

C63-E50-F006C-C-MAN DIVISION C TRANSMISSION FAILURE 

C63-E50-F006D-A DIVISION A TRANSMISSION FAILURE 

C63-E50-F006D-A-MAN DIVISION A TRANSMISSION FAILURE 

C63-E50-F006D-B DIVISION B TRANSMISSION FAILURE 

C63-E50-F006D-B-MAN DIVISION B TRANSMISSION FAILURE 

C63-E50-F006D-C DIVISION C TRANSMISSION FAILURE 

C63-E50-F006D-C-MAN DIVISION C TRANSMISSION FAILURE 

C72-E50-F002A-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002B-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002C-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002D-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002E-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002F-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002G-DPS DPS TRANSMISSION FAILURE 

C72-E50-F002H-DPS DPS TRANSMISSION FAILURE 

C72-E50-F006A-DPS DPS TRANSMISSION FAILURE 

C72-E50-F006B-DPS DPS TRANSMISSION FAILURE 

C72-E50-F006C-DPS DPS TRANSMISSION FAILURE 

C72-E50-F006D-DPS DPS TRANSMISSION FAILURE 
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Table 4.6-3  

GDCS - Component Test and Maintenance 

 
Component Type Expected Test Interval 

None None 

 

Preventative maintenance of the GDCS components is expected to be performed during normal 
plant refueling, every two years.  There is no maintenance of components during plant operation.
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Table 4.6-4  

GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-SQV-CC-EQU_1_2 1.11E-04 CCF of two components: E50-SQV-CC-F006A & E50-SQV-
CC-F006B 

E50-SQV-CC-EQU_1_2_3 1.11E-05 CCF of three components: E50-SQV-CC-F006A & E50-SQV-
CC-F006B & E50-SQV-CC-F006C 

E50-SQV-CC-EQU_1_2_4 1.11E-05 CCF of three components: E50-SQV-CC-F006A & E50-SQV-
CC-F006B & E50-SQV-CC-F006D 

E50-SQV-CC-EQU_1_3 1.11E-04 CCF of two components: E50-SQV-CC-F006A & E50-SQV-
CC-F006C 

E50-SQV-CC-EQU_1_3_4 1.11E-05 CCF of three components: E50-SQV-CC-F006A & E50-SQV-
CC-F006C & E50-SQV-CC-F006D 

E50-SQV-CC-EQU_1_4 1.11E-04 CCF of two components: E50-SQV-CC-F006A & E50-SQV-
CC-F006D 

E50-SQV-CC-EQU_2_3 1.11E-04 CCF of two components: E50-SQV-CC-F006B & E50-SQV-
CC-F006C 

E50-SQV-CC-EQU_2_3_4 1.11E-05 CCF of three components: E50-SQV-CC-F006B & E50-SQV-
CC-F006C & E50-SQV-CC-F006D 

E50-SQV-CC-EQU_2_4 1.11E-04 CCF of two components: E50-SQV-CC-F006B & E50-SQV-
CC-F006D 

E50-SQV-CC-EQU_3_4 1.11E-04 CCF of two components: E50-SQV-CC-F006C & E50-SQV-
CC-F006D 

E50-SQV-CC-EQU_ALL 3.00E-04 CCF of all components in group 'E50-SQV-CC-EQU' 

E50-SQV-CC_1_2 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B 

E50-SQV-CC_1_2_3 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002C 

E50-SQV-CC_1_2_4 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002D 

E50-SQV-CC_1_2_5 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002E 

E50-SQV-CC_1_2_6 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002F 

E50-SQV-CC_1_2_7 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002G 

E50-SQV-CC_1_2_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002B & E50-SQV-CC-F002H 

E50-SQV-CC_1_3 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-SQV-CC_1_3_4 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C & E50-SQV-CC-F002D 

E50-SQV-CC_1_3_5 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C & E50-SQV-CC-F002E 

E50-SQV-CC_1_3_6 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C & E50-SQV-CC-F002F 

E50-SQV-CC_1_3_7 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C & E50-SQV-CC-F002G 

E50-SQV-CC_1_3_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002C & E50-SQV-CC-F002H 

E50-SQV-CC_1_4 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002D 

E50-SQV-CC_1_4_5 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002D & E50-SQV-CC-F002E 

E50-SQV-CC_1_4_6 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002D & E50-SQV-CC-F002F 

E50-SQV-CC_1_4_7 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002D & E50-SQV-CC-F002G 

E50-SQV-CC_1_4_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002D & E50-SQV-CC-F002H 

E50-SQV-CC_1_5 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002E 

E50-SQV-CC_1_5_6 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002E & E50-SQV-CC-F002F 

E50-SQV-CC_1_5_7 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002E & E50-SQV-CC-F002G 

E50-SQV-CC_1_5_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002E & E50-SQV-CC-F002H 

E50-SQV-CC_1_6 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002F 

E50-SQV-CC_1_6_7 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002F & E50-SQV-CC-F002G 

E50-SQV-CC_1_6_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002F & E50-SQV-CC-F002H 

E50-SQV-CC_1_7 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002G 

E50-SQV-CC_1_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002A & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 

E50-SQV-CC_1_8 2.38E-05 CCF of two components: E50-SQV-CC-F002A & E50-SQV-
CC-F002H 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-SQV-CC_2_3 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C 

E50-SQV-CC_2_3_4 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C & E50-SQV-CC-F002D 

E50-SQV-CC_2_3_5 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C & E50-SQV-CC-F002E 

E50-SQV-CC_2_3_6 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C & E50-SQV-CC-F002F 

E50-SQV-CC_2_3_7 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C & E50-SQV-CC-F002G 

E50-SQV-CC_2_3_8 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002C & E50-SQV-CC-F002H 

E50-SQV-CC_2_4 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002D 

E50-SQV-CC_2_4_5 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002D & E50-SQV-CC-F002E 

E50-SQV-CC_2_4_6 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002D & E50-SQV-CC-F002F 

E50-SQV-CC_2_4_7 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002D & E50-SQV-CC-F002G 

E50-SQV-CC_2_4_8 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002D & E50-SQV-CC-F002H 

E50-SQV-CC_2_5 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002E 

E50-SQV-CC_2_5_6 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002E & E50-SQV-CC-F002F 

E50-SQV-CC_2_5_7 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002E & E50-SQV-CC-F002G 

E50-SQV-CC_2_5_8 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002E & E50-SQV-CC-F002H 

E50-SQV-CC_2_6 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002F 

E50-SQV-CC_2_6_7 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002F & E50-SQV-CC-F002G 

E50-SQV-CC_2_6_8 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002F & E50-SQV-CC-F002H 

E50-SQV-CC_2_7 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002G 

E50-SQV-CC_2_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002B & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-SQV-CC_2_8 2.38E-05 CCF of two components: E50-SQV-CC-F002B & E50-SQV-
CC-F002H 

E50-SQV-CC_3_4 2.38E-05 CCF of two components: E50-SQV-CC-F002C & E50-SQV-
CC-F002D 

E50-SQV-CC_3_4_5 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002D & E50-SQV-CC-F002E 

E50-SQV-CC_3_4_6 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002D & E50-SQV-CC-F002F 

E50-SQV-CC_3_4_7 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002D & E50-SQV-CC-F002G 

E50-SQV-CC_3_4_8 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002D & E50-SQV-CC-F002H 

E50-SQV-CC_3_5 2.38E-05 CCF of two components: E50-SQV-CC-F002C & E50-SQV-
CC-F002E 

E50-SQV-CC_3_5_6 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002E & E50-SQV-CC-F002F 

E50-SQV-CC_3_5_7 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002E & E50-SQV-CC-F002G 

E50-SQV-CC_3_5_8 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002E & E50-SQV-CC-F002H 

E50-SQV-CC_3_6 2.38E-05 CCF of two components: E50-SQV-CC-F002C & E50-SQV-
CC-F002F 

E50-SQV-CC_3_6_7 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002F & E50-SQV-CC-F002G 

E50-SQV-CC_3_6_8 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002F & E50-SQV-CC-F002H 

E50-SQV-CC_3_7 2.38E-05 CCF of two components: E50-SQV-CC-F002C & E50-SQV-
CC-F002G 

E50-SQV-CC_3_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002C & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 

E50-SQV-CC_3_8 2.38E-05 CCF of two components: E50-SQV-CC-F002C & E50-SQV-
CC-F002H 

E50-SQV-CC_4_5 2.38E-05 CCF of two components: E50-SQV-CC-F002D & E50-SQV-
CC-F002E 

E50-SQV-CC_4_5_6 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002E & E50-SQV-CC-F002F 

E50-SQV-CC_4_5_7 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002E & E50-SQV-CC-F002G 

E50-SQV-CC_4_5_8 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002E & E50-SQV-CC-F002H 



NEDO-33201 Rev 3 

4.6-17 

Table 4.6-4  

GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-SQV-CC_4_6 2.38E-05 CCF of two components: E50-SQV-CC-F002D & E50-SQV-
CC-F002F 

E50-SQV-CC_4_6_7 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002F & E50-SQV-CC-F002G 

E50-SQV-CC_4_6_8 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002F & E50-SQV-CC-F002H 

E50-SQV-CC_4_7 2.38E-05 CCF of two components: E50-SQV-CC-F002D & E50-SQV-
CC-F002G 

E50-SQV-CC_4_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002D & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 

E50-SQV-CC_4_8 2.38E-05 CCF of two components: E50-SQV-CC-F002D & E50-SQV-
CC-F002H 

E50-SQV-CC_5_6 2.38E-05 CCF of two components: E50-SQV-CC-F002E & E50-SQV-
CC-F002F 

E50-SQV-CC_5_6_7 7.94E-07 CCF of three components: E50-SQV-CC-F002E & E50-SQV-
CC-F002F & E50-SQV-CC-F002G 

E50-SQV-CC_5_6_8 7.94E-07 CCF of three components: E50-SQV-CC-F002E & E50-SQV-
CC-F002F & E50-SQV-CC-F002H 

E50-SQV-CC_5_7 2.38E-05 CCF of two components: E50-SQV-CC-F002E & E50-SQV-
CC-F002G 

E50-SQV-CC_5_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002E & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 

E50-SQV-CC_5_8 2.38E-05 CCF of two components: E50-SQV-CC-F002E & E50-SQV-
CC-F002H 

E50-SQV-CC_6_7 2.38E-05 CCF of two components: E50-SQV-CC-F002F & E50-SQV-
CC-F002G 

E50-SQV-CC_6_7_8 7.94E-07 CCF of three components: E50-SQV-CC-F002F & E50-SQV-
CC-F002G & E50-SQV-CC-F002H 

E50-SQV-CC_6_8 2.38E-05 CCF of two components: E50-SQV-CC-F002F & E50-SQV-
CC-F002H 

E50-SQV-CC_7_8 2.38E-05 CCF of two components: E50-SQV-CC-F002G & E50-SQV-
CC-F002H 

E50-SQV-CC_ALL 1.50E-04 CCF of all components in group 'E50-SQV-CC' 

E50-STR-PG_1_2 1.98E-04 CCF of two components: E50-STR-PG-D002A & E50-STR-
PG-D002B 

E50-STR-PG_1_2_3 1.98E-05 CCF of three components: E50-STR-PG-D002A & E50-STR-
PG-D002B & E50-STR-PG-D002C 

E50-STR-PG_1_2_4 1.98E-05 CCF of three components: E50-STR-PG-D002A & E50-STR-
PG-D002B & E50-STR-PG-D002D 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-STR-PG_1_3 1.98E-04 CCF of two components: E50-STR-PG-D002A & E50-STR-
PG-D002C 

E50-STR-PG_1_3_4 1.98E-05 CCF of three components: E50-STR-PG-D002A & E50-STR-
PG-D002C & E50-STR-PG-D002D 

E50-STR-PG_1_4 1.98E-04 CCF of two components: E50-STR-PG-D002A & E50-STR-
PG-D002D 

E50-STR-PG_2_3 1.98E-04 CCF of two components: E50-STR-PG-D002B & E50-STR-
PG-D002C 

E50-STR-PG_2_3_4 1.98E-05 CCF of three components: E50-STR-PG-D002B & E50-STR-
PG-D002C & E50-STR-PG-D002D 

E50-STR-PG_2_4 1.98E-04 CCF of two components: E50-STR-PG-D002B & E50-STR-
PG-D002D 

E50-STR-PG_3_4 1.98E-04 CCF of two components: E50-STR-PG-D002C & E50-STR-
PG-D002D 

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_OC-EQU_1_2 6.23E-07 CCF of two components: E50-UV_-OC-F007A & E50-UV_-
OC-F007B 

E50-UV_OC-EQU_1_2_3 4.93E-06 CCF of three components: E50-UV_-OC-F007A & E50-UV_-
OC-F007B & E50-UV_-OC-F007C 

E50-UV_OC-EQU_1_2_4 4.93E-06 CCF of three components: E50-UV_-OC-F007A & E50-UV_-
OC-F007B & E50-UV_-OC-F007D 

E50-UV_OC-EQU_1_3 6.23E-07 CCF of two components: E50-UV_-OC-F007A & E50-UV_-
OC-F007C 

E50-UV_OC-EQU_1_3_4 4.93E-06 CCF of three components: E50-UV_-OC-F007A & E50-UV_-
OC-F007C & E50-UV_-OC-F007D 

E50-UV_OC-EQU_1_4 6.23E-07 CCF of two components: E50-UV_-OC-F007A & E50-UV_-
OC-F007D 

E50-UV_OC-EQU_2_3 6.23E-07 CCF of two components: E50-UV_-OC-F007B & E50-UV_-
OC-F007C 

E50-UV_OC-EQU_2_3_4 4.93E-06 CCF of three components: E50-UV_-OC-F007B & E50-UV_-
OC-F007C & E50-UV_-OC-F007D 

E50-UV_OC-EQU_2_4 6.23E-07 CCF of two components: E50-UV_-OC-F007B & E50-UV_-
OC-F007D 

E50-UV_OC-EQU_3_4 6.23E-07 CCF of two components: E50-UV_-OC-F007C & E50-UV_-
OC-F007D 

E50-UV_OC-EQU_ALL 3.01E-05 CCF of all components in group 'E50-UV_OC-EQU' 

E50-UV_OC_1_2 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-UV_OC_1_2_3 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003C 

E50-UV_OC_1_2_4 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003D 

E50-UV_OC_1_2_5 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003E 

E50-UV_OC_1_2_6 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003F 

E50-UV_OC_1_2_7 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003G 

E50-UV_OC_1_2_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003B & E50-UV_-OC-F003H 

E50-UV_OC_1_3 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C 

E50-UV_OC_1_3_4 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C & E50-UV_-OC-F003D 

E50-UV_OC_1_3_5 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C & E50-UV_-OC-F003E 

E50-UV_OC_1_3_6 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C & E50-UV_-OC-F003F 

E50-UV_OC_1_3_7 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C & E50-UV_-OC-F003G 

E50-UV_OC_1_3_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003C & E50-UV_-OC-F003H 

E50-UV_OC_1_4 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003D 

E50-UV_OC_1_4_5 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003D & E50-UV_-OC-F003E 

E50-UV_OC_1_4_6 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003D & E50-UV_-OC-F003F 

E50-UV_OC_1_4_7 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003D & E50-UV_-OC-F003G 

E50-UV_OC_1_4_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003D & E50-UV_-OC-F003H 

E50-UV_OC_1_5 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003E 

E50-UV_OC_1_5_6 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003E & E50-UV_-OC-F003F 

E50-UV_OC_1_5_7 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003E & E50-UV_-OC-F003G 
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GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-UV_OC_1_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003E & E50-UV_-OC-F003H 

E50-UV_OC_1_6 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003F 

E50-UV_OC_1_6_7 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003F & E50-UV_-OC-F003G 

E50-UV_OC_1_6_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003F & E50-UV_-OC-F003H 

E50-UV_OC_1_7 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003G 

E50-UV_OC_1_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_1_8 2.67E-06 CCF of two components: E50-UV_-OC-F003A & E50-UV_-
OC-F003H 

E50-UV_OC_2_3 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C 

E50-UV_OC_2_3_4 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C & E50-UV_-OC-F003D 

E50-UV_OC_2_3_5 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C & E50-UV_-OC-F003E 

E50-UV_OC_2_3_6 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C & E50-UV_-OC-F003F 

E50-UV_OC_2_3_7 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C & E50-UV_-OC-F003G 

E50-UV_OC_2_3_8 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003C & E50-UV_-OC-F003H 

E50-UV_OC_2_4 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003D 

E50-UV_OC_2_4_5 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003D & E50-UV_-OC-F003E 

E50-UV_OC_2_4_6 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003D & E50-UV_-OC-F003F 

E50-UV_OC_2_4_7 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003D & E50-UV_-OC-F003G 

E50-UV_OC_2_4_8 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003D & E50-UV_-OC-F003H 

E50-UV_OC_2_5 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003E 

E50-UV_OC_2_5_6 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003E & E50-UV_-OC-F003F 
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Table 4.6-4  

GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-UV_OC_2_5_7 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003E & E50-UV_-OC-F003G 

E50-UV_OC_2_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003E & E50-UV_-OC-F003H 

E50-UV_OC_2_6 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003F 

E50-UV_OC_2_6_7 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003F & E50-UV_-OC-F003G 

E50-UV_OC_2_6_8 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003F & E50-UV_-OC-F003H 

E50-UV_OC_2_7 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003G 

E50-UV_OC_2_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003B & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_2_8 2.67E-06 CCF of two components: E50-UV_-OC-F003B & E50-UV_-
OC-F003H 

E50-UV_OC_3_4 2.67E-06 CCF of two components: E50-UV_-OC-F003C & E50-UV_-
OC-F003D 

E50-UV_OC_3_4_5 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003D & E50-UV_-OC-F003E 

E50-UV_OC_3_4_6 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003D & E50-UV_-OC-F003F 

E50-UV_OC_3_4_7 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003D & E50-UV_-OC-F003G 

E50-UV_OC_3_4_8 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003D & E50-UV_-OC-F003H 

E50-UV_OC_3_5 2.67E-06 CCF of two components: E50-UV_-OC-F003C & E50-UV_-
OC-F003E 

E50-UV_OC_3_5_6 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003E & E50-UV_-OC-F003F 

E50-UV_OC_3_5_7 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003E & E50-UV_-OC-F003G 

E50-UV_OC_3_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003E & E50-UV_-OC-F003H 

E50-UV_OC_3_6 2.67E-06 CCF of two components: E50-UV_-OC-F003C & E50-UV_-
OC-F003F 

E50-UV_OC_3_6_7 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003F & E50-UV_-OC-F003G 

E50-UV_OC_3_6_8 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003F & E50-UV_-OC-F003H 
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Table 4.6-4  

GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-UV_OC_3_7 2.67E-06 CCF of two components: E50-UV_-OC-F003C & E50-UV_-
OC-F003G 

E50-UV_OC_3_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003C & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_3_8 2.67E-06 CCF of two components: E50-UV_-OC-F003C & E50-UV_-
OC-F003H 

E50-UV_OC_4_5 2.67E-06 CCF of two components: E50-UV_-OC-F003D & E50-UV_-
OC-F003E 

E50-UV_OC_4_5_6 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003E & E50-UV_-OC-F003F 

E50-UV_OC_4_5_7 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003E & E50-UV_-OC-F003G 

E50-UV_OC_4_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003E & E50-UV_-OC-F003H 

E50-UV_OC_4_6 2.67E-06 CCF of two components: E50-UV_-OC-F003D & E50-UV_-
OC-F003F 

E50-UV_OC_4_6_7 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003F & E50-UV_-OC-F003G 

E50-UV_OC_4_6_8 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003F & E50-UV_-OC-F003H 

E50-UV_OC_4_7 2.67E-06 CCF of two components: E50-UV_-OC-F003D & E50-UV_-
OC-F003G 

E50-UV_OC_4_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003D & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_4_8 2.67E-06 CCF of two components: E50-UV_-OC-F003D & E50-UV_-
OC-F003H 

E50-UV_OC_5_6 2.67E-06 CCF of two components: E50-UV_-OC-F003E & E50-UV_-
OC-F003F 

E50-UV_OC_5_6_7 7.05E-06 CCF of three components: E50-UV_-OC-F003E & E50-UV_-
OC-F003F & E50-UV_-OC-F003G 

E50-UV_OC_5_6_8 7.05E-06 CCF of three components: E50-UV_-OC-F003E & E50-UV_-
OC-F003F & E50-UV_-OC-F003H 

E50-UV_OC_5_7 2.67E-06 CCF of two components: E50-UV_-OC-F003E & E50-UV_-
OC-F003G 

E50-UV_OC_5_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003E & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_5_8 2.67E-06 CCF of two components: E50-UV_-OC-F003E & E50-UV_-
OC-F003H 

E50-UV_OC_6_7 2.67E-06 CCF of two components: E50-UV_-OC-F003F & E50-UV_-
OC-F003G 
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Table 4.6-4  

GDCS – Common Cause Failures 

Basic Event Probability Description 

E50-UV_OC_6_7_8 7.05E-06 CCF of three components: E50-UV_-OC-F003F & E50-UV_-
OC-F003G & E50-UV_-OC-F003H 

E50-UV_OC_6_8 2.67E-06 CCF of two components: E50-UV_-OC-F003F & E50-UV_-
OC-F003H 

E50-UV_OC_7_8 2.67E-06 CCF of two components: E50-UV_-OC-F003G & E50-UV_-
OC-F003H 

E50-UV_OC_ALL 3.01E-04 CCF of all components in group 'E50-UV_OC' 
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Table 4.6-5  

GDCS - Human Error Events 

Basic Event Description 
E50-XHE-FO-EQU OPERATOR FAILS TO ACTUATE GDCS 

E50-XHE-FO-GDCS OPERATOR FAILS TO ACTUATE GDCS 

XXX-XHE-FO-RPVLDE OP. FAILS TO RECOG. OR CHECK THE RPV DECREASING LEVEL
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Table 4.6-6  

GDCS - Top Events 

Top Event Description Sheet

VE-TOPEQU Long Term 1 of 3 Pools and 1 of 4 Lines OR 2 of 3 Pools Function. 14 
VI-TOPINJ Short Term 1 of 3 Pools and 2 of 8 LinesFunction. 40 
VI-TOPRUP Short Term 3 of 3 Pools and 8 of 8 Injection Lines Function. 1 
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Table 4.6-7  

GDCS - Basic Events 

Basic Event Probability Description 

C74-SLU-CF-DLTD 1.08E-05 CCF's TO OPERATE OF DISCRETE LOGIC TIME 
DELAY's 

E50-POL-RP-POOLA 3.00E-07 GDCS POOL A LEAKS CATASTROPHICALLY 

E50-POL-RP-POOLB/C 3.00E-07 GDCS POOL B/C LEAKS CATASTROPHICALLY 

E50-POL-RP-POOLD 3.00E-07 GDCS POOL D LEAKS CATASTROPHICALLY 

E50-SQV-CC-F002A 3.00E-03 SQUIB VALVE F002A FAILS TO OPERATE 

E50-SQV-CC-F002B 3.00E-03 SQUIB VALVE F002B FAILS TO OPERATE 

E50-SQV-CC-F002C 3.00E-03 SQUIB VALVE F002C FAILS TO OPERATE 

E50-SQV-CC-F002D 3.00E-03 SQUIB VALVE F002D FAILS TO OPERATE 

E50-SQV-CC-F002E 3.00E-03 SQUIB VALVE F002E FAILS TO OPERATE 

E50-SQV-CC-F002F 3.00E-03 SQUIB VALVE F002F FAILS TO OPERATE 

E50-SQV-CC-F002G 3.00E-03 SQUIB VALVE F002G FAILS TO OPERATE 

E50-SQV-CC-F002H 3.00E-03 SQUIB VALVE F002H FAILS TO OPERATE 

E50-SQV-CC-F006A 6.00E-03 SQUIB VALVE F006A FAILS TO OPERATE IN EXTREME 
CONDITIONS 

E50-SQV-CC-F006B 6.00E-03 SQUIB VALVE F006B FAILS TO OPERATE IN EXTREME 
CONDITIONS 

E50-SQV-CC-F006C 6.00E-03 SQUIB VALVE F006C FAILS TO OPERATE IN EXTREME 
CONDITIONS 

E50-SQV-CC-F006D 6.00E-03 SQUIB VALVE F006D FAILS TO OPERATE IN EXTREME 
CONDITIONS 

E50-SQV-CF-4OPEN 1.50E-05 CCF OF 4 OR MORE SQUIB VALVES TO OPEN 

E50-SQV-CO-F009A 9.60E-06 SQUIB DELUGE VALVE F009A SPUR. OPENING [#7] 

E50-SQV-CO-F009B 9.60E-06 SQUIB DELUGE VALVE F009B SPUR. OPENING [#7] 

E50-SQV-CO-F009C 9.60E-06 SQUIB DELUGE VALVE F009C SPUR. OPENING [#7] 

E50-SQV-CO-F009D 9.60E-06 SQUIB DELUGE VALVE F009D SPUR. OPENING [#7] 

E50-SQV-CO-F009E 9.60E-06 SQUIB DELUGE VALVE F009E SPUR. OPENING [#7] 

E50-SQV-CO-F009F 9.60E-06 SQUIB DELUGE VALVE F009F SPUR. OPENING [#7] 

E50-SQV-CO-F009G 9.60E-06 SQUIB DELUGE VALVE F009G SPUR. OPENING [#7] 

E50-SQV-CO-F009H 9.60E-06 SQUIB DELUGE VALVE F009H SPUR. OPENING [#7] 

E50-SQV-CO-F009J 9.60E-06 SQUIB DELUGE VALVE F009J SPUR. OPENING [#7] 

E50-SQV-CO-F009K 9.60E-06 SQUIB DELUGE VALVE F009K SPUR. OPENING [#7] 
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Table 4.6-7  

GDCS - Basic Events 

Basic Event Probability Description 

E50-SQV-CO-F009L 9.60E-06 SQUIB DELUGE VALVE F009L SPUR. OPENING [#7] 

E50-SQV-CO-F009M 9.60E-06 SQUIB DELUGE VALVE F009M SPUR. OPENING [#7] 

E50-SSW-FO 3.70E-07 SOLID STATE SWITCH FAIL TO OPERATE 

E50-STR-PG-D002A 1.07E-02 STRAINER/FILTER D002A PLUGS DURING 
OPERATION 

E50-STR-PG-D002B 1.07E-02 STRAINER D002B PLUGGED 

E50-STR-PG-D002C 1.07E-02 STRAINER D002C PLUGGED 

E50-STR-PG-D002D 1.07E-02 STRAINER D002D PLUGGED 

E50-UV_-OC-F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003B 1.75E-02 CHECK VALVE F003B FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003C 1.75E-02 CHECK VALVE F003C FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003E 1.75E-02 CHECK VALVE F003E FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003F 1.75E-02 CHECK VALVE F003F FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003G 1.75E-02 CHECK VALVE F003G FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F003H 1.75E-02 CHECK VALVE F003H FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F007A 1.75E-03 CHECK VALVE F007A FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F007B 1.75E-03 CHECK VALVE F007B FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F007C 1.75E-03 CHECK VALVE F007C FAILS TO REMAIN OPEN OR 
PLUG 

E50-UV_-OC-F007D 1.75E-03 CHECK VALVE F007D FAILS TO REMAIN OPEN OR 
PLUG 

T23-POL-RP-SP 3.00E-07 SUPPRESSION POOL LEAKS CATASTROPHICALLY 
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Table 4.6-8  

GDCS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

TopGate Probability Without CCF 

VE-TOPEQU 4.5E-04 1.79E-11 

VI-TOPINJ 4.5E-04 2.36E-11 

VI-TOPRUP 1.54E-01 1.52E-01 

VE-TOPEQU LONG TERM 1 OF 3 POOLS AND 1 OF 4 LINES OR 2 OF 3 POOLS FAIL 

Probability % of 
Top Event Probability Description 

3.01E-04 66.7 E50-UV_OC_ALL 3.01E-04 CCF of all components in group 'E50-UV_OC' 

1.5E-04 33.3 E50-SQV-CC_ALL 1.5E-04 CCF of all components in group 'E50-SQV-CC' 

E50-SQV-CF-
4OPEN 1.5E-05 CCF OF 4 OR MORE SQUIB VALVES TO OPEN 

8.03E-09 0.0 
E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-SQV-CF-
4OPEN 1.5E-05 CCF OF 4 OR MORE SQUIB VALVES TO OPEN 

4.5E-09 0.0 
E50-SQV-CC-
EQU_ALL 3.E-04 CCF of all components in group 'E50-SQV-CC-

EQU' 

E50-SQV-CF-
4OPEN 1.5E-05 CCF OF 4 OR MORE SQUIB VALVES TO OPEN 

4.51E-10 0.0 
E50-UV_OC-
EQU_ALL 3.01E-05 CCF of all components in group 'E50-UV_OC-EQU'

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN OPEN 

OR PLUG 6.6E-11 0.0 

E50-
UV_OC_4_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003D & 

E50-UV_-OC-F003E & E50-UV_-OC-F003H 

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_-OC-
F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN OPEN 

OR PLUG 6.6E-11 0.0 

E50-
UV_OC_1_5_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & 

E50-UV_-OC-F003E & E50-UV_-OC-F003H 

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_-OC-
F003E 1.75E-02 CHECK VALVE F003E FAILS TO REMAIN OPEN 

OR PLUG 6.6E-11 0.0 

E50-
UV_OC_1_4_8 7.05E-06 CCF of three components: E50-UV_-OC-F003A & 

E50-UV_-OC-F003D & E50-UV_-OC-F003H 
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Probability % of 
Top Event Probability Description 

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_-OC-
F003H 1.75E-02 CHECK VALVE F003H FAILS TO REMAIN OPEN 

OR PLUG 6.6E-11 0.0 

E50-
UV_OC_1_4_5 7.05E-06 CCF of three components: E50-UV_-OC-F003A & 

E50-UV_-OC-F003D & E50-UV_-OC-F003E 

E50-STR-PG_ALL 5.35E-04 CCF of all components in group 'E50-STR-PG' 

E50-UV_-OC-
F003H 1.75E-02 CHECK VALVE F003H FAILS TO REMAIN OPEN 

OR PLUG 

E50-UV_-OC-
F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN OPEN 

OR PLUG 

E50-UV_-OC-
F003E 1.75E-02 CHECK VALVE F003E FAILS TO REMAIN OPEN 

OR PLUG 

5.02E-11 0.0 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN OPEN 

OR PLUG 

 
VI-TOPINJ SHORT TERM 1 OF 3 POOLS FAIL AND 2 OF 8 LINES FAIL 

Probability % of 
Top Event Probability Description 

3.01E-04 66.7 E50-UV_OC_ALL 3.01E-04 CCF of all components in group 'E50-UV_OC' 

1.5E-04 33.3 E50-SQV-CC_ALL 1.5E-04 CCF of all components in group 'E50-SQV-CC'

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009B 9.6E-06 SQUIB DELUGE VALVE F009B SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009C 9.6E-06 SQUIB DELUGE VALVE F009C SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009F 9.6E-06 SQUIB DELUGE VALVE F009F SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 
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Probability % of 
Top Event Probability Description 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009G 9.6E-06 SQUIB DELUGE VALVE F009G SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009K 9.6E-06 SQUIB DELUGE VALVE F009K SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009L 9.6E-06 SQUIB DELUGE VALVE F009L SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_4_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003D & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009B 9.6E-06 SQUIB DELUGE VALVE F009B SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_1_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003A & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 

E50-UV_-OC-
F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN 

OPEN OR PLUG 

E50-SQV-CO-
F009C 9.6E-06 SQUIB DELUGE VALVE F009C SPUR. 

OPENING [#7] 1.18E-12 0.0 

E50-UV_OC_1_5_8 7.05E-06 
CCF of three components: E50-UV_-OC-
F003A & E50-UV_-OC-F003E & E50-UV_-OC-
F003H 
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VI-TOPRUP SHORT TERM 3 0F 3 POOLS AND 8 OF 8 INJECTION LINES FUNCTION 

Probability % of 
Top Event Probability Description 

1.75E-02 11.4 E50-UV_-OC-
F003A 1.75E-02 CHECK VALVE F003A FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003B 1.75E-02 CHECK VALVE F003B FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003C 1.75E-02 CHECK VALVE F003C FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003D 1.75E-02 CHECK VALVE F003D FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003E 1.75E-02 CHECK VALVE F003E FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003F 1.75E-02 CHECK VALVE F003F FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003G 1.75E-02 CHECK VALVE F003G FAILS TO REMAIN 

OPEN OR PLUG 

1.75E-02 11.4 E50-UV_-OC-
F003H 1.75E-02 CHECK VALVE F003H FAILS TO REMAIN 

OPEN OR PLUG 

3.E-03 2.0 E50-SQV-CC-
F002A 3.E-03 SQUIB VALVE F002A FAILS TO OPERATE 

3.E-03 2.0 E50-SQV-CC-
F002B 3.E-03 SQUIB VALVE F002B FAILS TO OPERATE 
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Figure 4.6-1. Simplified Diagram for GDCS System 
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Sheet 2

1 OR MORE POOLS FAIL
TO DISCHARGE

E50-1OF3POOL-FTD

POOL A FAILS TO
DISCHARGE

E50-POOLA-FAIL

Sheet 11

POOL BC FAILS TO
DISCHARGE

E50-POOLBC-FAIL

Sheet 12

POOL  D FAILS TO
DISCHARGE

E50-POOLD-FAIL

Sheet 13

 
Figure 4.6-2. Gravity Driven Cooling System Fault Tree 
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1 OR MORE INJECTION
LINES FAIL TO INJECT

INTO THE RPV

E50-INJ8OF8-FTI
Sheet 1

LINE A FAILS TO
INJECT WATER IN RPV

E50-LINEA-FTI

Sheet 3

LINE C FAILS TO
INJECT WATER IN RPV

E50-LINEC-FTI

Sheet 4

LINE E FAILS TO
INJECT WATER IN RPV

E50-LINEE-FTI

Sheet 5

LINE G FAILS TO
INJECT WATER TO RPV

E50-LINEG-FTI

Sheet 6

LINE D FAILS TO
INJECT WATER IN RPV

E50-LINED-FTI

Sheet 7

LINE F FAILS TO
INJECT WATER IN RPV

E50-LINEF-FTI

Sheet 8

LINE H FAILS TO
INJECT WATER TO RPV

E50-LINEH-FTI

Sheet 9

LINE B FAILS TO
INJECT WATER IN RPV

E50-LINEB-FTI

Sheet 10

  
Figure 4.6-2.  Sheet 2  Gravity Driven Cooling System 
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LINE A FAILS TO
INJECT WATER IN RPV

E50-LINEA-FTI
Sheet 41
Sheet 53
Sheet 2

MECHANICAL FAILURES
ON LINE A (POOL A)

E50-LINEA-MECH

SQUIB VALVE F002A
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G9

Sheet 42

CHECK VALVE F003A
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G9

Sheet 46

MANUAL AND AUTOMATIC
ACTUATION FAILURE OF

F002A

E50-F002A-FTA

ELECTRICAL
TRANSMISSION FAILURE

TO F002A

E50-F002A-ELEC

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002A-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002A-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002A-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002A-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002A

Sheet 50

  
Figure 4.6-2.  Sheet 3  Gravity Driven Cooling System 
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LINE C FAILS TO
INJECT WATER IN RPV

E50-LINEC-FTI
Sheet 63
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE C (POOL B/C)

E50-LINEC-MECH

SQUIB VALVE F002C
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G11

Sheet 64

CHECK VALVE F003C
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G11

Sheet 68

MANUAL AND AUTOMATIC
ACTUATION FAILURE OF

F002C FAILS

E50-F002C-FTA

ELECTRICAL
TRANSMISSION FAILURE

TO F002C

E50-F002C-ELEC

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002C-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002C-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002C-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002C-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002C

Sheet 72

  
Figure 4.6-2.  Sheet 4  Gravity Driven Cooling System 
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LINE E FAILS TO
INJECT WATER IN RPV

E50-LINEE-FTI
Sheet 53
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE E (POOL A)

E50-LINEE-MECH

SQUIB VALVE F002E
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G13

Sheet 54

CHECK VALVE F003E
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G13

Sheet 58

MANUAL AND AUTOMATIC
ACTUATION FAILURE OF

F002E

E50-F002E-FTA

ELECTRICAL
TRANSMISSION FAILURE

TO F002E

E50-F002E-ELEC

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002E-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002E-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002E-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002E-C
1.00E-03

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002E

Sheet 62

  
Figure 4.6-2.  Sheet 5  Gravity Driven Cooling System 
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LINE G FAILS TO
INJECT WATER TO RPV

E50-LINEG-FTI
Sheet 63
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE G (POOL B/C)

E50-LINEG-MECH

SQUIB VALVE F002G
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G15

Sheet 73

CHECK VALVE F003G 
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G15

Sheet 77

MANUAL AND AUTOMATIC
ACTUATION OF F002G

FAILS

E50-F002G-FTA

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002G

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2G

Sheet 81

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

ELECTRICAL
TRANSMISSION FAILURE

TO F002G

E50-F002G-ELEC

Sheet 82

  
Figure 4.6-2.  Sheet 6  Gravity Driven Cooling System 
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LINE D FAILS TO
INJECT WATER IN RPV

E50-LINED-FTI
Sheet 13
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE D (POOL D)

E50-LINED-MECH

SQUIB VALVE F002D
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G12

Sheet 104

CHECK VALVE F003D
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G12

Sheet 108

MANUAL AND AUTOMATIC
ACTUATION OF F002D

FAILS

E50-F002D-FTA

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002D

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2D

Sheet 112

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2D

E50-F002D-ELEC

Sheet 113

  
Figure 4.6-2.  Sheet 7  Gravity Driven Cooling System 
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LINE F FAILS TO
INJECT WATER IN RPV

E50-LINEF-FTI
Sheet 63
Sheet 2

Sheet 41

FAILURES ON LINE F
(POOL B/C)

E50-LINEF-MECH

SQUIB VALVE F002F
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G14

Sheet 83

CHECK VALVE F003F
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G14

Sheet 87

MANUAL AND AUTOMATIC
ACTUATION OF FOO2F

FAILS

E50-F002F-FTA

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002F

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2F

Sheet 91

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2F

E50-F002F-ELEC

Sheet 92

  
Figure 4.6-2.  Sheet 8  Gravity Driven Cooling System 
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LINE H FAILS TO
INJECT WATER TO RPV

E50-LINEH-FTI
Sheet 13
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE H (POOL D)

E50-LINEH-MECH

SQUIB VALVE F002H
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G16

Sheet 114

CHECK VALVE  F003H
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G16

Sheet 118

MANUAL AND AUTOMATIC
ACTUATION OF F002H

FAILS

E50-F002H-FTA

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002H

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2H

Sheet 122

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2H

E50-F002H-ELEC

Sheet 123

  
Figure 4.6-2.  Sheet 9  Gravity Driven Cooling System 
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LINE B FAILS TO
INJECT WATER IN RPV

E50-LINEB-FTI
Sheet 63
Sheet 2

Sheet 41

MECHANICAL FAILURES
ON LINE B (POOL B/C)

E50-LINEB-MECH

SQUIB VALVE F002B
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G10

Sheet 93

CHECK VALVE F003B
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G10

Sheet 97

MANUAL AND AUTOMATIC
ACTUATION OF F002B

FAILS

E50-F002B-FTA

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002B

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2B

Sheet 101

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2B

E50-F002B-ELEC

Sheet 102

  
Figure 4.6-2.  Sheet 10  Gravity Driven Cooling System 
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POOL A FAILS TO
DISCHARGE

E50-POOLA-FAIL
Sheet 40
Sheet 39
Sheet 1

POOL A EMPTY DUE TO
OTHER CAUSES

E50-POOLA-MT

Sheet 52

POOL A INJECTION
LINES FAIL TO OPEN

E50-POOLA-FTI

Sheet 53

  
Figure 4.6-2.  Sheet 11  Gravity Driven Cooling System 
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POOL BC FAILS TO
DISCHARGE

E50-POOLBC-FAIL
Sheet 40
Sheet 39
Sheet 1

POOL BC INJECTION
LINES FAIL TO OPEN

E50-POOLBC-FTI

Sheet 63

POOL BC EMPTY DUE TO
OTHER CAUSES

E50-POOLBC-MT

Sheet 103

  
Figure 4.6-2.  Sheet 12  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-45 

POOL  D FAILS TO
DISCHARGE

E50-POOLD-FAIL
Sheet 40
Sheet 39
Sheet 1

POOL D EMPTY DUE TO
OTHER CAUSES

E50-POOLD-MT

SQUIB DELUGE VALVE
F009D SPUR. OPENING

[#7]

E50-SQV-CO-F009D
9.60E-06

SQUIB DELUGE VALVE
F009H SPUR. OPENING

[#7]

E50-SQV-CO-F009H
9.60E-06

SQUIB DELUGE VALVE
F009M SPUR. OPENING

[#7]

E50-SQV-CO-F009M
9.60E-06

GDCS POOL D LEAKS
CATASTROPHICALLY

E50-POL-RP-POOLD
3.00E-07

POOL D INJECTION
LINES FAIL TO OPEN

E50-POOLD-FTI

LINE D FAILS TO
INJECT WATER IN RPV

E50-LINED-FTI

Sheet 7

LINE H FAILS TO
INJECT WATER TO RPV

E50-LINEH-FTI

Sheet 9

  
Figure 4.6-2.  Sheet 13  Gravity Driven Cooling System 
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LONG TERM��1 OF 3
POOLS AND 1 OF 4
LINES OR��2 OF 3
POOLS FUNCTION

VE-TOPEQU

LONG TERM��4/4
LINES��AND��3/3 POOLS

FAIL

E50-4OF4EQU3OF3POOL-FAIL

4/4 EQUALIZING LINES
FAIL TO INJECT INTO

RPV

E50-4OF4EQU-FTI

SUPPRESSION POOL
LEAKS

CATASTROPHICALLY

T23-POL-RP-SP
3.00E-07

ALL 4 EQUALIZING
LINES FAIL (LONG

TERM)

E50-SP-FAILALL

Sheet 15

3/3 GDCS POOLS FAIL
TO DISCHARGE

E50-3OF3POOL-FTD

Sheet 40

LONG TERM��2/3 GDCS
POOLS FAIL TO

DISCHARGE

E50-2OF3POOL-FTD

Sheet 39

  
Figure 4.6-2.  Sheet 14  Gravity Driven Cooling System 
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ALL 4 EQUALIZING
LINES FAIL (LONG

TERM)

E50-SP-FAILALL
Sheet 14

LINE A FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINEA

SQUIB VALVE F006A
ACTUATION FAILURE

E50-SQV-ACT-F006A

ELECTRICAL
TRANSMISSION FAILURES

TO F006A

E50-F006A-ELEC

Sheet 16

MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-A

Sheet 17

FAILURES ON LINE A
FROM SUPPR. POOL

E50-SP-OTH-LINEA

SQUIB VALVE F006A
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G5

Sheet 19

STRAINER/FILTER D002A
PLUGS DURING
OPERATION --

including common
cause

E50-STR-PG-G5

Sheet 20

CHECK VALVE F007A
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G6

Sheet 21

LINE B FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINEB

Sheet 22

LINE C FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINEC

Sheet 27

LINE D FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINED

Sheet 33

  
Figure 4.6-2.  Sheet 15  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-48 

ELECTRICAL
TRANSMISSION FAILURES

TO F006A

E50-F006A-ELEC
Sheet 15

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006A-A
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006A-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006A-DPS
1.00E-03

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006A-B
1.00E-03

  
Figure 4.6-2.  Sheet 16  Gravity Driven Cooling System 
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MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-A
Sheet 15

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006A

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006A-B-MAN
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006A-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006A-DPS
1.00E-03

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006A-A-MAN
1.00E-03

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-EQU
1.61E-03

MANUAL EQUALIZATION
HARDWARE FAILURE

E50-EQU-HDW-FAIL

Sheet 18

  
Figure 4.6-2.  Sheet 17  Gravity Driven Cooling System 
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MANUAL EQUALIZATION
HARDWARE FAILURE

E50-EQU-HDW-FAIL
Sheet 23
Sheet 27
Sheet 33

... see x-ref

CCF's TO OPERATE OF
DISCRETE LOGIC TIME

DELAY's

C74-SLU-CF-DLTD
1.08E-05

SOLID STATE SWITCH
FAIL TO OPERATE

E50-SSW-FO
3.70E-07

  
Figure 4.6-2.  Sheet 18  Gravity Driven Cooling System 
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SQUIB VALVE F006A
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G5
Sheet 15

SQUIB VALVE F006A
FAILS TO OPERATE IN

EXTREME CONDITIONS

E50-SQV-CC-F006A
6.00E-03

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B

E50-SQV-CC-EQU_1_2
1.11E-04

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_1_3
1.11E-04

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_4
1.11E-04

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_1_2_3
1.11E-05

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_2_4
1.11E-05

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_3_4
1.11E-05

CCF of all components
in group

'E50-SQV-CC-EQU'

E50-SQV-CC-EQU_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 19  Gravity Driven Cooling System 
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STRAINER/FILTER D002A
PLUGS DURING
OPERATION --

including common
cause

E50-STR-PG-G5
Sheet 15

STRAINER/FILTER D002A
PLUGS DURING

OPERATION

E50-STR-PG-D002A
1.07E-02

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B

E50-STR-PG_1_2
1.98E-04

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002C

E50-STR-PG_1_3
1.98E-04

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002D

E50-STR-PG_1_4
1.98E-04

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002C
E50-STR-PG_1_2_3

1.98E-05

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002D
E50-STR-PG_1_2_4

1.98E-05

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_1_3_4

1.98E-05

CCF of all components
in group 'E50-STR-PG'

E50-STR-PG_ALL
5.35E-04

  
Figure 4.6-2.  Sheet 20  Gravity Driven Cooling System 
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CHECK VALVE F007A
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G6
Sheet 15

CHECK VALVE F007A
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F007A
1.75E-03

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B

E50-UV_OC-EQU_1_2
6.23E-07

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007C

E50-UV_OC-EQU_1_3
6.23E-07

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_4
6.23E-07

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007C

E50-UV_OC-EQU_1_2_3
4.93E-06

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_2_4
4.93E-06

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_3_4
4.93E-06

CCF of all components
in group

'E50-UV_OC-EQU'

E50-UV_OC-EQU_ALL
3.00E-05

  
Figure 4.6-2.  Sheet 21  Gravity Driven Cooling System 
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LINE B FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINEB
Sheet 15

SQUIB VALVE F006B
ACTUATION FAILURE

E50-SQV-ACT-F006B

ELECTRICAL
TRANSMISSION FAILURES

TO F006B

E50-F006B-ELEC

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006B-A
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006B-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006B-DPS
1.00E-03

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006B-B
1.00E-03

MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-B

Sheet 23

FAILURES ON LINE B
FROM SUPPR. POOL

E50-SP-OTH-LINEB

SQUIB VALVE F006B
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G6

Sheet 24

STRAINER  D002B
PLUGGED -- including

common cause

E50-STR-PG-G6

Sheet 25

CHECK VALVE F007B
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G7

Sheet 26

  
Figure 4.6-2.  Sheet 22  Gravity Driven Cooling System 
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MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-B
Sheet 22

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006B

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006B-B-MAN
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006B-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006B-DPS
1.00E-03

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006B-A-MAN
1.00E-03

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-EQU
1.61E-03

MANUAL EQUALIZATION
HARDWARE FAILURE

E50-EQU-HDW-FAIL

Sheet 18

  
Figure 4.6-2.  Sheet 23  Gravity Driven Cooling System 
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4.6-56 

SQUIB VALVE F006B
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G6
Sheet 22

SQUIB VALVE F006B
FAILS TO OPERATE IN

EXTREME CONDITIONS

E50-SQV-CC-F006B
6.00E-03

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B

E50-SQV-CC-EQU_1_2
1.11E-04

CCF of two
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_2_3
1.11E-04

CCF of two
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_2_4
1.11E-04

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_1_2_3
1.11E-05

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_2_4
1.11E-05

CCF of three
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_2_3_4
1.11E-05

CCF of all components
in group

'E50-SQV-CC-EQU'

E50-SQV-CC-EQU_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 24  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-57 

STRAINER  D002B
PLUGGED -- including

common cause

E50-STR-PG-G6
Sheet 22

STRAINER  D002B
PLUGGED

E50-STR-PG-D002B
1.07E-02

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B

E50-STR-PG_1_2
1.98E-04

CCF of two
components:

E50-STR-PG-D002B &
E50-STR-PG-D002C

E50-STR-PG_2_3
1.98E-04

CCF of two
components:

E50-STR-PG-D002B &
E50-STR-PG-D002D

E50-STR-PG_2_4
1.98E-04

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002C
E50-STR-PG_1_2_3

1.98E-05

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002D
E50-STR-PG_1_2_4

1.98E-05

CCF of three
components:

E50-STR-PG-D002B &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_2_3_4

1.98E-05

CCF of all components
in group 'E50-STR-PG'

E50-STR-PG_ALL
5.35E-04

  
Figure 4.6-2.  Sheet 25  Gravity Driven Cooling System 
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4.6-58 

CHECK VALVE F007B
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G7
Sheet 22

CHECK VALVE F007B
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F007B
1.75E-03

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B

E50-UV_OC-EQU_1_2
6.23E-07

CCF of two
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007C

E50-UV_OC-EQU_2_3
6.23E-07

CCF of two
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007D

E50-UV_OC-EQU_2_4
6.23E-07

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007C

E50-UV_OC-EQU_1_2_3
4.93E-06

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_2_4
4.93E-06

CCF of three
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_2_3_4
4.93E-06

CCF of all components
in group

'E50-UV_OC-EQU'

E50-UV_OC-EQU_ALL
3.00E-05

  
Figure 4.6-2.  Sheet 26  Gravity Driven Cooling System 
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4.6-59 

LINE C FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINEC
Sheet 15

SQUIB VALVE F006C
ACTUATION FAILURE

E50-SQV-ACT-F006C

MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-C

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-EQU
1.61E-03

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006C

Sheet 28

MANUAL EQUALIZATION
HARDWARE FAILURE

E50-EQU-HDW-FAIL

Sheet 18

ELECTRICAL
TRANSMISSION FAILURES

TO F006C

E50-F006C-ELEC

Sheet 29

FAILURES ON LINE C
FROM SUPPR. POOL

E50-SP-OTH-LINEC

SQUIB VALVE F006C
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G7

Sheet 30

STRAINER  D002C
PLUGGED -- including

common cause

E50-STR-PG-G7

Sheet 31

CHECK VALVE F007C
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G8

Sheet 32

  
Figure 4.6-2.  Sheet 27  Gravity Driven Cooling System 
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4.6-60 

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006C
Sheet 27

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006C-B-MAN
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006C-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006C-DPS
1.00E-03

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006C-A-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 28  Gravity Driven Cooling System 
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4.6-61 

ELECTRICAL
TRANSMISSION FAILURES

TO F006C

E50-F006C-ELEC
Sheet 27

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006C-A
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006C-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006C-DPS
1.00E-03

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006C-B
1.00E-03

  
Figure 4.6-2.  Sheet 29  Gravity Driven Cooling System 
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4.6-62 

SQUIB VALVE F006C
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G7
Sheet 27

SQUIB VALVE F006C
FAILS TO OPERATE IN

EXTREME CONDITIONS

E50-SQV-CC-F006C
6.00E-03

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_1_3
1.11E-04

CCF of two
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_2_3
1.11E-04

CCF of two
components:

E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_3_4
1.11E-04

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006C

E50-SQV-CC-EQU_1_2_3
1.11E-05

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_3_4
1.11E-05

CCF of three
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_2_3_4
1.11E-05

CCF of all components
in group

'E50-SQV-CC-EQU'

E50-SQV-CC-EQU_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 30  Gravity Driven Cooling System 
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4.6-63 

STRAINER  D002C
PLUGGED -- including

common cause

E50-STR-PG-G7
Sheet 27

STRAINER  D002C
PLUGGED

E50-STR-PG-D002C
1.07E-02

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002C

E50-STR-PG_1_3
1.98E-04

CCF of two
components:

E50-STR-PG-D002B &
E50-STR-PG-D002C

E50-STR-PG_2_3
1.98E-04

CCF of two
components:

E50-STR-PG-D002C &
E50-STR-PG-D002D

E50-STR-PG_3_4
1.98E-04

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002C
E50-STR-PG_1_2_3

1.98E-05

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_1_3_4

1.98E-05

CCF of three
components:

E50-STR-PG-D002B &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_2_3_4

1.98E-05

CCF of all components
in group 'E50-STR-PG'

E50-STR-PG_ALL
5.35E-04

  
Figure 4.6-2.  Sheet 31  Gravity Driven Cooling System 
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4.6-64 

CHECK VALVE F007C
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G8
Sheet 27

CHECK VALVE F007C
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F007C
1.75E-03

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007C

E50-UV_OC-EQU_1_3
6.23E-07

CCF of two
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007C

E50-UV_OC-EQU_2_3
6.23E-07

CCF of two
components:

E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_3_4
6.23E-07

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007C

E50-UV_OC-EQU_1_2_3
4.93E-06

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_3_4
4.93E-06

CCF of three
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_2_3_4
4.93E-06

CCF of all components
in group

'E50-UV_OC-EQU'

E50-UV_OC-EQU_ALL
3.00E-05

  
Figure 4.6-2.  Sheet 32  Gravity Driven Cooling System 
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4.6-65 

LINE D FROM SUPPR.
POOL FAILS TO OPEN

E50-SP-FAIL-LINED
Sheet 15

SQUIB VALVE F006D
ACTUATION FAILURE

E50-SQV-ACT-F006D

MANUAL EQUALIZATION
RECOVERY FAILURE

E50-EQUSQUIB-MAN-D

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-EQU
1.61E-03

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006D

Sheet 34

MANUAL EQUALIZATION
HARDWARE FAILURE

E50-EQU-HDW-FAIL

Sheet 18

ELECTRICAL
TRANSMISSION FAILURES

TO F006D

E50-F006D-ELEC

Sheet 35

FAILURES ON LINE D
FROM SUPPR. POOL

E50-SP-OTH-LINED

SQUIB VALVE F006D
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G8

Sheet 36

STRAINER  D002D
PLUGGED -- including

common cause

E50-STR-PG-G8

Sheet 37

CHECK VALVE F007D
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G9

Sheet 38

  
Figure 4.6-2.  Sheet 33  Gravity Driven Cooling System 
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4.6-66 

SIGNAL FAILURE FOR
MANUAL INITIATION OF

EQUALIZATION

E50-SIGFAIL-F006D
Sheet 33

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006D-B-MAN
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006D-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006D-DPS
1.00E-03

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006D-A-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 34  Gravity Driven Cooling System 
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4.6-67 

ELECTRICAL
TRANSMISSION FAILURES

TO F006D

E50-F006D-ELEC
Sheet 33

DIVISION A
TRANSMISSION FAILURE

C63-E50-F006D-A
1.00E-03

DIVISION C
TRANSMISSION FAILURE

C63-E50-F006D-C
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F006D-DPS
1.00E-03

DIVISION B
TRANSMISSION FAILURE

C63-E50-F006D-B
1.00E-03

  
Figure 4.6-2.  Sheet 35  Gravity Driven Cooling System 
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4.6-68 

SQUIB VALVE F006D
FAILS TO OPERATE IN

EXTREME CONDITIONS --
including common cau

E50-SQV-CC-EQU-G8
Sheet 33

SQUIB VALVE F006D
FAILS TO OPERATE IN

EXTREME CONDITIONS

E50-SQV-CC-F006D
6.00E-03

CCF of two
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_4
1.11E-04

CCF of two
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_2_4
1.11E-04

CCF of two
components:

E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_3_4
1.11E-04

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006B &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_2_4
1.11E-05

CCF of three
components:

E50-SQV-CC-F006A &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_1_3_4
1.11E-05

CCF of three
components:

E50-SQV-CC-F006B &
E50-SQV-CC-F006C &
E50-SQV-CC-F006D

E50-SQV-CC-EQU_2_3_4
1.11E-05

CCF of all components
in group

'E50-SQV-CC-EQU'

E50-SQV-CC-EQU_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 36  Gravity Driven Cooling System 
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4.6-69 

STRAINER  D002D
PLUGGED -- including

common cause

E50-STR-PG-G8
Sheet 33

STRAINER  D002D
PLUGGED

E50-STR-PG-D002D
1.07E-02

CCF of two
components:

E50-STR-PG-D002A &
E50-STR-PG-D002D

E50-STR-PG_1_4
1.98E-04

CCF of two
components:

E50-STR-PG-D002B &
E50-STR-PG-D002D

E50-STR-PG_2_4
1.98E-04

CCF of two
components:

E50-STR-PG-D002C &
E50-STR-PG-D002D

E50-STR-PG_3_4
1.98E-04

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002B &
E50-STR-PG-D002D
E50-STR-PG_1_2_4

1.98E-05

CCF of three
components:

E50-STR-PG-D002A &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_1_3_4

1.98E-05

CCF of three
components:

E50-STR-PG-D002B &
E50-STR-PG-D002C &
E50-STR-PG-D002D
E50-STR-PG_2_3_4

1.98E-05

CCF of all components
in group 'E50-STR-PG'

E50-STR-PG_ALL
5.35E-04

  
Figure 4.6-2.  Sheet 37  Gravity Driven Cooling System 
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4.6-70 

CHECK VALVE F007D
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-EQU-G9
Sheet 33

CHECK VALVE F007D
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F007D
1.75E-03

CCF of two
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_4
6.23E-07

CCF of two
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007D

E50-UV_OC-EQU_2_4
6.23E-07

CCF of two
components:

E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_3_4
6.23E-07

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007B &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_2_4
4.93E-06

CCF of three
components:

E50-UV_-OC-F007A &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_1_3_4
4.93E-06

CCF of three
components:

E50-UV_-OC-F007B &
E50-UV_-OC-F007C &
E50-UV_-OC-F007D

E50-UV_OC-EQU_2_3_4
4.93E-06

CCF of all components
in group

'E50-UV_OC-EQU'

E50-UV_OC-EQU_ALL
3.00E-05

  
Figure 4.6-2.  Sheet 38  Gravity Driven Cooling System 
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4.6-71 

LONG TERM��2/3 GDCS
POOLS FAIL TO

DISCHARGE

E50-2OF3POOL-FTD
Sheet 14

2/3 POOLS FAIL TO
DISCHARGE

E50-POOLS-2OF3

2

POOL A FAILS TO
DISCHARGE

E50-POOLA-FAIL

Sheet 11

POOL BC FAILS TO
DISCHARGE

E50-POOLBC-FAIL

Sheet 12

POOL  D FAILS TO
DISCHARGE

E50-POOLD-FAIL

Sheet 13

CCF OF 4 OR MORE
SQUIB VALVES TO OPEN

E50-SQV-CF-4OPEN
1.50E-05

  
Figure 4.6-2.  Sheet 39  Gravity Driven Cooling System 
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4.6-72 

SHORT TERM��1 OF 3
POOLS  AND 2 OF 8

LINES FUNCTION

VI-TOPINJ

7/8 LINES FAIL TO
INJECT INTO RPV AT

SHORT TERM

E50-INJ7OF8-FTI

Sheet 41

3/3 GDCS POOLS FAIL
TO DISCHARGE

E50-3OF3POOL-FTD
Sheet 14

POOL A FAILS TO
DISCHARGE

E50-POOLA-FAIL

Sheet 11

POOL BC FAILS TO
DISCHARGE

E50-POOLBC-FAIL

Sheet 12

POOL  D FAILS TO
DISCHARGE

E50-POOLD-FAIL

Sheet 13

  
Figure 4.6-2.  Sheet 40  Gravity Driven Cooling System 
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4.6-73 

7/8 LINES FAIL TO
INJECT INTO RPV AT

SHORT TERM

E50-INJ7OF8-FTI

7
Sheet 40

LINE A FAILS TO
INJECT WATER IN RPV

E50-LINEA-FTI

Sheet 3

LINE C FAILS TO
INJECT WATER IN RPV

E50-LINEC-FTI

Sheet 4

LINE E FAILS TO
INJECT WATER IN RPV

E50-LINEE-FTI

Sheet 5

LINE G FAILS TO
INJECT WATER TO RPV

E50-LINEG-FTI

Sheet 6

LINE B FAILS TO
INJECT WATER IN RPV

E50-LINEB-FTI

Sheet 10

LINE D FAILS TO
INJECT WATER IN RPV

E50-LINED-FTI

Sheet 7

LINE F FAILS TO
INJECT WATER IN RPV

E50-LINEF-FTI

Sheet 8

LINE H FAILS TO
INJECT WATER TO RPV

E50-LINEH-FTI

Sheet 9

  
Figure 4.6-2.  Sheet 41  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-74 

SQUIB VALVE F002A
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G9
Sheet 3

E50-SQV-CC-G_80

Sheet 43

E50-SQV-CC-G_79

Sheet 44

E50-SQV-CC-G_78

Sheet 45

SQUIB VALVE F002A
FAILS TO OPERATE

E50-SQV-CC-F002A
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B

E50-SQV-CC_1_2
2.38E-05

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C

E50-SQV-CC_1_3
2.38E-05

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D

E50-SQV-CC_1_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E

E50-SQV-CC_1_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F

E50-SQV-CC_1_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002G

E50-SQV-CC_1_7
2.38E-05

  
Figure 4.6-2.  Sheet 42  Gravity Driven Cooling System 
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4.6-75 

E50-SQV-CC-G_80
Sheet 42

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002H

E50-SQV-CC_1_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002C
E50-SQV-CC_1_2_3

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002D
E50-SQV-CC_1_2_4

7.94E-07

  
Figure 4.6-2.  Sheet 43  Gravity Driven Cooling System 
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4.6-76 

E50-SQV-CC-G_79
Sheet 42

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002E
E50-SQV-CC_1_2_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002F
E50-SQV-CC_1_2_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002G
E50-SQV-CC_1_2_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002H
E50-SQV-CC_1_2_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_1_3_4

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_1_3_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_1_3_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_1_3_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_1_3_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_1_4_5

7.94E-07

  
Figure 4.6-2.  Sheet 44  Gravity Driven Cooling System 
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4.6-77 

E50-SQV-CC-G_78
Sheet 42

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_1_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_1_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_1_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_1_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_1_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_1_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_1_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_1_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_1_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 45  Gravity Driven Cooling System 
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4.6-78 

CHECK VALVE F003A
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G9
Sheet 3

E50-UV_OC-G9_68

Sheet 47

E50-UV_OC-G9_67

Sheet 48

E50-UV_OC-G9_66

Sheet 49

CHECK VALVE F003A
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003A
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B

E50-UV_OC_1_2
2.67E-06

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C

E50-UV_OC_1_3
2.67E-06

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D

E50-UV_OC_1_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E

E50-UV_OC_1_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F

E50-UV_OC_1_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003G

E50-UV_OC_1_7
2.67E-06

  
Figure 4.6-2.  Sheet 46  Gravity Driven Cooling System 
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4.6-79 

E50-UV_OC-G9_68
Sheet 46

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003H

E50-UV_OC_1_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003C
E50-UV_OC_1_2_3

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003D
E50-UV_OC_1_2_4

7.05E-06

  
Figure 4.6-2.  Sheet 47  Gravity Driven Cooling System 
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4.6-80 

E50-UV_OC-G9_67
Sheet 46

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003E
E50-UV_OC_1_2_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003F
E50-UV_OC_1_2_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003G
E50-UV_OC_1_2_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003H
E50-UV_OC_1_2_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_1_3_4

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_1_3_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_1_3_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_1_3_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_1_3_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_1_4_5

7.05E-06

  
Figure 4.6-2.  Sheet 48  Gravity Driven Cooling System 
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4.6-81 

E50-UV_OC-G9_66
Sheet 46

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_1_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_1_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_1_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_1_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_1_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_1_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_1_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_1_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_1_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 49  Gravity Driven Cooling System 
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4.6-82 

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002A
Sheet 3

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2A

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002A-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002A-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002A-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002A-B-MAN
1.00E-03

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

  
Figure 4.6-2.  Sheet 50  Gravity Driven Cooling System 
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4.6-83 

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL
Sheet 9
Sheet 7

Sheet 10
... see x-ref

CCF's TO OPERATE OF
DISCRETE LOGIC TIME

DELAY's

C74-SLU-CF-DLTD
1.08E-05

SOLID STATE SWITCH
FAIL TO OPERATE

E50-SSW-FO
3.70E-07

  
Figure 4.6-2.  Sheet 51  Gravity Driven Cooling System 
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4.6-84 

POOL A EMPTY DUE TO
OTHER CAUSES

E50-POOLA-MT
Sheet 11

SQUIB DELUGE VALVE
F009A SPUR. OPENING

[#7]

E50-SQV-CO-F009A
9.60E-06

SQUIB DELUGE VALVE
F009E SPUR. OPENING

[#7]

E50-SQV-CO-F009E
9.60E-06

SQUIB DELUGE VALVE
F009J SPUR. OPENING

[#7]

E50-SQV-CO-F009J
9.60E-06

GDCS POOL A LEAKS
CATASTROPHICALLY

E50-POL-RP-POOLA
3.00E-07

  
Figure 4.6-2.  Sheet 52  Gravity Driven Cooling System 
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4.6-85 

POOL A INJECTION
LINES FAIL TO OPEN

E50-POOLA-FTI
Sheet 11

LINE A FAILS TO
INJECT WATER IN RPV

E50-LINEA-FTI

Sheet 3

LINE E FAILS TO
INJECT WATER IN RPV

E50-LINEE-FTI

Sheet 5

  
Figure 4.6-2.  Sheet 53  Gravity Driven Cooling System 
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4.6-86 

SQUIB VALVE F002E
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G13
Sheet 5

E50-SQV-CC-G_77

Sheet 55

E50-SQV-CC-G_76

Sheet 56

E50-SQV-CC-G_75

Sheet 57

SQUIB VALVE F002E
FAILS TO OPERATE

E50-SQV-CC-F002E
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E

E50-SQV-CC_1_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E

E50-SQV-CC_2_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E

E50-SQV-CC_3_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E

E50-SQV-CC_4_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F

E50-SQV-CC_5_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002G

E50-SQV-CC_5_7
2.38E-05

  
Figure 4.6-2.  Sheet 54  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-87 

E50-SQV-CC-G_77
Sheet 54

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002H

E50-SQV-CC_5_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002E
E50-SQV-CC_1_2_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_1_3_5

7.94E-07

  
Figure 4.6-2.  Sheet 55  Gravity Driven Cooling System 
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4.6-88 

E50-SQV-CC-G_76
Sheet 54

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_1_4_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_1_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_1_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_1_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_2_3_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_2_4_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_2_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_2_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_2_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_3_4_5

7.94E-07

  
Figure 4.6-2.  Sheet 56  Gravity Driven Cooling System 
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4.6-89 

E50-SQV-CC-G_75
Sheet 54

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_3_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_3_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_3_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_4_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_4_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_4_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_5_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_5_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_5_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 57  Gravity Driven Cooling System 
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4.6-90 

CHECK VALVE F003E
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G13
Sheet 5

E50-UV_OC-G1_77

Sheet 59

E50-UV_OC-G1_76

Sheet 60

E50-UV_OC-G1_75

Sheet 61

CHECK VALVE F003E
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003E
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E

E50-UV_OC_1_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E

E50-UV_OC_2_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E

E50-UV_OC_3_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E

E50-UV_OC_4_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F

E50-UV_OC_5_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003G

E50-UV_OC_5_7
2.67E-06

  
Figure 4.6-2.  Sheet 58  Gravity Driven Cooling System 
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4.6-91 

E50-UV_OC-G1_77
Sheet 58

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003H

E50-UV_OC_5_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003E
E50-UV_OC_1_2_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_1_3_5

7.05E-06

  
Figure 4.6-2.  Sheet 59  Gravity Driven Cooling System 
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4.6-92 

E50-UV_OC-G1_76
Sheet 58

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_1_4_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_1_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_1_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_1_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_2_3_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_2_4_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_2_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_2_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_2_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_3_4_5

7.05E-06

  
Figure 4.6-2.  Sheet 60  Gravity Driven Cooling System 
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4.6-93 

E50-UV_OC-G1_75
Sheet 58

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_3_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_3_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_3_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_4_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_4_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_4_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_5_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_5_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_5_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 61  Gravity Driven Cooling System 
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4.6-94 

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002E
Sheet 5

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2E

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002E-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002E-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002E-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002E-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 62  Gravity Driven Cooling System 
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4.6-95 

POOL BC INJECTION
LINES FAIL TO OPEN

E50-POOLBC-FTI
Sheet 12

LINE C FAILS TO
INJECT WATER IN RPV

E50-LINEC-FTI

Sheet 4

LINE G FAILS TO
INJECT WATER TO RPV

E50-LINEG-FTI

Sheet 6

LINE F FAILS TO
INJECT WATER IN RPV

E50-LINEF-FTI

Sheet 8

LINE B FAILS TO
INJECT WATER IN RPV

E50-LINEB-FTI

Sheet 10

  
Figure 4.6-2.  Sheet 63  Gravity Driven Cooling System 
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4.6-96 

SQUIB VALVE F002C
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G11
Sheet 4

E50-SQV-CC-G_86

Sheet 65

E50-SQV-CC-G_85

Sheet 66

E50-SQV-CC-G_84

Sheet 67

SQUIB VALVE F002C
FAILS TO OPERATE

E50-SQV-CC-F002C
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C

E50-SQV-CC_1_3
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C

E50-SQV-CC_2_3
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D

E50-SQV-CC_3_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E

E50-SQV-CC_3_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F

E50-SQV-CC_3_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002G

E50-SQV-CC_3_7
2.38E-05

  
Figure 4.6-2.  Sheet 64  Gravity Driven Cooling System 
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4.6-97 

E50-SQV-CC-G_86
Sheet 64

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002H

E50-SQV-CC_3_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002C
E50-SQV-CC_1_2_3

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_1_3_4

7.94E-07

  
Figure 4.6-2.  Sheet 65  Gravity Driven Cooling System 
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4.6-98 

E50-SQV-CC-G_85
Sheet 64

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_1_3_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_1_3_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_1_3_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_1_3_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_2_3_4

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_2_3_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_2_3_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_2_3_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_2_3_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_3_4_5

7.94E-07

  
Figure 4.6-2.  Sheet 66  Gravity Driven Cooling System 
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4.6-99 

E50-SQV-CC-G_84
Sheet 64

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_3_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_3_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_3_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_3_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_3_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_3_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_3_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_3_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_3_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 67  Gravity Driven Cooling System 
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4.6-100 

CHECK VALVE F003C
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G11
Sheet 4

E50-UV_OC-G1_83

Sheet 69

E50-UV_OC-G1_82

Sheet 70

E50-UV_OC-G1_81

Sheet 71

CHECK VALVE F003C
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003C
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C

E50-UV_OC_1_3
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C

E50-UV_OC_2_3
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D

E50-UV_OC_3_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E

E50-UV_OC_3_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F

E50-UV_OC_3_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003G

E50-UV_OC_3_7
2.67E-06

  
Figure 4.6-2.  Sheet 68  Gravity Driven Cooling System 
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4.6-101 

E50-UV_OC-G1_83
Sheet 68

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003H

E50-UV_OC_3_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003C
E50-UV_OC_1_2_3

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_1_3_4

7.05E-06

  
Figure 4.6-2.  Sheet 69  Gravity Driven Cooling System 
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4.6-102 

E50-UV_OC-G1_82
Sheet 68

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_1_3_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_1_3_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_1_3_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_1_3_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_2_3_4

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_2_3_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_2_3_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_2_3_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_2_3_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_3_4_5

7.05E-06

  
Figure 4.6-2.  Sheet 70  Gravity Driven Cooling System 
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4.6-103 

E50-UV_OC-G1_81
Sheet 68

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_3_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_3_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_3_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_3_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_3_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_3_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_3_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_3_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_3_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 71  Gravity Driven Cooling System 
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4.6-104 

MANUAL INJECTION
RECOVERY FAILURE

E50-INJSQUIB-MAN-F002C
Sheet 4

OPERATOR FAILS TO
ACTUATE GDCS

E50-XHE-FO-GDCS
1.61E-03

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2C

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002C-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002C-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002C-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002C-B-MAN
1.00E-03

MANUAL INJECTION
HARDWARE FAILURE

E50-INJ-HDW-FAIL

Sheet 51

OP. FAILS TO RECOG.
OR CHECK THE RPV
DECREASING LEVEL

XXX-XHE-FO-RPVLDE
1.61E-02

  
Figure 4.6-2.  Sheet 72  Gravity Driven Cooling System 
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4.6-105 

SQUIB VALVE F002G
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G15
Sheet 6

E50-SQV-CC-G_71

Sheet 74

E50-SQV-CC-G_70

Sheet 75

E50-SQV-CC-G_69

Sheet 76

SQUIB VALVE F002G
FAILS TO OPERATE

E50-SQV-CC-F002G
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002G

E50-SQV-CC_1_7
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002G

E50-SQV-CC_2_7
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002G

E50-SQV-CC_3_7
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002G

E50-SQV-CC_4_7
2.38E-05

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002G

E50-SQV-CC_5_7
2.38E-05

CCF of two
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002G

E50-SQV-CC_6_7
2.38E-05

  
Figure 4.6-2.  Sheet 73  Gravity Driven Cooling System 
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4.6-106 

E50-SQV-CC-G_71
Sheet 73

CCF of two
components:

E50-SQV-CC-F002G &
E50-SQV-CC-F002H

E50-SQV-CC_7_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002G
E50-SQV-CC_1_2_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_1_3_7

7.94E-07

  
Figure 4.6-2.  Sheet 74  Gravity Driven Cooling System 
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4.6-107 

E50-SQV-CC-G_70
Sheet 73

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_1_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_1_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_1_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_1_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_2_3_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_2_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_2_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_2_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_2_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_3_4_7

7.94E-07

  
Figure 4.6-2.  Sheet 75  Gravity Driven Cooling System 
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4.6-108 

E50-SQV-CC-G_69
Sheet 73

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_3_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_3_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_3_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_4_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_4_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_4_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_5_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_5_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_6_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 76  Gravity Driven Cooling System 
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4.6-109 

CHECK VALVE F003G 
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G15
Sheet 6

E50-UV_OC-G1_71

Sheet 78

E50-UV_OC-G1_70

Sheet 79

E50-UV_OC-G1_69

Sheet 80

CHECK VALVE F003G 
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003G
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003G

E50-UV_OC_1_7
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003G

E50-UV_OC_2_7
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003G

E50-UV_OC_3_7
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003G

E50-UV_OC_4_7
2.67E-06

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003G

E50-UV_OC_5_7
2.67E-06

CCF of two
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003G

E50-UV_OC_6_7
2.67E-06

  
Figure 4.6-2.  Sheet 77  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-110 

E50-UV_OC-G1_71
Sheet 77

CCF of two
components:

E50-UV_-OC-F003G &
E50-UV_-OC-F003H

E50-UV_OC_7_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003G
E50-UV_OC_1_2_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_1_3_7

7.05E-06

  
Figure 4.6-2.  Sheet 78  Gravity Driven Cooling System 
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4.6-111 

E50-UV_OC-G1_70
Sheet 77

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_1_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_1_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_1_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_1_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_2_3_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_2_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_2_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_2_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_2_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_3_4_7

7.05E-06

  
Figure 4.6-2.  Sheet 79  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-112 

E50-UV_OC-G1_69
Sheet 77

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_3_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_3_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_3_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_4_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_4_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_4_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_5_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_5_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_6_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 80  Gravity Driven Cooling System 
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4.6-113 

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2G
Sheet 6

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002G-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002G-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002G-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002G-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 81  Gravity Driven Cooling System 
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4.6-114 

ELECTRICAL
TRANSMISSION FAILURE

TO F002G

E50-F002G-ELEC
Sheet 6

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002G-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002G-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002G-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002G-C
1.00E-03

  
Figure 4.6-2.  Sheet 82  Gravity Driven Cooling System 
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4.6-115 

SQUIB VALVE F002F
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G14
Sheet 8

E50-SQV-CC-G_74

Sheet 84

E50-SQV-CC-G_73

Sheet 85

E50-SQV-CC-G_72

Sheet 86

SQUIB VALVE F002F
FAILS TO OPERATE

E50-SQV-CC-F002F
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F

E50-SQV-CC_1_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F

E50-SQV-CC_2_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F

E50-SQV-CC_3_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F

E50-SQV-CC_4_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F

E50-SQV-CC_5_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002G

E50-SQV-CC_6_7
2.38E-05

  
Figure 4.6-2.  Sheet 83  Gravity Driven Cooling System 
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4.6-116 

E50-SQV-CC-G_74
Sheet 83

CCF of two
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002H

E50-SQV-CC_6_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002F
E50-SQV-CC_1_2_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_1_3_6

7.94E-07

  
Figure 4.6-2.  Sheet 84  Gravity Driven Cooling System 
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4.6-117 

E50-SQV-CC-G_73
Sheet 83

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_1_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_1_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_1_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_1_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_2_3_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_2_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_2_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_2_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_2_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_3_4_6

7.94E-07

  
Figure 4.6-2.  Sheet 85  Gravity Driven Cooling System 
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4.6-118 

E50-SQV-CC-G_72
Sheet 83

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_3_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_3_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_3_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_4_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_4_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_4_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_5_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_5_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_6_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 86  Gravity Driven Cooling System 
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4.6-119 

CHECK VALVE F003F
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G14
Sheet 8

E50-UV_OC-G1_74

Sheet 88

E50-UV_OC-G1_73

Sheet 89

E50-UV_OC-G1_72

Sheet 90

CHECK VALVE F003F
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003F
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F

E50-UV_OC_1_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F

E50-UV_OC_2_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F

E50-UV_OC_3_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F

E50-UV_OC_4_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F

E50-UV_OC_5_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003G

E50-UV_OC_6_7
2.67E-06

  
Figure 4.6-2.  Sheet 87  Gravity Driven Cooling System 
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4.6-120 

E50-UV_OC-G1_74
Sheet 87

CCF of two
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003H

E50-UV_OC_6_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003F
E50-UV_OC_1_2_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_1_3_6

7.05E-06

  
Figure 4.6-2.  Sheet 88  Gravity Driven Cooling System 
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4.6-121 

E50-UV_OC-G1_73
Sheet 87

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_1_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_1_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_1_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_1_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_2_3_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_2_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_2_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_2_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_2_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_3_4_6

7.05E-06

  
Figure 4.6-2.  Sheet 89  Gravity Driven Cooling System 
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4.6-122 

E50-UV_OC-G1_72
Sheet 87

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_3_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_3_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_3_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_4_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_4_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_4_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_5_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_5_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_6_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 90  Gravity Driven Cooling System 
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4.6-123 

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2F
Sheet 8

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002F-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002F-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002F-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002F-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 91  Gravity Driven Cooling System 
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4.6-124 

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2F

E50-F002F-ELEC
Sheet 8

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002F-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002F-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002F-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002F-C
1.00E-03

  
Figure 4.6-2.  Sheet 92  Gravity Driven Cooling System 
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4.6-125 

SQUIB VALVE F002B
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G10
Sheet 10

E50-SQV-CC-G_89

Sheet 94

E50-SQV-CC-G_88

Sheet 95

E50-SQV-CC-G_87

Sheet 96

SQUIB VALVE F002B
FAILS TO OPERATE

E50-SQV-CC-F002B
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B

E50-SQV-CC_1_2
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C

E50-SQV-CC_2_3
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D

E50-SQV-CC_2_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E

E50-SQV-CC_2_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F

E50-SQV-CC_2_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002G

E50-SQV-CC_2_7
2.38E-05

  
Figure 4.6-2.  Sheet 93  Gravity Driven Cooling System 
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4.6-126 

E50-SQV-CC-G_89
Sheet 93

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002H

E50-SQV-CC_2_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002C
E50-SQV-CC_1_2_3

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002D
E50-SQV-CC_1_2_4

7.94E-07

  
Figure 4.6-2.  Sheet 94  Gravity Driven Cooling System 
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4.6-127 

E50-SQV-CC-G_88
Sheet 93

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002E
E50-SQV-CC_1_2_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002F
E50-SQV-CC_1_2_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002G
E50-SQV-CC_1_2_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002H
E50-SQV-CC_1_2_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_2_3_4

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002E
E50-SQV-CC_2_3_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002F
E50-SQV-CC_2_3_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002G
E50-SQV-CC_2_3_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_2_3_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_2_4_5

7.94E-07

  
Figure 4.6-2.  Sheet 95  Gravity Driven Cooling System 
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4.6-128 

E50-SQV-CC-G_87
Sheet 93

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_2_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_2_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_2_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_2_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_2_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_2_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_2_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_2_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_2_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 96  Gravity Driven Cooling System 
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4.6-129 

CHECK VALVE F003B
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G10
Sheet 10

E50-UV_OC-G1_86

Sheet 98

E50-UV_OC-G1_85

Sheet 99

E50-UV_OC-G1_84

Sheet 100

CHECK VALVE F003B
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003B
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B

E50-UV_OC_1_2
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C

E50-UV_OC_2_3
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D

E50-UV_OC_2_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E

E50-UV_OC_2_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F

E50-UV_OC_2_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003G

E50-UV_OC_2_7
2.67E-06

  
Figure 4.6-2.  Sheet 97  Gravity Driven Cooling System 
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4.6-130 

E50-UV_OC-G1_86
Sheet 97

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003H

E50-UV_OC_2_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003C
E50-UV_OC_1_2_3

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003D
E50-UV_OC_1_2_4

7.05E-06

  
Figure 4.6-2.  Sheet 98  Gravity Driven Cooling System 
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4.6-131 

E50-UV_OC-G1_85
Sheet 97

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003E
E50-UV_OC_1_2_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003F
E50-UV_OC_1_2_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003G
E50-UV_OC_1_2_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003H
E50-UV_OC_1_2_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_2_3_4

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003E
E50-UV_OC_2_3_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003F
E50-UV_OC_2_3_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003G
E50-UV_OC_2_3_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_2_3_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_2_4_5

7.05E-06

  
Figure 4.6-2.  Sheet 99  Gravity Driven Cooling System 
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4.6-132 

E50-UV_OC-G1_84
Sheet 97

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_2_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_2_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_2_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_2_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_2_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_2_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_2_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_2_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_2_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 100  Gravity Driven Cooling System 



NEDO-33201 Rev 3 

4.6-133 

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2B
Sheet 10

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002B-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002B-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002B-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002B-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 101  Gravity Driven Cooling System 
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4.6-134 

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2B

E50-F002B-ELEC
Sheet 10

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002B-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002B-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002B-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002B-C
1.00E-03

  
Figure 4.6-2.  Sheet 102  Gravity Driven Cooling System 
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4.6-135 

POOL BC EMPTY DUE TO
OTHER CAUSES

E50-POOLBC-MT
Sheet 12

SQUIB DELUGE VALVE
F009B SPUR. OPENING

[#7]

E50-SQV-CO-F009B
9.60E-06

SQUIB DELUGE VALVE
F009C SPUR. OPENING

[#7]

E50-SQV-CO-F009C
9.60E-06

SQUIB DELUGE VALVE
F009F SPUR. OPENING

[#7]

E50-SQV-CO-F009F
9.60E-06

SQUIB DELUGE VALVE
F009G SPUR. OPENING

[#7]

E50-SQV-CO-F009G
9.60E-06

GDCS POOL B/C LEAKS
CATASTROPHICALLY

E50-POL-RP-POOLB/C
3.00E-07

SQUIB DELUGE VALVE
F009L SPUR. OPENING

[#7]

E50-SQV-CO-F009L
9.60E-06

SQUIB DELUGE VALVE
F009K SPUR. OPENING

[#7]

E50-SQV-CO-F009K
9.60E-06

  
Figure 4.6-2.  Sheet 103  Gravity Driven Cooling System 
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4.6-136 

SQUIB VALVE F002D
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G12
Sheet 7

E50-SQV-CC-G_83

Sheet 105

E50-SQV-CC-G_82

Sheet 106

E50-SQV-CC-G_81

Sheet 107

SQUIB VALVE F002D
FAILS TO OPERATE

E50-SQV-CC-F002D
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D

E50-SQV-CC_1_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D

E50-SQV-CC_2_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D

E50-SQV-CC_3_4
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E

E50-SQV-CC_4_5
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F

E50-SQV-CC_4_6
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002G

E50-SQV-CC_4_7
2.38E-05

  
Figure 4.6-2.  Sheet 104  Gravity Driven Cooling System 
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4.6-137 

E50-SQV-CC-G_83
Sheet 104

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002H

E50-SQV-CC_4_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002D
E50-SQV-CC_1_2_4

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_1_3_4

7.94E-07

  
Figure 4.6-2.  Sheet 105  Gravity Driven Cooling System 
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4.6-138 

E50-SQV-CC-G_82
Sheet 104

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_1_4_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_1_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_1_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_1_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002D
E50-SQV-CC_2_3_4

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_2_4_5

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_2_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_2_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_2_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002E
E50-SQV-CC_3_4_5

7.94E-07

  
Figure 4.6-2.  Sheet 106  Gravity Driven Cooling System 
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4.6-139 

E50-SQV-CC-G_81
Sheet 104

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002F
E50-SQV-CC_3_4_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002G
E50-SQV-CC_3_4_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_3_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002F
E50-SQV-CC_4_5_6

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002G
E50-SQV-CC_4_5_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_4_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002G
E50-SQV-CC_4_6_7

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_4_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_4_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 107  Gravity Driven Cooling System 
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4.6-140 

CHECK VALVE F003D
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G12
Sheet 7

E50-UV_OC-G1_80

Sheet 109

E50-UV_OC-G1_79

Sheet 110

E50-UV_OC-G1_78

Sheet 111

CHECK VALVE F003D
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003D
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D

E50-UV_OC_1_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D

E50-UV_OC_2_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D

E50-UV_OC_3_4
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E

E50-UV_OC_4_5
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F

E50-UV_OC_4_6
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003G

E50-UV_OC_4_7
2.67E-06

  
Figure 4.6-2.  Sheet 108  Gravity Driven Cooling System 
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4.6-141 

E50-UV_OC-G1_80
Sheet 108

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003H

E50-UV_OC_4_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003D
E50-UV_OC_1_2_4

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_1_3_4

7.05E-06

  
Figure 4.6-2.  Sheet 109  Gravity Driven Cooling System 
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4.6-142 

E50-UV_OC-G1_79
Sheet 108

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_1_4_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_1_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_1_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_1_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003D
E50-UV_OC_2_3_4

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_2_4_5

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_2_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_2_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_2_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003E
E50-UV_OC_3_4_5

7.05E-06

  
Figure 4.6-2.  Sheet 110  Gravity Driven Cooling System 
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4.6-143 

E50-UV_OC-G1_78
Sheet 108

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003F
E50-UV_OC_3_4_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003G
E50-UV_OC_3_4_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_3_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003F
E50-UV_OC_4_5_6

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003G
E50-UV_OC_4_5_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_4_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003G
E50-UV_OC_4_6_7

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_4_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_4_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 111  Gravity Driven Cooling System 
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4.6-144 

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2D
Sheet 7

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002D-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002D-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002D-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002D-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 112  Gravity Driven Cooling System 
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4.6-145 

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2D

E50-F002D-ELEC
Sheet 7

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002D-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002D-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002D-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002D-C
1.00E-03

  
Figure 4.6-2.  Sheet 113  Gravity Driven Cooling System 
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4.6-146 

SQUIB VALVE F002H
FAILS TO OPERATE --

including common
cause

E50-SQV-CC-G16
Sheet 9

E50-SQV-CC-G_68

Sheet 115

E50-SQV-CC-G_67

Sheet 116

E50-SQV-CC-G_66

Sheet 117

SQUIB VALVE F002H
FAILS TO OPERATE

E50-SQV-CC-F002H
3.00E-03

CCF of two
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002H

E50-SQV-CC_1_8
2.38E-05

CCF of two
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002H

E50-SQV-CC_2_8
2.38E-05

CCF of two
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002H

E50-SQV-CC_3_8
2.38E-05

CCF of two
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002H

E50-SQV-CC_4_8
2.38E-05

CCF of two
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002H

E50-SQV-CC_5_8
2.38E-05

CCF of two
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002H

E50-SQV-CC_6_8
2.38E-05

  
Figure 4.6-2.  Sheet 114  Gravity Driven Cooling System 
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4.6-147 

E50-SQV-CC-G_68
Sheet 114

CCF of two
components:

E50-SQV-CC-F002G &
E50-SQV-CC-F002H

E50-SQV-CC_7_8
2.38E-05

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002B &
E50-SQV-CC-F002H
E50-SQV-CC_1_2_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_1_3_8

7.94E-07

  
Figure 4.6-2.  Sheet 115  Gravity Driven Cooling System 
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4.6-148 

E50-SQV-CC-G_67
Sheet 114

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_1_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_1_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_1_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002A &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_1_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002C &
E50-SQV-CC-F002H
E50-SQV-CC_2_3_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_2_4_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_2_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_2_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002B &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_2_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002D &
E50-SQV-CC-F002H
E50-SQV-CC_3_4_8

7.94E-07

  
Figure 4.6-2.  Sheet 116  Gravity Driven Cooling System 
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4.6-149 

E50-SQV-CC-G_66
Sheet 114

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_3_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_3_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002C &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_3_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002E &
E50-SQV-CC-F002H
E50-SQV-CC_4_5_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_4_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002D &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_4_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002F &
E50-SQV-CC-F002H
E50-SQV-CC_5_6_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002E &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_5_7_8

7.94E-07

CCF of three
components:

E50-SQV-CC-F002F &
E50-SQV-CC-F002G &
E50-SQV-CC-F002H
E50-SQV-CC_6_7_8

7.94E-07

CCF of all components
in group 'E50-SQV-CC'

E50-SQV-CC_ALL
1.50E-04

  
Figure 4.6-2.  Sheet 117  Gravity Driven Cooling System 
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4.6-150 

CHECK VALVE  F003H
FAILS TO REMAIN OPEN

OR PLUG -- including
common cause

E50-UV_OC-G16
Sheet 9

E50-UV_OC-G1_68

Sheet 119

E50-UV_OC-G1_67

Sheet 120

E50-UV_OC-G1_66

Sheet 121

CHECK VALVE  F003H
FAILS TO REMAIN OPEN

OR PLUG

E50-UV_-OC-F003H
1.75E-02

CCF of two
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003H

E50-UV_OC_1_8
2.67E-06

CCF of two
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003H

E50-UV_OC_2_8
2.67E-06

CCF of two
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003H

E50-UV_OC_3_8
2.67E-06

CCF of two
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003H

E50-UV_OC_4_8
2.67E-06

CCF of two
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003H

E50-UV_OC_5_8
2.67E-06

CCF of two
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003H

E50-UV_OC_6_8
2.67E-06

  
Figure 4.6-2.  Sheet 118  Gravity Driven Cooling System 
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4.6-151 

E50-UV_OC-G1_68
Sheet 118

CCF of two
components:

E50-UV_-OC-F003G &
E50-UV_-OC-F003H

E50-UV_OC_7_8
2.67E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003B &
E50-UV_-OC-F003H
E50-UV_OC_1_2_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_1_3_8

7.05E-06

  
Figure 4.6-2.  Sheet 119  Gravity Driven Cooling System 
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4.6-152 

E50-UV_OC-G1_67
Sheet 118

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_1_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_1_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_1_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003A &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_1_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003C &
E50-UV_-OC-F003H
E50-UV_OC_2_3_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_2_4_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_2_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_2_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003B &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_2_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003D &
E50-UV_-OC-F003H
E50-UV_OC_3_4_8

7.05E-06

  
Figure 4.6-2.  Sheet 120  Gravity Driven Cooling System 
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4.6-153 

E50-UV_OC-G1_66
Sheet 118

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_3_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_3_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003C &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_3_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003E &
E50-UV_-OC-F003H
E50-UV_OC_4_5_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_4_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003D &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_4_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003F &
E50-UV_-OC-F003H
E50-UV_OC_5_6_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003E &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_5_7_8

7.05E-06

CCF of three
components:

E50-UV_-OC-F003F &
E50-UV_-OC-F003G &
E50-UV_-OC-F003H
E50-UV_OC_6_7_8

7.05E-06

CCF of all components
in group 'E50-UV_OC'

E50-UV_OC_ALL
3.00E-04

  
Figure 4.6-2.  Sheet 121  Gravity Driven Cooling System 
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4.6-154 

LOW PRESSURE SIGNAL
FAILURE FROM ALL
CHANNELS OF SSLC

E50-PRESSSIGFAIL-FOO2H
Sheet 9

DIVISION A FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002H-A-MAN
1.00E-03

DIVISION C FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002H-C-MAN
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002H-DPS
1.00E-03

DIVISION B FAILURE OF
LOW PRESSURE SIGNAL

C63-E50-F002H-B-MAN
1.00E-03

  
Figure 4.6-2.  Sheet 122  Gravity Driven Cooling System 
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4.6-155 

ELECTRICAL
TRANSMISSION FAILURE

TO FOO2H

E50-F002H-ELEC
Sheet 9

DCIS DIVISION A
TRANSMISSION FAILURE

C63-E50-F002H-A
1.00E-03

DCIS DIVISION B
TRANSMISSION FAILURE

C63-E50-F002H-B
1.00E-03

DPS TRANSMISSION
FAILURE

C72-E50-F002H-DPS
1.00E-03

DCIS DIVISION C
TRANSMISSION FAILURE

C63-E50-F002H-C
1.00E-03

  
Figure 4.6-2.  Sheet 123  Gravity Driven Cooling System 
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4.7  FUEL AND AUXILIARY POOLS COOLING SYSTEM - (G21)  

4.7.1  Purpose 

For its nonsafety-related functions the Fuel and Auxiliary Pools Cooling System (FAPCS) is 
designed to perform pool water cooling, cleanup, and distribution to the following pools 
(operation in the FAPC mode) in the reactor building and auxiliary fuel building: 

a. Spent Fuel Storage Pool 

b. Cask Loading and Transfer Pool 

c. Inclined Fuel Transfer System Lower Pool 

d. Equipment Storage Pools 

e. Reactor Well 

f. Isolation Condenser and Passive Containment Cooling (ICS/PCCS) Pool 

g. Gravity Driven Cooling System (GDCS) Pools 

h. Suppression Pool 

The FAPCS is also designated as a back-up to provide makeup water from the suppression pool 
to the reactor pressure vessel (RPV) through one of the main feedwater lines after the reactor has 
been depressurized down to approximately 5 bar (74 psi), under an accident condition (operation 
in low pressure coolant injection - LPCI mode).  This enables, in conjunction with the safety-
relief valves in the nuclear boiler system, that the FAPCS is capable of providing backup 
shutdown cooling water. 

The FAPCS is also used to drain the reactor well to permit removal and replacement of the 
drywell head and the Reactor Pressure Vessel (RPV) head during outages, and to refill the 
reactor well to support refueling and ultimately power generation operations. 

Though the system is not safety related, it does have some safety related piping.  Safety related 
piping is able to provide water from FPS pump or pump trucks during the long term using a pipe 
connection to convey water for post loss-of-coolant accident (LOCA) recovery after 72 hours to 
the ICS/PCCS pool.  It is also capable to convey water using passive-type pipe connections to 
the spent fuel storage pool at the end of 72 hours post-LOCA period. 

For containment isolation purposes, the portions of the FAPCS that penetrate the containment are 
also considered to be safety-related. 

The FAPCS functions included in the PRA model are: 

• Suppression Pool cooling mode 

• Low pressure coolant injection (LPCI) mode. 

It is possible to inject water through the FAPCS into the vessel from the Fire Protection System 
(FPS) through the line corresponding to the LPCI mode.  In addition, using this system, it is 
possible to supply water to the upper pools (ICS/PCCS pool) from the FPS.  Details about FPS 
backup to FAPCS are in the FPS PRA section in 4.16. 
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4.7.2  Assumptions 
The following assumptions with respect to the design are made: 
(1) The FAPCS automatically actuates in the suppression pool cooling (SPC) mode on a 

suppression pool high temperature signal, whenever the system has not been previously 
aligned for low pressure coolant injection mode.  This is modeled for the standby train only 
and the running train is assumed to stay in cleaning mode unless operators take necessary 
action. 

(2) FAPCS is assumed to fail (in both modes modeled) if the Motor Operated Valves (MOVs) 
to the bypass lines fail to open.  For SPC and LPCI, the filter/demin section of the system is 
isolated, and flow bypasses the cleaning function in the system.  Valves F005A/B close and 
F013A/B open the bypass around the cleaning units.  MOVs F005A/B are not included in 
the model.  If they did fail to close on SPC or LPCI, it would not fail the function of the 
system.  System function would only be lost if those valves close and the bypass valves fail 
to open.   

(3) The FAPCS injection capability is sufficient to provide adequate core cooling for transients 
given successful DPV or SRV valve operation, even if containment pressure is at the 
ultimate containment pressure. 

(4) Flow diversion paths that require passive failures have not been modeled.  Most scenarios 
for flow diversion or inadvertent suction (suction from an undesired source) require two 
failures.  Three diversion paths though require only a single passive failure (GDCS return, 
Drywell Spray, and Radwaste). These scenarios are not modeled and will have a minimal 
impact on the results if included.  For example: 

a. Modeled > Train A bypass MOV F013A fails to open – 2.4E-2 (2 year test 
interval)  

b. Not Modeled > Drywell Spray ACV F309 fails to remain closed (3.0E-8/hr or 
7.2E-7 w/ 24hr mission time).   

System results are dominated by operator actions, single active failures, and common cause 
failures.   

(5) FAPCS is assumed to fail if the suction MOVs from the spent & auxiliary pools fail to 
close (or remain closed).  It would not cause loss of system function, but operators would 
isolate the system if the spent fuel pool level were dropping (if suction was not isolated, but 
injection was switched to the suppression pool, or RPV). 

(6) System function is assumed lost (in both modeled modes) if the return MOVs to the Spent 
Fuel & Auxiliary pools fail to close or remain closed.  F008A/B must close to isolate 
FAPCS flow from diverting from the desired (SPC or LPCI) path to the other pools.  One 
of these valves (F008A when Train A is running) is open whenever the system is in 
cooling/cleaning mode. 

(7) The correct operation of one of the pumps, with its corresponding heat exchanger, is 
necessary in both SPC and LPCI operating modes, along with the proper alignment of the 
corresponding intake and discharge. 
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(8) Split fractions are used in the model to account for each train operating about one-half of 
the time.  The system is in operation during all modes of reactor operation.  Because the 
system consists of two redundant trains, only one train is needed at power.  Each train is 
assumed to be running 50% of the time (split fraction value for each train = 0.5).  Each 
fault tree has two sets of logic, one with Train A running and Train B in standby, and one 
with B running and A in standby. (For complete model quantification, one of the split 
fractions is set to true, and the other false to simplify the quantification time).   

(9) Several signals can trip the FAPCS pumps.  A generic event of 'spurious pump trip' is 
included to bound these events.  The ones that are explicitly modeled (pump flow 
transmitter, suction pressure transmitter) are only modeled at the component level.  Any 
signal related trip is accounted for in the associated NDCIS logic attached to the fault tree. 

(10) Components in the FAPCS system are assumed to have either a monthly test interval, or a 
two-year test interval.  Equipment in line with the normal operation of the system is rotated 
monthly.  This includes the pumps, heat exchanger isolation valves (P21 equipment), and 
several of the MOVs.  Equipment on the SP suction line, SPC return line, LPCI injection 
line, and other equipment in the system not part of normal operating modes (i.e. filter 
bypass MOV) are all assumed to only be tested during refueling outages only.   

(11) Design of the suppression pool suction valves is incomplete.  Preliminary design 
documents had a single train with two (in series) Air Controlled Valves (ACV).  A revised 
design had two trains with two ACVs in each train.  The latest system design shows the  
valves (two parallel suction lines with two valves in each line) to be Nitrogen Motor 
Operated Valves (NMO).  The design update will specify three separate means of actuating 
each valve.   High Pressure Nitrogen, a local accumulator, and a local manual action (via an 
air or nitrogen tank) will all be available for operation of the SP suction valves.  Each valve 
will also have multiple signal and power dependencies for actuation.  These dependencies 
are not currently modeled, but some of the latest design dependencies are shown in Table 
4.7-1A. 

(12) Out of service for maintenance events are modeled for equipment in the FAPCS fault tree.  
The values for the maintenance events were obtained from reference 5.4-1.  Mutually 
exclusive controls in the model ensure maintenance events on multiple trains 
simultaneously do not get reported in the cutsets or results.  It is assumed that procedures 
and other operational controls will prevent maintenance on redundant components.   

4.7.3  System Description 

4.7.3.1  Hardware Configuration 

Figure 4.7-1(A) shows a simplified diagram of the FAPCS for initial configuration (drawing 
depicts Train A running in cooling/cleaning mode and Train B in standby).  When the FAPCS 
operates in the cooling mode, water is drawn from the pools listed in 4.7.1 “a” through “e” using 
surface level skimmers.  It is drained to skimmer surge tanks.  The last two pools listed (GDCS 
& Suppression Pool) come off an independent suction train isolated from the two trains by a pair 
of MOVs.  See Figure 4.7-1(A) for details.  The Isolation Condenser and Passive Containment 
Cooling (ICS/PCCS) Pool has its own independent cleaning system and is not tied to the FAPCS 
trains connected to all the other pools. 
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Figure 4.7-1(B) depicts the cooling by the RCCWS of the heat exchangers included in the 
FAPCS model (also shown with Train A running and B in standby).  

A line leading from the bottom of the skimmer surge tanks A and B conveys water to be cooled 
or cleaned to the inlet end of a dual-train of series-arranged components.  Each train consists of 
the following components: 

• A 100 percent circulating water pump with a check valve in the discharge piping; 

• A shell-and-tube-type heat exchanger on the downstream side of the pump discharge 
check valve (cooling flow is provided by the reactor component cooling water system); 

• A filter/demineralizer unit located downstream of the heat exchanger with an inlet motor-
operated valve (MOV); a parallel line containing an MOV is provided to bypass the 
filter/demineralizer. 

Both the inlets and outlets of the trains are connected by MOVs F011A/B, F003A/B, F014A/B, 
and F008A/B, respectively.  This arrangement allows each train to take suction flow from 
different sources, and allows the train discharge flow to be routed to alternative common headers 
depending on whether the water flow is routed to the pools listed in 4.7.1 “a” through “e”, or to 
other possible uses or pools (gravity driven cooling system (GDCS) pools, suppression pools, or 
RWCU/SDC discharge line). 

When the FAPCS operates in the LPCI or SPC mode, water is drawn from the suppression pool 
by means of a line emerging through the suppression pool inner wall into the primary 
containment and then penetrating through the containment wall.  Inside the suppression pool, the 
water must pass through a suction strainer before entering the suction line.  Once outside 
containment, this line splits into two parallel lines with two Nitrogen Motor Operated valves 
(NMO) in each line (F321A/B and F322A/B).   

The downstream piping from the outboard SP suction valves merges with the line conveying 
water from the GDCS pools.  A nitrogen-operated valve inside containment and an air-operated 
valve outside containment isolate GDCS pools suction (Not Modeled). The combined SP & 
GDCS suction line then splits again into two parallel lines with a check valve in each (F348A/B).  
These two lines join again and lead to the upstream end of the cooling/cleanup trains. 

Once FAPCS flow passes through the individual train pumps, heat exchangers, and cooling 
cleaning units (or  the cooling cleaning unit bypass) it comes to two common headers.  One 
header, through train MOVs F008A/B allows flow to return to the Fuel and Auxiliary Pools 
(pools “a” through “e” in section 4.7.1).  The other common header, through train MOVs 
F014A/B, has branches aligning FAPCS flow to the Suppression Pool, GDCS pools, Drywell 
Spray, and the RPV (via Feedwater line A).  Under normal conditions, one of the F008 valves is 
open as one train is in FAPCS cleaning mode.  The other F008 valve and the two F014 MOVs 
are normally closed.   

The common header past MOVs F0014A/B has several flow paths.  One branch leading to the 
suppression pool splits into two parallel lines.  Each of the lines contains a nitrogen motor 
operated valve (F306A/B) outside the primary containment and the check valve, F307A/B, 
inside. These branches are aligned for flow when the FAPCS operates in the SPC mode. Another 
branch, returning water to the GDCS, has an air-operated valve outside the containment and a 
check valve inside. The line off of this header leading to Drywell Spray has an air operated valve 
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outside the containment and a check valve inside.  None of the four GDCS and Containment 
Spray valves are included in the PRA model.   

Also off the second return header (downstream of MOVs F014A/B) is another line for FAPCS 
flow in LPCI mode. At three sections this line splits into lines with parallel vales, then returns to 
a common header.  This line splits once at check valves F331A/B, then again at nitrogen motor 
operated valves F332A/B, and finally at air-operated testable check valves F333A/B.  Once past 
all three pairs of valves, flow enters Feedwater line A through RWCU/SDC Train B and must 
pass through two check valves to enter the RPV (valves F102A & F103A).  It is possible to 
inject water through the FAPCS into the vessel from the Fire Protection System (FPS), through 
the line corresponding to the LPCI mode.  In addition, using this system, it is possible to supply 
water to the upper pools (ICS/PCCS pool) from the FPS.  Both connections are represented in 
the FPS model, and details are in Section 4.16. 

4.7.3.2  System Operation 

The two modeled operating modes are the following: 

• Suppression Pool Cooling and Cleanup Mode.  Cooling and cleanup of the suppression 
pool is performed by drawing pool water through a suction strainer, then through a line 
penetrating the containment and reaches the inlet of the cooling/cleanup trains.  From the 
outlet of these, the processed water returns to a discharge point near the bottom of the 
suppression pool. 

• Low Pressure Coolant Injection (LPCI) Mode.  Under accident conditions, once the 
reactor has been depressurized to a pressure that is below the nominal shutoff discharge 
head from the FAPCS pumps, operators can align FAPCS to draw coolant from the 
suppression pool and pump this coolant into the RPV via main Feedwater Line A, thus 
achieving a low pressure coolant injection. 

During normal plant conditions, the FAPCS operates with one pump running and the other in 
standby, to continuously cool, clean, and clarify the water of the fuel storage pool. 

During or following a seismic event, the pool water treatment subsystem is bypassed and the 
cleaning function is not performed. 

During other emergency conditions, the standby train can be either manually actuated to work in 
the LPCI mode, or automatically actuated on suppression pool water high temperature signal to 
work in the SPC mode.  At the same time, the other train continues to operate in the FAPC mode.  
Table 4.7-1A lists the relevant valves of the system shown in Figure 4.7-1 and lists their status 
for each system operating mode, the valve positions shown in the figure and listed in the table 
represent train A  operating and train B is in standby. 

4.7.3.3  Component Location 

The basic components of the FAPCS are all within the fuel and reactor buildings except for a 
handful of components in containment.  Nitrogen -operated isolation valve F323 (GDCS pools 
suction) is located inside the primary containment but is not included in the FAPCS PRA model.  
The suppression pool suction strainer (inside the suppression pool) and manual valve F320 are 
also both located inside primary containment. 
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4.7.4  Automatic and Manual Control 

Actuation of the FAPCS is performed manually when the system is required to operate in the 
LPCI mode and automatically (on suppression pool high temperature signal) when operating in 
the SPC mode. 

The assumed control room instrumentation and alarms are listed in Table 4.7.1b. 

4.7.4.1  Automatic Actuation 

The standby FAPCS train will automatically start on a high suppression pool temperature signal.  
The other train will continue in cooling and cleaning mode. 

The signals that trip the FAPCS pumps are the following: 

• Low suction pressure 

• High/low discharge flow 

Position lights for all relevant valves are provided in the control room. Instrument and alarm 
signals reported in the control room for the FAPCS are given in Table 4.7-1b. 

4.7.4.2  Manual Actuation 

Operators must take action from the control room for FAPCS to operate in LPCI mode.  This 
mode has no auto actuation is dependant on operators.  

Operators can initiate SPC from the control room if automatic actuation fails. 

4.7.4.3  Safety Actuation 

There is no safety actuation function associated with the FAPCS. 

4.7.5  System Interfaces 

The FAPCS components depend on electrical, fluid, and nitrogen/air-support systems as 
indicated by the dependence matrix given in Table 4.7-2. 

Upon loss of electric power, each system's motor-operated valve (MOV) fails "as is", and on loss 
of air supply, each nitrogen/air-operated valve (N/AOV) fails closed.  Several of the NMO 
valves have accumulators available for backup actuation if High Pressure Nitrogen is 
unavailable.  Suppression Pool suction valves have additional backup via an operator with a 
nitrogen tank. 

The FAPCS shares check valves F102A and F103A of the FDW line A with the RWCUs/SDCS. 

4.7.6  System Testing 

The FAPCS is nonsafety-related; therefore, no Technical Specifications apply.  Components in 
the FAPCS system are assumed to have either a monthly test interval, or a two-year test interval.  
Equipment in line with the normal operation of the system is assumed to be rotated monthly.  
This includes the pumps, heat exchanger isolation valves (P21 equipment), and several of the 
MOVs.  Equipment on the SP suction line, SPC return line, LPCI injection line, and other 
equipment in the system not part of the normal operating modes (i.e. filter bypass MOV) are all 
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assumed to only be tested during refueling outages only.  The following MOVs are not necessary 
for normal cooling/cleaning operation or train rotation and are assumed to have two year test 
intervals:  F011A, F011B, F013A, F013B, F014A, & F014B.  Pump discharge check valves have 
a monthly interval, but a two year interval is assumed for all other check valves.   

4.7.7  System Maintenance 

 Out of service events for maintenance have been included in the model for FAPCS equipment.  
Suction and injection valves have individual maintenance events.  Equipment associated with 
one train or another is bounded by events for whole trains being out of service.  See Table 4.7-6 
for details.  The data for the maintenance events is from the EPRI ALWR source.   

4.7.8  Common Cause Failures 

Common cause failures within the system are summarized in Table 4.7-5. 

4.7.9  Fault Tree Analysis 

4.7.9.1  Top Event Definitions 

The list of the top events used in the PRA is shown in Table 4.7-8. 

Four top events have been defined for the FAPCS. 

WS-TOPSPC for Both FAPCS trains fail SPC operation mode actuation. 

WS-TOPSPCL - Both FAPCS trains fail SPC operation mode actuation after ADS. 

VL-TOPINJ - Both FAPCS trains fail LPCI operation mode. 

VL-TOPINJL - Both FAPCS trains LPCI operation mode after ADS. 

4.7.9.2  Fault Tree Description 

The FAPCS fault trees are shown in Figure 4.7-2.  The trees include logic associated with the top 
events listed in Subsection 4.7.9.1.  

The FAPCS system has two trains with one train normally running in cooling/cleaning mode.  
Both trains are available for the PRA modeled functions (the standby train can be operated or the 
running train can be switched from cooling/cleaning mode).   Split fractions are used to account 
for the system operation.   Two sets of logic are in each tree with split fractions set at 0.5 (each 
train running ½ the time) logically AND-ed with FAPCS train equipment failures.   Each set of 
logic has one train operating and one in standby.   The standby train has the automatic initiation 
modeled (for SPC) and has a fail to start event and a fail to run event for each pump.   The 
running train in each set must be aligned by operators away from cleaning mode and only has a 
fail to run event for the pump.  FAPCS suction and injection logic is the same regardless of 
which pump is operating.   

4.7.9.3  Human Interactions 

A summary of the human errors included as basic events in the system fault trees is reported in 
Table 4.7-6.  The system is entirely dependant on operator action in LPCI mode.  There is no 
automatic actuation of the system in that arrangement.   
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4.7.9.4  Special Events 
There are no special events in the Fuel and Auxiliary Pools Cooling System. 

4.7.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree are reported in Table 4.7-7. 

The importance measurements obtained from core damage frequency equations, allow 
identification of the most relevant basic events and system component failures in an integrated 
context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.7.11  PRA Insights 

There are two modeled functions for the FAPCS in the ESBWR PRA.  The PRA results for the 
functions are dominated by human errors and manual valve failures.   

Top event probability for FAPCS in LPCI mode is dominated by operator actions.  The system 
has no auto actuation in this mode and relies on operators to initiate.  Human actions account for 
a high percentage of the system risk in this mode.  Failure of manual valve F334 is also a big risk 
contributor.  It is a single failure point for FAPCS injection.   

Suppression pool cooling mode cutsets are dominated by the failure of manual valve F308.  The 
valve is a single failure point for all SPC and has a high failure rate due to a two-year test 
interval.  The SPC function can actuate automatically (or manually) and because of this does not 
rely on operators like the LPI function.  Besides the manual valve already mentioned, SPC top 
cutsets include a lot of CCF events. 

Operation of the FAPCS beyond 24 hours presents no unique problems.  There are no changes to 
the model for operation to 72 hours other than the mission time. 

Key Insights & Assumptions 

The following are insights/assumptions for the FAPCS system that are key to the entire ESBWR 
PRA model. 

Manual valve 334 is a normally locked open manual valve.  It is included in the model because it 
is a single failure point for two active low pressure injection functions (FAPCS and FPS).  It is 
given a high failure rate due to it having a two year test interval, and it not having a MRC alarm 
associated with it.  The reliability of two active system PRA functions (FAPCS low pressure 
injection, and FPS low pressure injection) would be significantly improved if a control room 
alarm is added to the design of the valve.   
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Table 4.7-1a  

Status of the FAPCS Relevant Valves for Each System Operating Mode 

Operating Modes (1) (2) 
Valve 

FAPCS LPCI SPC 
MOV F003A NO NO NO 
MOV F003B NC NC NC 
MOV F005A NO NO NO 
MOV F005B NC NC NC 
MOV F008A NO NO NO 
MOV F008B NC NC NC 
MOV F011A NC NC NC 
MOV F011B NC Opened Opened 
MOV F013A NC NC NC 
MOV F013B NC Opened Opened 
MOV F014A NC NC NC 
MOV F014B NC Opened Opened 

SP Suction NMO F321A NC Opened Opened 
SP Suction NMO F321B NC Opened Opened 
SP Suction NMO F322A NC Opened Opened 

SP Suction n NMO F322B NC Opened Opened 
SPC NMO F306A NC NC Opened 
SPC NMO F306B NC NC Opened 
LPCI NMO F332A NC Opened NC 
LPCI NMO F332B NC Opened NC 

 

Notes: 

(1) Assumes Train A is operating and Train B is in standby during normal plant 
operation 

(2) NMO = Nitrogen Motor Operated Valve 

 MOV = Motor Operated Valve 

 NC = Normally Closed 

 NO = Normally Open 
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Table 4.7-1b  

FAPCS - Control Room Instrumentation and Alarms 

Controls 
ICS/PCCS pool water level 

Make-up water supply to the skimmer surge tank 

Displays 

Differential pressure between suction and discharge of each pump 

Water flow in each train 

Temperature upstream and downstream of each heat exchanger 

Temperature in the Suppression Pool 

Suppression pool water level 

ICS/PCCS pool water level 

Spent fuel storage pool water level 

Skimmer surge tank level 

Alarms 

Water flow in each train 

Temperature in the Suppression Pool 

Low and high suppression pool water level 

Low and high skimmer surge tank water level 

Low and high ICS/PCCS pool water level 

Low and spent fuel storage pool water level 
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Table 4.7-2a  

FAPCS - System Dependencies 

  Support System   
  Power Supply 
  480 V AC (R13· Safety-Related) 

Component Type DIV 1 DIV 2 DIV 3 DIV 4 

High Pressure 
Nitorgen 

(P52) 

F306A NMO X  X  X 
F306B NMO  X  X X 
F321A NMO X  X  X 
F321B NMO  X  X X 
F322A NMO X  X  X 
F322B NMO  X  X X 
F332A NMO X  X  X 
F332B NMO  X  X X 

The dependencies listed in the above table are not included in the fault tree model. 

 

  Support System 
  Power Supply RCCWS 

(P21) N-DCIS (C62)

Component Type 6.9 kV AC (R11) 480 V AC (R12FB)   

C001A Pump X   A 
C001B Pump X   B 
F0011A MOV  A   
F011B MOV  B   
F014A MOV  A   
F014B MOV  B   
F013A MOV  A   
F013B MOV  B   
F005A MOV  A   
F005B MOV  B   
F003A MOV  A   
F003B MOV  B   
F008A MOV  A   
F008B MOV  B   
F046A MOV  A   
F046B MOV  B   
F047A MOV  A   
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  Support System 
  Power Supply RCCWS 

(P21) N-DCIS (C62)

Component Type 6.9 kV AC (R11) 480 V AC (R12FB)   

F047B MOV  B   
F048A MOV  A   
F048B MOV  B   
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Table 4.7-2b  

FAPCS - Transfers 

Transfer Gate Description 
C62-G21-C001A-A DIV. A N-DCIS SIGNAL TRANSMISSION FAILURE 
C62-G21-C001A-A-MAN DIV. A N-DCIS SIGNAL TRANSMISSION FAILURE (manual) 
C62-G21-C001B-B DIV. B NC-DCIS SIGNAL TRANSMISSION FAILURE 
C62-G21-C001B-B-MAN DIV. B N-DCIS SIGNAL TRANSMISSION FAILURE (manual) 
P21-0001-_1A RCCWS TRAINS FAIL TO COOL THE LOADS 
P21-0001-_1B RCCWS TRAINS FAIL TO COOL THE LOADS 
R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 
R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000B3 
R12-FB-A LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER A 
R12-FB-B LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER B 
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Table 4.7-3  

FAPCS – Component Tests and Maintenance 

Component Type Expected Test 
Interval 

Components aligned away from emergency 
position without automatic return logic 

Pumps Monthly None 
Train MOVs Monthly None 

Suction/Injection 
/Maintenance valves 

24 Months None 

Note: Monthly rotation between trains has been assumed. 

Maintenance Event Probability Description 

G21-NSC-TM-F321/2B 1.50E-03 NMO F306A IN MAINTENANCE  

G21-NSC-TM-F306A 1.50E-03 NMO F306B IN MAINTENANCE  

G21-NSC-TM-F306B 1.50E-03 NMO F321A OR F322A IN MAINTENANCE  

G21-NSC-TM-F321/2A 1.50E-03 NMO F321B OR F322B IN MAINTENANCE  

G21-NSC-TM-F332A 1.50E-03 MAINTENANCE FOR VALVE F332A 

G21-NSC-TM-F332B 1.50E-03 MAINTENANCE FOR VALVE F332B 

G21-NST-TM-TRAINA 9.00E-03 FAPCS TRAIN A IN MAINTENANCE 

G21-NST-TM-TRAINB 9.00E-03 FAPCS TRAIN B IN MAINTENANCE 

Note:  Train and component out of service for maintenance probabilities were obtained from 
reference 5.4-1. 
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Table 4.7-4  

FAPCS - Common Cause Failures 

Basic Event Probability Description 

B21-LT_-NO_1_2 2.11E-07 CCF of two components: B21-LT_-NO-N001A & B21-LT_-NO-
N001B 

B21-LT_-NO_1_2_3 2.11E-08 CCF of three components: B21-LT_-NO-N001A & B21-LT_-NO-
N001B & B21-LT_-NO-N001C 

B21-LT_-NO_1_2_4 2.11E-08 CCF of three components: B21-LT_-NO-N001A & B21-LT_-NO-
N001B & B21-LT_-NO-N001D 

B21-LT_-NO_1_3 2.11E-07 CCF of two components: B21-LT_-NO-N001A & B21-LT_-NO-
N001C 

B21-LT_-NO_1_3_4 2.11E-08 CCF of three components: B21-LT_-NO-N001A & B21-LT_-NO-
N001C & B21-LT_-NO-N001D 

B21-LT_-NO_1_4 2.11E-07 CCF of two components: B21-LT_-NO-N001A & B21-LT_-NO-
N001D 

B21-LT_-NO_2_3 2.11E-07 CCF of two components: B21-LT_-NO-N001B & B21-LT_-NO-
N001C 

B21-LT_-NO_2_3_4 2.11E-08 CCF of three components: B21-LT_-NO-N001B & B21-LT_-NO-
N001C & B21-LT_-NO-N001D 

B21-LT_-NO_2_4 2.11E-07 CCF of two components: B21-LT_-NO-N001B & B21-LT_-NO-
N001D 

B21-LT_-NO_3_4 2.11E-07 CCF of two components: B21-LT_-NO-N001C & B21-LT_-NO-
N001D 

B21-LT_-NO_ALL 5.68E-07 CCF of all components in group 'B21-LT_-NO' 

G21-FT_-NO_1_2 1.10E-05 CCF of two components: G21-FT_-NO-N014A & G21-FT_-NO-
N014B 

G21-HX_CC_1_2 1.26E-06 CCF of two components: G21-HX_-LK-B001A & G21-HX_-LK-
B001B 

G21-MOV-CC_1_2 2.47E-05 CCF of two components: G21-MOV-CC-F011A & G21-MOV-CC-
F011B 

G21-MOV-CC_1_2_3 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F011B & G21-MOV-CC-F013A 

G21-MOV-CC_1_2_4 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F011B & G21-MOV-CC-F013B 

G21-MOV-CC_1_2_5 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F011B & G21-MOV-CC-F014A 

G21-MOV-CC_1_2_6 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F011B & G21-MOV-CC-F014B 

G21-MOV-CC_1_3 2.47E-05 CCF of two components: G21-MOV-CC-F011A & G21-MOV-CC-
F013A 
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FAPCS - Common Cause Failures 

Basic Event Probability Description 

G21-MOV-CC_1_3_4 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F013A & G21-MOV-CC-F013B 

G21-MOV-CC_1_3_5 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F013A & G21-MOV-CC-F014A 

G21-MOV-CC_1_3_6 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F013A & G21-MOV-CC-F014B 

G21-MOV-CC_1_4 2.47E-05 CCF of two components: G21-MOV-CC-F011A & G21-MOV-CC-
F013B 

G21-MOV-CC_1_4_5 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F013B & G21-MOV-CC-F014A 

G21-MOV-CC_1_4_6 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F013B & G21-MOV-CC-F014B 

G21-MOV-CC_1_5 2.47E-05 CCF of two components: G21-MOV-CC-F011A & G21-MOV-CC-
F014A 

G21-MOV-CC_1_5_6 2.45E-05 CCF of three components: G21-MOV-CC-F011A & G21-MOV-CC-
F014A & G21-MOV-CC-F014B 

G21-MOV-CC_1_6 2.47E-05 CCF of two components: G21-MOV-CC-F011A & G21-MOV-CC-
F014B 

G21-MOV-CC_2_3 2.47E-05 CCF of two components: G21-MOV-CC-F011B & G21-MOV-CC-
F013A 

G21-MOV-CC_2_3_4 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F013A & G21-MOV-CC-F013B 

G21-MOV-CC_2_3_5 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F013A & G21-MOV-CC-F014A 

G21-MOV-CC_2_3_6 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F013A & G21-MOV-CC-F014B 

G21-MOV-CC_2_4 2.47E-05 CCF of two components: G21-MOV-CC-F011B & G21-MOV-CC-
F013B 

G21-MOV-CC_2_4_5 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F013B & G21-MOV-CC-F014A 

G21-MOV-CC_2_4_6 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F013B & G21-MOV-CC-F014B 

G21-MOV-CC_2_5 2.47E-05 CCF of two components: G21-MOV-CC-F011B & G21-MOV-CC-
F014A 

G21-MOV-CC_2_5_6 2.45E-05 CCF of three components: G21-MOV-CC-F011B & G21-MOV-CC-
F014A & G21-MOV-CC-F014B 

G21-MOV-CC_2_6 2.47E-05 CCF of two components: G21-MOV-CC-F011B & G21-MOV-CC-
F014B 

G21-MOV-CC_3_4 2.47E-05 CCF of two components: G21-MOV-CC-F013A & G21-MOV-CC-
F013B 
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FAPCS - Common Cause Failures 

Basic Event Probability Description 

G21-MOV-CC_3_4_5 2.45E-05 CCF of three components: G21-MOV-CC-F013A & G21-MOV-CC-
F013B & G21-MOV-CC-F014A 

G21-MOV-CC_3_4_6 2.45E-05 CCF of three components: G21-MOV-CC-F013A & G21-MOV-CC-
F013B & G21-MOV-CC-F014B 

G21-MOV-CC_3_5 2.47E-05 CCF of two components: G21-MOV-CC-F013A & G21-MOV-CC-
F014A 

G21-MOV-CC_3_5_6 2.45E-05 CCF of three components: G21-MOV-CC-F013A & G21-MOV-CC-
F014A & G21-MOV-CC-F014B 

G21-MOV-CC_3_6 2.47E-05 CCF of two components: G21-MOV-CC-F013A & G21-MOV-CC-
F014B 

G21-MOV-CC_4_5 2.47E-05 CCF of two components: G21-MOV-CC-F013B & G21-MOV-CC-
F014A 

G21-MOV-CC_4_5_6 2.45E-05 CCF of three components: G21-MOV-CC-F013B & G21-MOV-CC-
F014A & G21-MOV-CC-F014B 

G21-MOV-CC_4_6 2.47E-05 CCF of two components: G21-MOV-CC-F013B & G21-MOV-CC-
F014B 

G21-MOV-CC_5_6 2.47E-05 CCF of two components: G21-MOV-CC-F014A & G21-MOV-CC-
F014B 

G21-MOV-CC_ALL 8.68E-04 CCF of all components in group 'G21-MOV-CC' 

G21-MP_-FR_1_2 3.97E-05 CCF of two components: G21-MP_-FR-C001A & G21-MP_-FR-
C001B 

G21-MP_-FS_1_2 3.26E-04 CCF of two components: G21-MP_-FS-C001A & G21-MP_-FS-
C001B 

G21-NMO-CC_1_2 1.11E-05 CCF of two components: G21-NMO-CC-F321A & G21-NMO-CC-
F321B 

G21-NMO-CC_1_2_3 1.11E-06 CCF of three components: G21-NMO-CC-F321A & G21-NMO-CC-
F321B & G21-NMO-CC-F322A 

G21-NMO-CC_1_2_4 1.11E-06 CCF of three components: G21-NMO-CC-F321A & G21-NMO-CC-
F321B & G21-NMO-CC-F322B 

G21-NMO-CC_1_3 1.11E-05 CCF of two components: G21-NMO-CC-F321A & G21-NMO-CC-
F322A 

G21-NMO-CC_1_3_4 1.11E-06 CCF of three components: G21-NMO-CC-F321A & G21-NMO-CC-
F322A & G21-NMO-CC-F322B 

G21-NMO-CC_1_4 1.11E-05 CCF of two components: G21-NMO-CC-F321A & G21-NMO-CC-
F322B 

G21-NMO-CC_2_3 1.11E-05 CCF of two components: G21-NMO-CC-F321B & G21-NMO-CC-
F322A 

G21-NMO-CC_2_3_4 1.11E-06 CCF of three components: G21-NMO-CC-F321B & G21-NMO-CC-
F322A & G21-NMO-CC-F322B 
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FAPCS - Common Cause Failures 

Basic Event Probability Description 

G21-NMO-CC_2_4 1.11E-05 CCF of two components: G21-NMO-CC-F321B & G21-NMO-CC-
F322B 

G21-NMO-CC_3_4 1.11E-05 CCF of two components: G21-NMO-CC-F322A & G21-NMO-CC-
F322B 

G21-NMO-CC_ALL 3.00E-05 CCF of all components in group 'G21-NMO-CC' 

G21-NMO-OC_1_2 4.44E-08 CCF of two components: G21-NMO-OC-F321A & G21-NMO-OC-
F321B 

G21-NMO-OC_1_2_3 4.44E-09 CCF of three components: G21-NMO-OC-F321A & G21-NMO-OC-
F321B & G21-NMO-OC-F322A 

G21-NMO-OC_1_2_4 4.44E-09 CCF of three components: G21-NMO-OC-F321A & G21-NMO-OC-
F321B & G21-NMO-OC-F322B 

G21-NMO-OC_1_3 4.44E-08 CCF of two components: G21-NMO-OC-F321A & G21-NMO-OC-
F322A 

G21-NMO-OC_1_3_4 4.44E-09 CCF of three components: G21-NMO-OC-F321A & G21-NMO-OC-
F322A & G21-NMO-OC-F322B 

G21-NMO-OC_1_4 4.44E-08 CCF of two components: G21-NMO-OC-F321A & G21-NMO-OC-
F322B 

G21-NMO-OC_2_3 4.44E-08 CCF of two components: G21-NMO-OC-F321B & G21-NMO-OC-
F322A 

G21-NMO-OC_2_3_4 4.44E-09 CCF of three components: G21-NMO-OC-F321B & G21-NMO-OC-
F322A & G21-NMO-OC-F322B 

G21-NMO-OC_2_4 4.44E-08 CCF of two components: G21-NMO-OC-F321B & G21-NMO-OC-
F322B 

G21-NMO-OC_3_4 4.44E-08 CCF of two components: G21-NMO-OC-F322A & G21-NMO-OC-
F322B 

G21-NMO-OC_ALL 1.20E-07 CCF of all components in group 'G21-NMO-OC' 

G21-NMO_1_2 1.11E-05 CCF of two components: G21-NMO-CC-F306A & G21-NMO-CC-
F306B 

G21-NMO_1_2_3 1.11E-06 CCF of three components: G21-NMO-CC-F306A & G21-NMO-CC-
F306B & G21-NMO-CC-F332A 

G21-NMO_1_2_4 1.11E-06 CCF of three components: G21-NMO-CC-F306A & G21-NMO-CC-
F306B & G21-NMO-CC-F332B 

G21-NMO_1_3 1.11E-05 CCF of two components: G21-NMO-CC-F306A & G21-NMO-CC-
F332A 

G21-NMO_1_3_4 1.11E-06 CCF of three components: G21-NMO-CC-F306A & G21-NMO-CC-
F332A & G21-NMO-CC-F332B 

G21-NMO_1_4 1.11E-05 CCF of two components: G21-NMO-CC-F306A & G21-NMO-CC-
F332B 
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FAPCS - Common Cause Failures 

Basic Event Probability Description 

G21-NMO_2_3 1.11E-05 CCF of two components: G21-NMO-CC-F306B & G21-NMO-CC-
F332A 

G21-NMO_2_3_4 1.11E-06 CCF of three components: G21-NMO-CC-F306B & G21-NMO-CC-
F332A & G21-NMO-CC-F332B 

G21-NMO_2_4 1.11E-05 CCF of two components: G21-NMO-CC-F306B & G21-NMO-CC-
F332B 

G21-NMO_3_4 1.11E-05 CCF of two components: G21-NMO-CC-F332A & G21-NMO-CC-
F332B 

G21-NMO_ALL 3.00E-05 CCF of all components in group 'G21-NMO' 

G21-PT_-NO_1_2 1.15E-05 CCF of two components: G21-PT_-NO-N002A & G21-PT_-NO-
N002B 

G21-UV_-331_1_2 2.14E-07 CCF of two components: G21-UV_-CC-F307A & G21-UV_-CC-
F307B 

G21-UV_-331_1_2_3 1.69E-06 CCF of three components: G21-UV_-CC-F307A & G21-UV_-CC-
F307B & G21-UV_-CC-F331A 

G21-UV_-331_1_2_4 1.69E-06 CCF of three components: G21-UV_-CC-F307A & G21-UV_-CC-
F307B & G21-UV_-CC-F331B 

G21-UV_-331_1_3 2.14E-07 CCF of two components: G21-UV_-CC-F307A & G21-UV_-CC-
F331A 

G21-UV_-331_1_3_4 1.69E-06 CCF of three components: G21-UV_-CC-F307A & G21-UV_-CC-
F331A & G21-UV_-CC-F331B 

G21-UV_-331_1_4 2.14E-07 CCF of two components: G21-UV_-CC-F307A & G21-UV_-CC-
F331B 

G21-UV_-331_2_3 2.14E-07 CCF of two components: G21-UV_-CC-F307B & G21-UV_-CC-
F331A 

G21-UV_-331_2_3_4 1.69E-06 CCF of three components: G21-UV_-CC-F307B & G21-UV_-CC-
F331A & G21-UV_-CC-F331B 

G21-UV_-331_2_4 2.14E-07 CCF of two components: G21-UV_-CC-F307B & G21-UV_-CC-
F331B 

G21-UV_-331_3_4 2.14E-07 CCF of two components: G21-UV_-CC-F331A & G21-UV_-CC-
F331B 

G21-UV_-331_ALL 1.03E-05 CCF of all components in group 'G21-UV_-331' 

G21-UV_-333_1_2 1.79E-05 CCF of two components: G21-UV_-CC-F333A & G21-UV_-CC-
F333B 

G21-UV_-PD_1_2 2.99E-06 CCF of two components: G21-UV_-CC-F004A & G21-UV_-CC-
F004B 

G21-UV_-
SPSUV_1_2 1.79E-05 CCF of two components: G21-UV_-CC-F348A & G21-UV_-CC-

F348B 
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FAPCS - Common Cause Failures 

Basic Event Probability Description 

G21-UV_OC_1_2 2.53E-07 CCF of two components: G21-UV_-OC-F004A & G21-UV_-OC-
F004B 

G21_P21-OC_1_2 1.09E-08 CCF of two components: G21-MOV-OC-F046A & G21-MOV-OC-
F046B 

G21_P21-OC_1_2_3 6.31E-09 CCF of three components: G21-MOV-OC-F046A & G21-MOV-OC-
F046B & G21-MOV-OC-F047A 

G21_P21-OC_1_2_4 6.31E-09 CCF of three components: G21-MOV-OC-F046A & G21-MOV-OC-
F046B & G21-MOV-OC-F047B 

G21_P21-OC_1_3 1.09E-08 CCF of two components: G21-MOV-OC-F046A & G21-MOV-OC-
F047A 

G21_P21-OC_1_3_4 6.31E-09 CCF of three components: G21-MOV-OC-F046A & G21-MOV-OC-
F047A & G21-MOV-OC-F047B 

G21_P21-OC_1_4 1.09E-08 CCF of two components: G21-MOV-OC-F046A & G21-MOV-OC-
F047B 

G21_P21-OC_2_3 1.09E-08 CCF of two components: G21-MOV-OC-F046B & G21-MOV-OC-
F047A 

G21_P21-OC_2_3_4 6.31E-09 CCF of three components: G21-MOV-OC-F046B & G21-MOV-OC-
F047A & G21-MOV-OC-F047B 

G21_P21-OC_2_4 1.09E-08 CCF of two components: G21-MOV-OC-F046B & G21-MOV-OC-
F047B 

G21_P21-OC_3_4 1.09E-08 CCF of two components: G21-MOV-OC-F047A & G21-MOV-OC-
F047B 

G21_P21-OC_ALL 6.65E-09 CCF of all components in group 'G21_P21-OC' 
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Table 4.7-5  

FAPCS - Human Error Events 

Event Name Description 
G21-XHE-FO-SPCADS OPERATOR FAILS TO MANUALLY INI. FAPCS IN SPC MODE  
G21-XHE-FO-SPC OPERATOR FAILS TO MANUALLY INI. FAPCS IN SPC MODE  
G21-XHE-FO-RSPC OPERATOR FAILS TO RECOG. NEED FOR SPC 
G21-XHE-FO-LPCIADS OPER FAILS TO ALIGN AND ACTUATE FAPCS IN LPCI MODE 
XXX-XHE-FO-DEPRESS OPER FAILS TO RECOGNIZE NEED OF DEPRESSURIZATION 
XXX-XHE-FO-LPMAKEUP OP. FAILS TO RECOG. NEED FOR LOW PRESS. MAKEUP  
G21-XHE-FO-LPCI OPERATOR FAILS TO ALIGN AND ACTUATE FAPCS IN LPCI  

Events with XXX as the first characters are events that are relevant for more than one system. 
For example, recognition of the need for depressurization is necessary for LPI flow from either 
FAPCS or FPS.   
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FAPCS – Top Events 

Top Event Description Sheet

VL-TOPINJ 

Successful LPCI from FAPCS requires the following: One of two FAPCS pumps 
operating. Proper alignment of suction and discharge valves so that suction is from 
the suppression pool, and water is injected into the RPV. The RCCWS heat 
exchanger on the SPC dedicated train removing the heat load. Reactor 
depressurization to a low enough pressure to permit FAPCS flow into the RPV. 
Operators manually initiating FAPCS in LCPI mode.  

67 

VL-
TOPINJL 

Successful LPCI from FAPCS requires the following: One of two FAPCS pumps 
operating. Proper alignment of suction and discharge valves so that suction is from 
the suppression pool, and water is injected into the RPV. The RCCWS heat 
exchanger on the SPC dedicated train removing the heat load. Reactor 
depressurization to a low enough pressure to permit FAPCS flow into the RPV. 
Operators manually initiating FAPCS in LCPI mode. 

30 

WS-
TOPSPC 

Successful SPC requires the following: One of two FAPCS pumps operating. 
Proper alignment of suction and discharge valves so that suction is from, and water 
is returned to the suppression pool. The RCCWS heat exchanger on the SPC 
dedicated train removing the heat load. 

85 

WS-
TOPSPCL 

Successful SPC requires the following: One of two FAPCS pumps operating. 
Proper alignment of suction and discharge valves so that suction is from, and water 
is returned to the suppression pool. The RCCWS heat exchanger on the SPC 
dedicated train removing the heat load. 

1 
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Table 4.7-7  

FAPCS - Basic Events 

Basic Event Probability Description 

B21-LT_-NO-N001A 2.40E-05 SP LEVEL TRANSMITTER NOO1A FAIL LOW 

B21-LT_-NO-N001B 2.40E-05 SP LEVEL TRANSMITTER NOO1B FAIL LOW 

B21-LT_-NO-N001C 2.40E-05 SP LEVEL TRANSMITTER NOO1C FAIL LOW 

B21-LT_-NO-N001D 2.40E-05 SP LEVEL TRANSMITTER NOO1D FAIL LOW 

B21-UV_-CC-F102A 1.00E-04 CHECK VALVE F102A IN FEEDWATER LINE A FAILS TO 
OPEN 

B21-UV_-CC-F103A 1.00E-04 CHECK VALVE F103A IN FEEDWATER LINE A FAILS TO 
OPEN 

C62-G21-C001A-A 1.00E-03 DIV. A (NE RTNSS) SIGNAL TRANSMISSION FAILURE 

C62-G21-C001A-A-MAN 1.00E-03 DIV. A (NE RTNSS) SIGNAL TRANSMISSION FAILURE 

C62-G21-C001B-B 1.00E-03 DIV. B (NE RTNSS) SIGNAL TRANSMISSION FAILURE 

C62-G21-C001B-B-MAN 1.00E-03 DIV. B (NE RTNSS) SIGNAL TRANSMISSION FAILURE 

G21-BV_-OC-F320 7.20E-07 MANUAL VALVE F320 PLUGS/TRANSFERS CLOSED 

G21-BV_-RE-F308 1.00E-04 MISPOSITION OF VALVE F308 

G21-BV_-RE-F334 1.00E-04 MISPOSITION OF VALVE F334 

G21-FMD-FO-COO1A 2.40E-06 SPURIOUS PUMP TRIP FOR FAPCS PUMP A 

G21-FMD-FO-COO1B 2.40E-06 SPURIOUS PUMP TRIP FOR FAPCS PUMP B 

G21-FT_-NO-N014A 1.10E-05 DISCHARGE FLOW TRANSMITTER FAILS LOW 

G21-FT_-NO-N014B 1.10E-05 DISCHARGE FLOW TRANSMITTER FAILS LOW 

G21-HX_-LK-B001A 2.40E-05 HEAT EXCHANGER B001A FAILS WHILE OPERATING 

G21-HX_-LK-B001B 2.40E-05 HEAT EXCHANGER B001B FAILS WHILE OPERATING 

G21-MOV-CC-F011A 2.40E-02 MOTOR OPER. VALVE F011A FAILS TO OPEN 

G21-MOV-CC-F011B 2.40E-02 MOTOR OPER. VALVE F011B FAILS TO OPEN 

G21-MOV-CC-F013A 2.40E-02 MOTOR OPER. VALVE F013A FAILS TO OPEN 

G21-MOV-CC-F013B 2.40E-02 MOTOR OPER. VALVE F013B FAILS TO OPEN 

G21-MOV-CC-F014A 2.40E-02 MOTOR OPER. VALVE F014A FAILS TO OPEN 

G21-MOV-CC-F014B 2.40E-02 MOTOR OPER. VALVE F014B FAILS TO OPEN 

G21-MOV-CC-F046A 4.00E-03 MOTOR OPERATED VALVE FAILS TO OPEN 

G21-MOV-CC-F046B 4.00E-03 MOTOR OPERATED VALVE P21-F046B FAILS TO OPEN 

G21-MOV-CC-F047A 4.00E-03 MOTOR OPERATED VALVE FAILS TO OPEN 

G21-MOV-CC-F047B 4.00E-03 MOTOR OPERATED VALVE P21-F047B FAILS TO OPEN 
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FAPCS - Basic Events 

Basic Event Probability Description 

G21-MOV-CO-F048A 1.20E-05 MOTOR OPERATED VALVE P21-N048A FAILS TO REMAIN 
CLOSED 

G21-MOV-CO-F048B 1.20E-05 MOTOR OPERATED VALVE P21-N048A FAILS TO REMAIN 
CLOSED 

G21-MOV-OC-F046A 3.36E-06 MOTOR OPERATED VALVE P21-F046A FAILS TO REMAIN 
OPEN 

G21-MOV-OC-F046B 3.36E-06 MOTOR OPERATED VALVE FAILS TO REMAIN OPEN 

G21-MOV-OC-F047A 3.36E-06 MOTOR OPERATED VALVE P21-F047A FAILS TO REMAIN 
OPEN 

G21-MOV-OC-F047B 3.36E-06 MOTOR OPERATED VALVE FAILS TO REMAIN OPEN 

G21-MOV-OO-F003A 4.00E-03 MOTOR OPERATED VALVE F003A FAILS TO CLOSE 

G21-MOV-OO-F003B 4.00E-03 MOTOR OPERATED VALVE FAILS TO CLOSE 

G21-MOV-OO-F008A 4.00E-03 MOTOR OPER. VALVE F008A FAILS TO CLOSE 

G21-MOV-OO-F008B 4.00E-03 MOTOR OPERATED VALVE FAILS TO CLOSE 

G21-MP_-FR-C001A 6.00E-04 MOTOR-DRIVEN PUMP C001A FAILS TO RUN 

G21-MP_-FR-C001B 6.00E-04 MOTOR-DRIVEN PUMP C001B FAILS TO RUN 

G21-MP_-FS-C001A 2.00E-03 PUMP C001A FAILS TO START 

G21-MP_-FS-C001B 2.00E-03 MOTOR-DRIVEN PUMP C001B FAILS TO START 

G21-NMO-CC-F306A 6.00E-04 NITROGEN MOTOR OPERATED VALVE FAILS TO OPEN 

G21-NMO-CC-F306B 6.00E-04 NITROGEN MOTOR OPERATED VALVE FAILS TO OPEN 

G21-NMO-CC-F321A 6.00E-04 NITROGEN MOTOR OPERATED VALVE F321A FAILS TO 
OPEN 

G21-NMO-CC-F321B 6.00E-04 NITROGEN MOTOR OPERATED VALVE F321B FAILS TO 
OPEN 

G21-NMO-CC-F322A 6.00E-04 NITROGEN MOTOR OPERATED VALVE F322A FAILS TO 
OPEN 

G21-NMO-CC-F322B 6.00E-04 NITROGEN MOTOR OPERATED VALVE F322B FAILS TO 
OPEN 

G21-NMO-CC-F332A 6.00E-04 NITROGEN MOTOR OPERATED VALVE FAILS TO OPEN 

G21-NMO-CC-F332B 6.00E-04 NITROGEN MOTOR OPERATED VALVE FAILS TO OPEN 

G21-NMO-OC-F321A 2.40E-06 SP SUCTION NMO FAILS TO REMAIN OPEN 

G21-NMO-OC-F321B 2.40E-06 SP SUCTION NMO FAILS TO REMAIN OPEN 

G21-NMO-OC-F322A 2.40E-06 SP SUCTION NMO FAILS TO REMAIN OPEN 

G21-NMO-OC-F322B 2.40E-06 SP SUCTION NMO FAILS TO REMAIN OPEN 

G21-NSC-TM-F306A 1.50E-03 NMO F306A IN MAINTENANCE OR TEST 
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FAPCS - Basic Events 

Basic Event Probability Description 

G21-NSC-TM-F306B 1.50E-03 NMO F306B IN MAINTENANCE OR TEST 

G21-NSC-TM-F321/2A 1.50E-03 NMO F321A OR F322A IN MAINTENANCE OR TEST 

G21-NSC-TM-F321/2B 1.50E-03 NMO F321B OR F322B IN MAINTENANCE OR TEST 

G21-NSC-TM-F332A 1.50E-03 MAINTENANCE FOR VALVE F332A 

G21-NSC-TM-F332B 1.50E-03 MAINTENANCE FOR VALVE F332B 

G21-NST-TM-TRAINA 9.00E-03 TRAIN A IN MAINTENANCE 

G21-NST-TM-TRAINB 9.00E-03 TRAIN B IN MAINTENANCE 

G21-PT_-NO-N002A 1.15E-05 SUCTION PRESSURE TRANSMITTER FAILS LOW 

G21-PT_-NO-N002B 1.15E-05 SUCTION PRESSURE TRANSMITTER FAILS LOW 

G21-STR-PG-SPPLUG 2.40E-04 FILTER/STRAINER IN SP PLUG 

G21-UV_-CC-F004A 1.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-CC-F004B 1.00E-04 CHECK VALVE F004B FAILS TO OPEN 

G21-UV_-CC-F307A 6.00E-04 CHECK VALVE F307A FAILS TO OPEN 

G21-UV_-CC-F307B 6.00E-04 CHECK VALVE F307B FAILS TO OPEN 

G21-UV_-CC-F331A 6.00E-04 CHECK VALVE F331 FAILS TO OPEN 

G21-UV_-CC-F331B 6.00E-04 CHECK VALVE F331B FAILS TO OPEN 

G21-UV_-CC-F333A 6.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-CC-F333B 6.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-CC-F348A 6.00E-04 CHECK VALVE F348A FAILS TO OPEN 

G21-UV_-CC-F348B 6.00E-04 CHECK VALVE F348B FAILS TO OPEN 

G21-UV_-OC-F004A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 

G21-UV_-OC-F004B 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 

T23-POL-RP-SP 3.00E-07 SUPPRESSION POOL LEAKS CATASTROPHICALLY 
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Table 4.7-8  

FAPCS - Cutsets 

All sequences solved with split fraction for Train A set to true, and Train B set to false. 

VL-TOPINJ BOTH FAPCS TRAINSFAIL LPCI OP.MODE 

Probability % of Top Event Probability Description 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
8.68E-04 0.9 

G21-MOV-CC_ALL 8.68E-04 CCF of all components in group 'G21-
MOV-CC' 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F014A 2.4E-02 MOTOR OPER. VALVE F014A FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 
TO OPEN 5.76E-04 0.6 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 
TO OPEN 
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VL-TOPINJL BOTH FAPCS TRAINS FAIL LPCI OP. MODE AFTER ADS 

Probability % of 
Top Event Probability Description 

3.E-02 43.6 G21-XHE-FO-LPCIADS 3.E-02 OPER FAILS TO ALIGN AND 
ACTUATE FAPCS IN LPCI MODE 

3.E-02 43.6 XXX-XHE-FO-LPMAKEUP 3.E-02 OP. FAILS TO RECOG. NEED FOR 
LOW PRESS. MAKEUP (LOCA) 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
8.68E-04 1.3 

G21-MOV-CC_ALL 8.68E-04 CCF of all components in group 'G21-
MOV-CC' 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F014A 2.4E-02 MOTOR OPER. VALVE F014A FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 
TO OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

G21-MOV-CC-F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 
TO OPEN 5.76E-04 0.8 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS 
TO OPEN 
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WS-TOPSPC FAPCS SUPPRESSION POOL COOLING FAILS 

Probability % of 
Top Event Probability Description 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 
8.68E-04 5.5 

G21-MOV-CC_ALL 8.68E-04 CCF of all components in group 'G21-
MOV-CC' 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-RSPC 3.E-02 OPERATOR FAILS TO RECOG. NEED 
FOR SPC 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-SPC 3.E-02 OPERATOR FAILS TO MANUALLY INI. 
FAPCS IN SPC MODE 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-RSPC 3.E-02 OPERATOR FAILS TO RECOG. NEED 
FOR SPC 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-SPC 3.E-02 OPERATOR FAILS TO MANUALLY INI. 
FAPCS IN SPC MODE 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-RSPC 3.E-02 OPERATOR FAILS TO RECOG. NEED 
FOR SPC 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS TO 
OPEN 7.2E-04 4.5 

G21-XHE-FO-SPC 3.E-02 OPERATOR FAILS TO MANUALLY INI. 
FAPCS IN SPC MODE 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS TO 
OPEN 5.76E-04 3.6 

G21-MOV-CC-F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS TO 
OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 5.76E-04 3.6 

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS TO 
OPEN 



NEDO-33201 Rev 3 

4.7-29 

Probability % of 
Top Event Probability Description 

  G21-MOV-CC-F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS TO 
OPEN 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING 

G21-MOV-CC-F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS TO 
OPEN 5.76E-04 3.6 

G21-MOV-CC-F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS TO 
OPEN 

 
WS-TOPSPCL FAPCS TRAINS FAIL SPC ACTUATION AFTER ADS 

Probability % of Top Event Probability Description 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING

8.68E-04 6.7 
G21-MOV-CC_ALL 8.68E-04 CCF of all components in group 'G21-

MOV-CC' 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 

TO OPEN 7.2E-04 5.5 

G21-XHE-FO-
SPCADS 

3.E-02 
OPERATOR FAILS TO MANUALLY 
INI. FAPCS IN SPC MODE AFTER 
ADS 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 

TO OPEN 7.2E-04 5.5 

G21-XHE-FO-
SPCADS 

3.E-02 
OPERATOR FAILS TO MANUALLY 
INI. FAPCS IN SPC MODE AFTER 
ADS 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS 

TO OPEN 7.2E-04 5.5 

G21-XHE-FO-
SPCADS 

3.E-02 
OPERATOR FAILS TO MANUALLY 
INI. FAPCS IN SPC MODE AFTER 
ADS 

G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 

TO OPEN 5.76E-04 4.4 
G21-MOV-CC-
F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 

TO OPEN 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 

TO OPEN 5.76E-04 4.4 
G21-MOV-CC-
F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 

TO OPEN 
5.76E-04 4.4 G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
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Probability % of Top Event Probability Description 
G21-MOV-CC-
F011A 2.4E-02 MOTOR OPER. VALVE F011A FAILS 

TO OPEN 
  

G21-MOV-CC-
F014B 2.4E-02 MOTOR OPER. VALVE F014B FAILS 

TO OPEN 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 

TO OPEN 5.76E-04 4.4 
G21-MOV-CC-
F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 

TO OPEN 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F011B 2.4E-02 MOTOR OPER. VALVE F011B FAILS 

TO OPEN 5.76E-04 4.4 
G21-MOV-CC-
F014A 2.4E-02 MOTOR OPER. VALVE F014A FAILS 

TO OPEN 
G21-FLG-SF-A 1.E+00 SPLIT FRACTION TRAIN A RUNNING
G21-MOV-CC-
F013A 2.4E-02 MOTOR OPER. VALVE F013A FAILS 

TO OPEN 5.76E-04 4.4 
G21-MOV-CC-
F013B 2.4E-02 MOTOR OPER. VALVE F013B FAILS 

TO OPEN 
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G21-F011B

AUX POOLS
SPENT &

G21-PT-N002B

G21-PT-N002A

G21-F004A

G21-F004B

G21-F331B

G21-MP-C001B

G21-MP-COO1A

G21-F011A
G21-F003A

G21-F003B

RCCWS

G21-F348B

G21-F348A

RCCWS

G21-F321B

G21-F320

FPS Make-up

DEMIN
FILTER

G21-F013A

G21-F013B

G21-F008B
G21-F014B

G21-F008A
G21-F014A

RPV

G21-F308

G21-FT-N014A

G21-FT-N014B

Drywell Spray
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G21-F307A

G21-F331A

G21-F332A

B21-F103A G21-F332B

G21-F306A

G21-F306B

B21-F102A
G21-F333B

G21-F333A

G21-F334

G21-F322B

Suppression Pool

G21-F321A
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GDCS

G21-F309
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DEMIN
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Figure 4.7-1a. Simplified Diagram of FAPCS System 
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P21-F046A
P21-F047A

P21-F048A

P21-F046B

P21-F048B

P21-F047B

HX-A

RCCWS

HX-B

RCCWS

 
Figure 4.7-1b. Simplified Diagram of RCCWS-FAPCS 
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FAPCS TRAINS FAIL SPC
 ACTUATION AFTER ADS

WS-TOPSPCL

LOSS OF SUPPRESSION
POOL

G21-SUP-POOL
Sheet 30
Sheet 67
Sheet 85

NMO FAPCS SUCTION 
LINE FROM SUPPRSSION

POOL FAILURE

G21-SP-ACV

SP SUCTION TRAIN A
FAILURES

G21-SPA-SUC

Sheet 2

SP SUCTION TRAIN B
FAILRUES

G21-SPB-SUC

Sheet 7

SUPPRESSION POOL
LEAKS

CATASTROPHICALLY

T23-POL-RP-SP

SP SUCTION CHECK
VALVE FAILURE

G21-SPSUV

CHECK VALVE  F348A
FAILS TO OPEN --
including common

cause

G21-UV_-SPSUV-G1

Sheet 12

CHECK VALVE  F348B
FAILS TO OPEN --
including common

cause

G21-UV_-SPSUV-G2

Sheet 13

FILTER/STRAINER IN SP
 PLUG

G21-STR-PG-SPPLUG

SUPPRESSION POOL
LEVEL TRANSMITTERS

FAIL LOW

G21-SPLT

Sheet 14

MANUAL VALVE  F320
PLUGS/TRANSFERS

CLOSED

G21-BV_-OC-F320

FLOW DISCHARGE
INTOTHE SUPPRESSION

POOL FAILS

G21-FDSP

Sheet 19

BOTH TRAINS FAIL WITH
TRAIN A RUNNING, B IN

STANDBY

G21-TAR

Sheet 20

BOTH TRAINS FAIL WITH
TRAIN B RUNNING, A IN

STANDBY

G21-TBR

Sheet 26

 
Figure 4.7-2. Fuel and Auxiliary Pools Cooling System Fault Tree 
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SP SUCTION TRAIN A
FAILURES

G21-SPA-SUC
Sheet 1

NITROGEN MOTOR
OPERATED VALVE F322A

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G3

Sheet 3

NITROGEN MOTOR
OPERATED VALVE F321A 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G1

Sheet 4

NMO F321A OR F322A IN
MAINTENANCE OR TEST

G21-NSC-TM-F321/2A

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G3

Sheet 5

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G1

Sheet 6

  
Figure 4.7-2.  Sheet 2  Fuel and Auxiliary Pools Cooling System 
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NITROGEN MOTOR
OPERATED VALVE F322A

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G3

Sheet 2

NITROGEN MOTOR
OPERATED VALVE F322A

FAILS TO OPEN

G21-NMO-CC-F322A

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322A

G21-NMO-CC_1_3

CCF of two
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322A

G21-NMO-CC_2_3

CCF of two
components:

G21-NMO-CC-F322A &
G21-NMO-CC-F322B

G21-NMO-CC_3_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322A
G21-NMO-CC_1_2_3

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_1_3_4

CCF of three
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_2_3_4

CCF of all components
in group 'G21-NMO-CC'

G21-NMO-CC_ALL

  
Figure 4.7-2.  Sheet 3  Fuel and Auxiliary Pools Cooling System 
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NITROGEN MOTOR
OPERATED VALVE F321A 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G1

Sheet 2

NITROGEN MOTOR
OPERATED VALVE F321A 

FAILS TO OPEN

G21-NMO-CC-F321A

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B

G21-NMO-CC_1_2

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322A

G21-NMO-CC_1_3

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322B

G21-NMO-CC_1_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322A
G21-NMO-CC_1_2_3

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322B
G21-NMO-CC_1_2_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_1_3_4

CCF of all components
in group 'G21-NMO-CC'

G21-NMO-CC_ALL

  
Figure 4.7-2.  Sheet 4  Fuel and Auxiliary Pools Cooling System 
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SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G3
Sheet 2

SP SUCTION NMO FAILS
TO REMAIN OPEN

G21-NMO-OC-F322A

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322A

G21-NMO-OC_1_3

CCF of two
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322A

G21-NMO-OC_2_3

CCF of two
components:

G21-NMO-OC-F322A &
G21-NMO-OC-F322B

G21-NMO-OC_3_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322A
G21-NMO-OC_1_2_3

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_1_3_4

CCF of three
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_2_3_4

CCF of all components
in group 'G21-NMO-OC'

G21-NMO-OC_ALL

  
Figure 4.7-2.  Sheet 5  Fuel and Auxiliary Pools Cooling System 
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SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G1
Sheet 2

SP SUCTION NMO FAILS
TO REMAIN OPEN

G21-NMO-OC-F321A

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B

G21-NMO-OC_1_2

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322A

G21-NMO-OC_1_3

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322B

G21-NMO-OC_1_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322A
G21-NMO-OC_1_2_3

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322B
G21-NMO-OC_1_2_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_1_3_4

CCF of all components
in group 'G21-NMO-OC'

G21-NMO-OC_ALL

  
Figure 4.7-2.  Sheet 6  Fuel and Auxiliary Pools Cooling System 
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SP SUCTION TRAIN B
FAILRUES

G21-SPB-SUC
Sheet 1

NITROGEN MOTOR
OPERATED VALVE F321B 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G2

Sheet 8

NITROGEN MOTOR
OPERATED VALVE F322B 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G4

Sheet 9

NMO F321B OR F322B IN
MAINTENANCE OR TEST

G21-NSC-TM-F321/2B

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G4

Sheet 10

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G2

Sheet 11

  
Figure 4.7-2.  Sheet 7  Fuel and Auxiliary Pools Cooling System 
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4.7-40 

NITROGEN MOTOR
OPERATED VALVE F321B 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G2

Sheet 7

NITROGEN MOTOR
OPERATED VALVE F321B 

FAILS TO OPEN

G21-NMO-CC-F321B

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B

G21-NMO-CC_1_2

CCF of two
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322A

G21-NMO-CC_2_3

CCF of two
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322B

G21-NMO-CC_2_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322A
G21-NMO-CC_1_2_3

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322B
G21-NMO-CC_1_2_4

CCF of three
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_2_3_4

CCF of all components
in group 'G21-NMO-CC'

G21-NMO-CC_ALL
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4.7-41 

NITROGEN MOTOR
OPERATED VALVE F322B 

FAILS TO OPEN --
including common

cause
G21-NMO-CC-G4

Sheet 7

NITROGEN MOTOR
OPERATED VALVE F322B 

FAILS TO OPEN

G21-NMO-CC-F322B

CCF of two
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322B

G21-NMO-CC_1_4

CCF of two
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322B

G21-NMO-CC_2_4

CCF of two
components:

G21-NMO-CC-F322A &
G21-NMO-CC-F322B

G21-NMO-CC_3_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F321B &
G21-NMO-CC-F322B
G21-NMO-CC_1_2_4

CCF of three
components:

G21-NMO-CC-F321A &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_1_3_4

CCF of three
components:

G21-NMO-CC-F321B &
G21-NMO-CC-F322A &
G21-NMO-CC-F322B
G21-NMO-CC_2_3_4

CCF of all components
in group 'G21-NMO-CC'

G21-NMO-CC_ALL
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4.7-42 

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G4
Sheet 7

SP SUCTION NMO FAILS
TO REMAIN OPEN

G21-NMO-OC-F322B

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322B

G21-NMO-OC_1_4

CCF of two
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322B

G21-NMO-OC_2_4

CCF of two
components:

G21-NMO-OC-F322A &
G21-NMO-OC-F322B

G21-NMO-OC_3_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322B
G21-NMO-OC_1_2_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_1_3_4

CCF of three
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_2_3_4

CCF of all components
in group 'G21-NMO-OC'

G21-NMO-OC_ALL
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4.7-43 

SP SUCTION NMO FAILS
TO REMAIN OPEN --

including common
cause

G21-NMO-OC-G2
Sheet 7

SP SUCTION NMO FAILS
TO REMAIN OPEN

G21-NMO-OC-F321B

CCF of two
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B

G21-NMO-OC_1_2

CCF of two
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322A

G21-NMO-OC_2_3

CCF of two
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322B

G21-NMO-OC_2_4

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322A
G21-NMO-OC_1_2_3

CCF of three
components:

G21-NMO-OC-F321A &
G21-NMO-OC-F321B &
G21-NMO-OC-F322B
G21-NMO-OC_1_2_4

CCF of three
components:

G21-NMO-OC-F321B &
G21-NMO-OC-F322A &
G21-NMO-OC-F322B
G21-NMO-OC_2_3_4

CCF of all components
in group 'G21-NMO-OC'

G21-NMO-OC_ALL
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4.7-44 

CHECK VALVE  F348A
FAILS TO OPEN --
including common

cause

G21-UV_-SPSUV-G1
Sheet 1

CHECK VALVE  F348A
FAILS TO OPEN

G21-UV_-CC-F348A

CCF of two
components:

G21-UV_-CC-F348A &
G21-UV_-CC-F348B

G21-UV_-SPSUV_1_2
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4.7-45 

CHECK VALVE  F348B
FAILS TO OPEN --
including common

cause

G21-UV_-SPSUV-G2
Sheet 1

CHECK VALVE  F348B
FAILS TO OPEN

G21-UV_-CC-F348B

CCF of two
components:

G21-UV_-CC-F348A &
G21-UV_-CC-F348B

G21-UV_-SPSUV_1_2
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4.7-46 

SUPPRESSION POOL
LEVEL TRANSMITTERS

FAIL LOW

G21-SPLT

3
Sheet 1

SP LEVEL TRANSMITTER
NOO1A FAIL LOW --

including common
cause

B21-LT_-NO-G1

Sheet 15

SP LEVEL TRANSMITTER
NOO1C FAIL LOW --

including common
cause

B21-LT_-NO-G3

Sheet 16

SP LEVEL TRANSMITTER
NOO1B FAIL LOW --

including common
cause

B21-LT_-NO-G2

Sheet 17

SP LEVEL TRANSMITTER
NOO1D FAIL LOW --

including common
cause

B21-LT_-NO-G4

Sheet 18

  
Figure 4.7-2.  Sheet 14  Fuel and Auxiliary Pools Cooling System 
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4.7-47 

SP LEVEL TRANSMITTER
NOO1A FAIL LOW --

including common
cause

B21-LT_-NO-G1
Sheet 14

SP LEVEL TRANSMITTER
NOO1A FAIL LOW

B21-LT_-NO-N001A

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B

B21-LT_-NO_1_2

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001C

B21-LT_-NO_1_3

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001D

B21-LT_-NO_1_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001C
B21-LT_-NO_1_2_3

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001D
B21-LT_-NO_1_2_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_1_3_4

CCF of all components
in group 'B21-LT_-NO'

B21-LT_-NO_ALL
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4.7-48 

SP LEVEL TRANSMITTER
NOO1C FAIL LOW --

including common
cause

B21-LT_-NO-G3
Sheet 14

SP LEVEL TRANSMITTER
NOO1C FAIL LOW

B21-LT_-NO-N001C

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001C

B21-LT_-NO_1_3

CCF of two
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001C

B21-LT_-NO_2_3

CCF of two
components:

B21-LT_-NO-N001C &
B21-LT_-NO-N001D

B21-LT_-NO_3_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001C
B21-LT_-NO_1_2_3

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_1_3_4

CCF of three
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_2_3_4

CCF of all components
in group 'B21-LT_-NO'

B21-LT_-NO_ALL
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4.7-49 

SP LEVEL TRANSMITTER
NOO1B FAIL LOW --

including common
cause

B21-LT_-NO-G2
Sheet 14

SP LEVEL TRANSMITTER
NOO1B FAIL LOW

B21-LT_-NO-N001B

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B

B21-LT_-NO_1_2

CCF of two
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001C

B21-LT_-NO_2_3

CCF of two
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001D

B21-LT_-NO_2_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001C
B21-LT_-NO_1_2_3

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001D
B21-LT_-NO_1_2_4

CCF of three
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_2_3_4

CCF of all components
in group 'B21-LT_-NO'

B21-LT_-NO_ALL
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4.7-50 

SP LEVEL TRANSMITTER
NOO1D FAIL LOW --

including common
cause

B21-LT_-NO-G4
Sheet 14

SP LEVEL TRANSMITTER
NOO1D FAIL LOW

B21-LT_-NO-N001D

CCF of two
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001D

B21-LT_-NO_1_4

CCF of two
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001D

B21-LT_-NO_2_4

CCF of two
components:

B21-LT_-NO-N001C &
B21-LT_-NO-N001D

B21-LT_-NO_3_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001B &
B21-LT_-NO-N001D
B21-LT_-NO_1_2_4

CCF of three
components:

B21-LT_-NO-N001A &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_1_3_4

CCF of three
components:

B21-LT_-NO-N001B &
B21-LT_-NO-N001C &
B21-LT_-NO-N001D
B21-LT_-NO_2_3_4

CCF of all components
in group 'B21-LT_-NO'

B21-LT_-NO_ALL
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4.7-51 

FLOW DISCHARGE
INTOTHE SUPPRESSION

POOL FAILS

G21-FDSP
Sheet 85
Sheet 1

MISPOSITION OF VALVE
F308

G21-BV_-RE-F308

BOTH INJECTION TRAINS
FAIL

G21-SPC-INJ

FAPCS SPC INJTECTION
TRAIN A FAILS

G21-FDSPA

CHECK VALVE  F307A
FAILS TO OPEN --
including common

cause

G21-UV_-331-G1

Sheet 86

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G1

Sheet 87

NMO F306A IN
MAINTENANCE OR TEST

G21-NSC-TM-F306A

FAPCS SPC INJTECTION
TRAIN B FAILS

G21-FDSPB

CHECK VALVE  F307B
FAILS TO OPEN --
including common

cause

G21-UV_-331-G2

Sheet 88

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G2

Sheet 89

NMO F306B IN
MAINTENANCE OR TEST

G21-NSC-TM-F306B

  
Figure 4.7-2.  Sheet 19  Fuel and Auxiliary Pools Cooling System 
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4.7-52 

BOTH TRAINS FAIL WITH
TRAIN A RUNNING, B IN

STANDBY

G21-TAR
Sheet 1

TR. A & B FAIL WHEN A
IN FAPC MODE & B IN

STBY OR MAINT.

G21-ARBS

TRAIN B FAILS
(STANDBY)

G21-BSTB

STANDBY TRAIN B FAILS

G21_P21-STBY

Sheet 21

TRAIN B ACTUATION
FAILURE AFTER ADS

G21-ACTAA

Sheet 22

TRAIN A FAILS
(RUNNING)

G21-ARUN

WORKING TRAIN A
HARDWARE FAILURES

G21-TRA-RUNN

Sheet 24

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACA-ADS

Sheet 25

SPLIT FRACTION TRAIN
A RUNNING

G21-FLG-SF-A

  
Figure 4.7-2.  Sheet 20  Fuel and Auxiliary Pools Cooling System 
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4.7-53 

STANDBY TRAIN B FAILS

G21_P21-STBY
Sheet 67
Sheet 39
Sheet 91

... see x-ref

CHECK VALVE F004B
FAILS TO OPEN

G21-UV_-CC-F004B

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW

G21-FT_-NO-N014B

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW

G21-PT_-NO-N002B

FAPCS TRAIN B MOV
FAILURE

G21-TRAINB

Sheet 75

FAPCS PUMP B FAILURE

G21-PUMPB

Sheet 80

RCCWS FAIL TO COOL
FAPCS HX-B

G21_P21-BSTBY

Sheet 81

TRAIN B IN
MAINTENANCE

G21-NST-TM-TRAINB

SPURIOUS PUMP TRIP
FOR FAPCS PUMP B

G21-FMD-FO-COO1B

TRAIN B SIGNAL
FAILURE

G21-BR-SIG

Sheet 83

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-B-AC

Sheet 65
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4.7-54 

TRAIN B ACTUATION
FAILURE AFTER ADS

G21-ACTAA
Sheet 20

TRAIN B AUTO
ACTUATION  FAILS

G21-0100-_1
Sheet 91

FAPCS A IN LPCI
ALIGNMENT

XHOSLPCI

DIV. B (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001B-B

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACB-ADS

Sheet 23

  
Figure 4.7-2.  Sheet 22  Fuel and Auxiliary Pools Cooling System 
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4.7-55 

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACB-ADS
Sheet 22
Sheet 26

OPERATOR FAILS TO
MANUALLY INI. FAPCS

IN SPC MODE AFTER ADS

G21-XHE-FO-SPCADS

DIV. B (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001B-B-MAN

  
Figure 4.7-2.  Sheet 23  Fuel and Auxiliary Pools Cooling System 
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4.7-56 

WORKING TRAIN A
HARDWARE FAILURES

G21-TRA-RUNN
Sheet 67
Sheet 39
Sheet 90

... see x-ref

FAILURES IN CASE OF
LOSP

G21-0104-_3

Sheet 68

RCCWS FAIL TO COOL
FAPCS HX-A

G21_P21-ARUN

Sheet 70

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW

G21-FT_-NO-N014A

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW

G21-PT_-NO-N002A

FAPCS TRAIN A MOV
FAILURE

G21-TRAINA

Sheet 73

MOTOR-DRIVEN PUMP
C001A FAILS TO RUN

G21-MP_-FR-C001A

CHECK VALVE  FAILS TO
REMAIN OPEN --
including common

cause

G21-UV_OC-G1

Sheet 74

SPURIOUS PUMP TRIP
FOR FAPCS PUMP A

G21-FMD-FO-COO1A

DIV. A (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001A-A-MAN

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-A-AC

Sheet 53
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4.7-57 

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACA-ADS
Sheet 20
Sheet 29

OPERATOR FAILS TO
MANUALLY INI. FAPCS

IN SPC MODE AFTER ADS

G21-XHE-FO-SPCADS

DIV. A (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001A-A-MAN
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4.7-58 

BOTH TRAINS FAIL WITH
TRAIN B RUNNING, A IN

STANDBY

G21-TBR
Sheet 1

TR. A & B FAIL WHEN B
IN FAPC MODE & A IN

STBY OR MAINT.

G21-BRAS

TRAIN B FAILS
(RUNNING)

G21-BRUN

WORKING TRAIN B
FAILURES

G21_P21-RUNN

Sheet 27

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACB-ADS

Sheet 23

TRAIN A FAILS
(STANDBY)

G21-ASTB

STANDBY TRAIN A
FAILURES

G21_P21INA-STBY

Sheet 28

TRAIN A ACTUATION
FAILURE AFTER ADS

G21-TA-ACT

Sheet 29

SPLIT FRACTION TRAIN
B RUNNING

G21-FLG-SF-B
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4.7-59 

WORKING TRAIN B
FAILURES

G21_P21-RUNN
Sheet 40
Sheet 67
Sheet 93

... see x-ref

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW -- including
common cause

G21-PT_-NO-G2

Sheet 54

MOTOR-DRIVEN PUMP
C001B FAILS TO RUN --

including common
cause

G21-MP_-FR-G2

Sheet 55

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW -- including
common cause

G21-FT_-NO-G2

Sheet 56

TRAIN B MOV

G21-TB-MOV-R

Sheet 57

RCCWS FAIL TO COOL
FAPCS HX-B

G21_P21-BRUN

Sheet 60

FAILURES IN CASE OF
LOSP

G21-BRUN-LOSP

Sheet 63

CHECK VALVE  FAILS TO
REMAIN OPEN --
including common

cause

G21-UV_OC-G2

Sheet 64

SPURIOUS PUMP TRIP
FOR FAPCS PUMP B

G21-FMD-FO-COO1B

DIV. B (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001B-B-MAN

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-B-AC

Sheet 65
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4.7-60 

STANDBY TRAIN A
FAILURES

G21_P21INA-STBY
Sheet 40
Sheet 67
Sheet 92

... see x-ref

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F004A

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW -- including
common cause

G21-PT_-NO-G1

Sheet 41

TRAIN A PUMP FAILURES

G050

Sheet 42

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW -- including
common cause

G21-FT_-NO-G1

Sheet 43

TRAIN A MOV

G21-M0V-TASTBY

Sheet 44

TRAIN A IN
MAINTENANCE

G21-NST-TM-TRAINA

RCCWS FAIL TO COOL
FAPCS HX-A

G21_P21-ASTDBY

Sheet 51

SPURIOUS PUMP TRIP
FOR FAPCS PUMP A

G21-FMD-FO-COO1A

TRAIN A SIGNAL
FAILURE

G21-AS-SIG

Sheet 52

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-A-AC

Sheet 53
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4.7-61 

TRAIN A ACTUATION
FAILURE AFTER ADS

G21-TA-ACT
Sheet 26

TRAIN A AUTO
ACTUATION FAILURE

G21-A-AUTO

FAPCS A IN LPCI
ALIGNMENT

XHOSLPCI

DIV. A (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001A-A

MANUAL ACTUATION
FAILURE AFTER ADS

MAN-ACA-ADS

Sheet 25
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4.7-62 

BOTH FAPCS TRAINS
FAIL LPCI OP. MODE

AFTER ADS

VL-TOPINJL

LOSS OF SUPPRESSION
POOL

G21-SUP-POOL

Sheet 1

FLOW DISCHARGE
INTOTHE RPV (VIA FW

ANDRWCU LINES) FAILS

G21-RPV-INJ
Sheet 67

CHECK VALVE F102A IN
FEEDWATER LINE A

FAILS TO OPEN

B21-UV_-CC-F102A

CHECK VALVE F103A IN
FEEDWATER LINE A

FAILS TO OPEN

B21-UV_-CC-F103A

FAPCS LPCI INJECTION
CHECK VALVE FAILURE

G21-LPUV

BOTH F331 CHECK
VALVES FAIL

G21-F331

Sheet 31

BOTH F333 CHECK
VALVES FAIL

G21-F333

Sheet 34

FAPCS LPCI INJECTION
NMO FAILURE

G21-F322

NITROGEN MOTOR
OPERATED FAILS TO

OPEN -- including
common cause

G21-ACV-CC-FP-LP-G1

Sheet 35

NITROGEN MOTOR
OPERATED  FAILS TO

OPEN -- including
common cause

G21-ACV-CC-FP-LP-G2

Sheet 37

MISPOSITION OF VALVE
F334

G21-BV_-RE-F334

FAPCS FAILS IN LPI
AFTER ADS (A RUNNING)

G21-LPIA-A

Sheet 39

FAPCS FAILS IN LPI
AFTER ADS (B RUNNING)

G21-LPIA-B

Sheet 40

ACTUATION FAILURE

G21-0003-_5

Sheet 66
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4.7-63 

BOTH F331 CHECK
VALVES FAIL

G21-F331
Sheet 30

CHECK VALVE F331
FAILS TO OPEN --
including common

cause

G21-UV_-331-G3

Sheet 32

CHECK VALVE F331B 
FAILS TO OPEN --
including common

cause

G21-UV_-331-G4

Sheet 33

  
Figure 4.7-2.  Sheet 31  Fuel and Auxiliary Pools Cooling System 
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4.7-64 

CHECK VALVE F331
FAILS TO OPEN --
including common

cause

G21-UV_-331-G3
Sheet 31

CHECK VALVE F331
FAILS TO OPEN

G21-UV_-CC-F331A

CCF of two
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F331A

G21-UV_-331_1_3

CCF of two
components:

G21-UV_-CC-F307B &
G21-UV_-CC-F331A

G21-UV_-331_2_3

CCF of two
components:

G21-UV_-CC-F331A &
G21-UV_-CC-F331B

G21-UV_-331_3_4

CCF of three
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F307B &
G21-UV_-CC-F331A
G21-UV_-331_1_2_3

CCF of three
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F331A &
G21-UV_-CC-F331B
G21-UV_-331_1_3_4

CCF of three
components:

G21-UV_-CC-F307B &
G21-UV_-CC-F331A &
G21-UV_-CC-F331B
G21-UV_-331_2_3_4

CCF of all components
in group

'G21-UV_-331'

G21-UV_-331_ALL

  
Figure 4.7-2.  Sheet 32  Fuel and Auxiliary Pools Cooling System 
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4.7-65 

CHECK VALVE F331B 
FAILS TO OPEN --
including common

cause

G21-UV_-331-G4
Sheet 31

CHECK VALVE F331B 
FAILS TO OPEN

G21-UV_-CC-F331B

CCF of two
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F331B

G21-UV_-331_1_4

CCF of two
components:

G21-UV_-CC-F307B &
G21-UV_-CC-F331B

G21-UV_-331_2_4

CCF of two
components:

G21-UV_-CC-F331A &
G21-UV_-CC-F331B

G21-UV_-331_3_4

CCF of three
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F307B &
G21-UV_-CC-F331B
G21-UV_-331_1_2_4

CCF of three
components:

G21-UV_-CC-F307A &
G21-UV_-CC-F331A &
G21-UV_-CC-F331B
G21-UV_-331_1_3_4

CCF of three
components:

G21-UV_-CC-F307B &
G21-UV_-CC-F331A &
G21-UV_-CC-F331B
G21-UV_-331_2_3_4

CCF of all components
in group

'G21-UV_-331'

G21-UV_-331_ALL
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4.7-66 

BOTH F333 CHECK
VALVES FAIL

G21-F333
Sheet 30

CHECK VALVE  FAILS TO
OPEN -- including

common cause

G21-UV_-333-G1

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F333A

CCF of two
components:

G21-UV_-CC-F333A &
G21-UV_-CC-F333B

G21-UV_-333_1_2

CHECK VALVE  FAILS TO
OPEN -- including

common cause

G21-UV_-333-G2

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F333B

CCF of two
components:

G21-UV_-CC-F333A &
G21-UV_-CC-F333B

G21-UV_-333_1_2

  
Figure 4.7-2.  Sheet 34  Fuel and Auxiliary Pools Cooling System 
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4.7-67 

NITROGEN MOTOR
OPERATED FAILS TO

OPEN -- including
common cause

G21-ACV-CC-FP-LP-G1
Sheet 30

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G3

Sheet 36

MAINTENANCE FOR VALVE
 F332A

G21-NSC-TM-F332A

  
Figure 4.7-2.  Sheet 35  Fuel and Auxiliary Pools Cooling System 
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4.7-68 

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G3
Sheet 35

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN

G21-NMO-CC-F332A

CCF of two
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F332A

G21-NMO_1_3

CCF of two
components:

G21-NMO-CC-F306B &
G21-NMO-CC-F332A

G21-NMO_2_3

CCF of two
components:

G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_3_4

CCF of three
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F306B &
G21-NMO-CC-F332A

G21-NMO_1_2_3

CCF of three
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_1_3_4

CCF of three
components:

G21-NMO-CC-F306B &
G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_2_3_4

CCF of all components
in group 'G21-NMO'

G21-NMO_ALL

  
Figure 4.7-2.  Sheet 36  Fuel and Auxiliary Pools Cooling System 
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4.7-69 

NITROGEN MOTOR
OPERATED  FAILS TO

OPEN -- including
common cause

G21-ACV-CC-FP-LP-G2
Sheet 30

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G4

Sheet 38

MAINTENANCE FOR VALVE
 F332B

G21-NSC-TM-F332B

  
Figure 4.7-2.  Sheet 37  Fuel and Auxiliary Pools Cooling System 
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4.7-70 

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN -- including
common cause

G21-NMO-G4
Sheet 37

NITROGEN MOTOR
OPERATED VALVE FAILS

TO OPEN

G21-NMO-CC-F332B

CCF of two
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F332B

G21-NMO_1_4

CCF of two
components:

G21-NMO-CC-F306B &
G21-NMO-CC-F332B

G21-NMO_2_4

CCF of two
components:

G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_3_4

CCF of three
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F306B &
G21-NMO-CC-F332B

G21-NMO_1_2_4

CCF of three
components:

G21-NMO-CC-F306A &
G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_1_3_4

CCF of three
components:

G21-NMO-CC-F306B &
G21-NMO-CC-F332A &
G21-NMO-CC-F332B

G21-NMO_2_3_4

CCF of all components
in group 'G21-NMO'

G21-NMO_ALL
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4.7-71 

FAPCS FAILS IN LPI
AFTER ADS (A RUNNING)

G21-LPIA-A
Sheet 30

BOTH TRAINS FAIL (A
RUNNING)

G21-LPIA-AA

WORKING TRAIN A
HARDWARE FAILURES

G21-TRA-RUNN

Sheet 24

STANDBY TRAIN B FAILS

G21_P21-STBY

Sheet 21

SPLIT FRACTION TRAIN
A RUNNING

G21-FLG-SF-A

  
Figure 4.7-2.  Sheet 39  Fuel and Auxiliary Pools Cooling System 
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4.7-72 

FAPCS FAILS IN LPI
AFTER ADS (B RUNNING)

G21-LPIA-B
Sheet 30

BOTH TRAINS FAIL (B
RUNNING)

G21-LPIA-BB

STANDBY TRAIN A
FAILURES

G21_P21INA-STBY

Sheet 28

WORKING TRAIN B
FAILURES

G21_P21-RUNN

Sheet 27

SPLIT FRACTION TRAIN
B RUNNING

G21-FLG-SF-B
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4.7-73 

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW -- including
common cause

G21-PT_-NO-G1
Sheet 28

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW

G21-PT_-NO-N002A

CCF of two
components:

G21-PT_-NO-N002A &
G21-PT_-NO-N002B

G21-PT_-NO_1_2

  
Figure 4.7-2.  Sheet 41  Fuel and Auxiliary Pools Cooling System 
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4.7-74 

TRAIN A PUMP FAILURES

G050
Sheet 28

MOTOR-DRIVEN PUMP
C001A FAILS TO RUN --

including common
cause

G21-MP_-FR-G1

MOTOR-DRIVEN PUMP
C001A FAILS TO RUN

G21-MP_-FR-C001A

CCF of two
components:

G21-MP_-FR-C001A &
G21-MP_-FR-C001B

G21-MP_-FR_1_2

PUMP C001A FAILS TO
START

PA-FTS

Sheet 68

  
Figure 4.7-2.  Sheet 42  Fuel and Auxiliary Pools Cooling System 
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4.7-75 

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW -- including
common cause

G21-FT_-NO-G1
Sheet 28

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW

G21-FT_-NO-N014A

CCF of two
components:

G21-FT_-NO-N014A &
G21-FT_-NO-N014B

G21-FT_-NO_1_2

  
Figure 4.7-2.  Sheet 43  Fuel and Auxiliary Pools Cooling System 
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4.7-76 

TRAIN A MOV

G21-M0V-TASTBY
Sheet 28

MOTOR OPER. VALVE
F014A FAILS TO OPEN

G21-MOV-CC-F014A

MOTOR OPER. VALVE
F013A FAILS TO OPEN

G21-MOV-CC-F013A

MOTOR OPER. VALVE
F011A FAILS TO OPEN

G21-MOV-CC-F011A

MOTOR OPER. VALVE
F014A FAILS TO OPEN

F014A
Sheet 73

MOTOR OPER. VALVE
F014A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G5

Sheet 45

MOTOR OPER. VALVE
F013A FAILS TO OPEN

F013A
Sheet 73

MOTOR OPER. VALVE
F013A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G3

Sheet 47

MOTOR OPER. VALVE
F011A FAILS TO OPEN

F011A
Sheet 73

MOTOR OPER. VALVE
F011A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G1

Sheet 49

  
Figure 4.7-2.  Sheet 44  Fuel and Auxiliary Pools Cooling System 
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4.7-77 

MOTOR OPER. VALVE
F014A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G5
Sheet 44

G21-MOV-CC-G_70

Sheet 46

MOTOR OPER. VALVE
F014A FAILS TO OPEN

G21-MOV-CC-F014A

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014A

G21-MOV-CC_1_5

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014A

G21-MOV-CC_2_5

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014A

G21-MOV-CC_3_5

CCF of two
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014A

G21-MOV-CC_4_5

CCF of two
components:

G21-MOV-CC-F014A &
G21-MOV-CC-F014B

G21-MOV-CC_5_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014A
G21-MOV-CC_1_2_5

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_1_3_5

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_1_4_5

  
Figure 4.7-2.  Sheet 45  Fuel and Auxiliary Pools Cooling System 
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4.7-78 

G21-MOV-CC-G_70
Sheet 45

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_1_5_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_2_3_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_2_4_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_2_5_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_3_4_5

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_3_5_6

CCF of three
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_4_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL
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4.7-79 

MOTOR OPER. VALVE
F013A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G3
Sheet 44

G21-MOV-CC-G_68

Sheet 48

MOTOR OPER. VALVE
F013A FAILS TO OPEN

G21-MOV-CC-F013A

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A

G21-MOV-CC_1_3

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A

G21-MOV-CC_2_3

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B

G21-MOV-CC_3_4

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014A

G21-MOV-CC_3_5

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014B

G21-MOV-CC_3_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013A
G21-MOV-CC_1_2_3

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_1_3_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_1_3_5

  
Figure 4.7-2.  Sheet 47  Fuel and Auxiliary Pools Cooling System 
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4.7-80 

G21-MOV-CC-G_68
Sheet 47

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_1_3_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_2_3_4

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_2_3_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_2_3_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_3_4_5

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_3_4_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_3_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL

  
Figure 4.7-2.  Sheet 48  Fuel and Auxiliary Pools Cooling System 
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4.7-81 

MOTOR OPER. VALVE
F011A FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G1
Sheet 44

G21-MOV-CC-G_66

Sheet 50

MOTOR OPER. VALVE
F011A FAILS TO OPEN

G21-MOV-CC-F011A

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B

G21-MOV-CC_1_2

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A

G21-MOV-CC_1_3

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B

G21-MOV-CC_1_4

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014A

G21-MOV-CC_1_5

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014B

G21-MOV-CC_1_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013A
G21-MOV-CC_1_2_3

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013B
G21-MOV-CC_1_2_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014A
G21-MOV-CC_1_2_5

  
Figure 4.7-2.  Sheet 49  Fuel and Auxiliary Pools Cooling System 
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4.7-82 

G21-MOV-CC-G_66
Sheet 49

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014B
G21-MOV-CC_1_2_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_1_3_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_1_3_5

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_1_3_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_1_4_5

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_1_4_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_1_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL
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4.7-83 

RCCWS FAIL TO COOL
FAPCS HX-A

G21_P21-ASTDBY
Sheet 28

MOTOR OPERATED VALVE
P21-N048A FAILS TO

REMAIN CLOSED

G21-MOV-CO-F048A

P21-F046A FAILURE

G064

MOTOR OPERATED VALVE
P21-F046A  FAILS TO

REMAIN OPEN

G21-MOV-OC-F046A

MOTOR OPERATED VALVE 
FAILS TO OPEN

G21-MOV-CC-F046A

P21-F047A FAILURE

G065

MOTOR OPERATED VALVE
P21-F047A  FAILS TO

REMAIN OPEN

G21-MOV-OC-F047A

MOTOR OPERATED VALVE 
FAILS TO OPEN

G21-MOV-CC-F047A

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

G21-HX_-LK-B001A

RCCWS TRAINS FAIL TO
COOL THE LOADS

P21-0001-_1A
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4.7-84 

TRAIN A SIGNAL
FAILURE

G21-AS-SIG
Sheet 28

DIV. A (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001A-A-MAN

DIV. A (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-G21-C001A-A
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4.7-85 

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-A-AC
Sheet 28
Sheet 24

LOSS OF 480 VAC FROM
FUEL BLDG POWER

CENTER A

R12-FB-A

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3
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4.7-86 

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW -- including
common cause

G21-PT_-NO-G2
Sheet 27

SUCTION PRESSURE
TRANSMITTER  FAILS

LOW

G21-PT_-NO-N002B

CCF of two
components:

G21-PT_-NO-N002A &
G21-PT_-NO-N002B

G21-PT_-NO_1_2
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4.7-87 

MOTOR-DRIVEN PUMP
C001B FAILS TO RUN --

including common
cause

G21-MP_-FR-G2
Sheet 27

MOTOR-DRIVEN PUMP
C001B FAILS TO RUN

G21-MP_-FR-C001B

CCF of two
components:

G21-MP_-FR-C001A &
G21-MP_-FR-C001B

G21-MP_-FR_1_2
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4.7-88 

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW -- including
common cause

G21-FT_-NO-G2
Sheet 27

DISCHARGE FLOW
TRANSMITTER  FAILS

LOW

G21-FT_-NO-N014B

CCF of two
components:

G21-FT_-NO-N014A &
G21-FT_-NO-N014B

G21-FT_-NO_1_2
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4.7-89 

TRAIN B MOV

G21-TB-MOV-R
Sheet 27

MOTOR OPERATED VALVE 
FAILS TO CLOSE

G21-MOV-OO-F003B

MOTOR OPERATED VALVE 
FAILS TO CLOSE

G21-MOV-OO-F008B

MOTOR OPER. VALVE
F011B FAILS TO OPEN

F011B
Sheet 75

MOTOR OPER. VALVE
F011B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G2

Sheet 58

MOTOR OPER. VALVE
F013B FAILS TO OPEN

F013B

Sheet 75

MOTOR OPER. VALVE
F014B FAILS TO OPEN

F014B

Sheet 75
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4.7-90 

MOTOR OPER. VALVE
F011B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G2
Sheet 57

G21-MOV-CC-G_67

Sheet 59

MOTOR OPER. VALVE
F011B FAILS TO OPEN

G21-MOV-CC-F011B

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B

G21-MOV-CC_1_2

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A

G21-MOV-CC_2_3

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B

G21-MOV-CC_2_4

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014A

G21-MOV-CC_2_5

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014B

G21-MOV-CC_2_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013A
G21-MOV-CC_1_2_3

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013B
G21-MOV-CC_1_2_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014A
G21-MOV-CC_1_2_5
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4.7-91 

G21-MOV-CC-G_67
Sheet 58

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014B
G21-MOV-CC_1_2_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_2_3_4

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014A
G21-MOV-CC_2_3_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_2_3_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_2_4_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_2_4_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_2_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL

  
Figure 4.7-2.  Sheet 59  Fuel and Auxiliary Pools Cooling System 



NEDO-33201 Rev 3 

4.7-92 

RCCWS FAIL TO COOL
FAPCS HX-B

G21_P21-BRUN
Sheet 27

MOTOR OPERATED VALVE
P21-N048A FAILS TO

REMAIN CLOSED

G21-MOV-CO-F048B

RCCWS TRAINS FAIL TO
COOL THE LOADS

P21-0001-_1B

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

F047B
Sheet 81

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

-- including common
cause

G21_P21-OC-G4

Sheet 61

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

F046B

Sheet 81

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

HX-B

Sheet 62

  
Figure 4.7-2.  Sheet 60  Fuel and Auxiliary Pools Cooling System 



NEDO-33201 Rev 3 

4.7-93 

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

-- including common
cause

G21_P21-OC-G4
Sheet 60

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

G21-MOV-OC-F047B

CCF of two
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047B

G21_P21-OC_1_4

CCF of two
components:

G21-MOV-OC-F046B &
G21-MOV-OC-F047B

G21_P21-OC_2_4

CCF of two
components:

G21-MOV-OC-F047A &
G21-MOV-OC-F047B

G21_P21-OC_3_4

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F046B &
G21-MOV-OC-F047B
G21_P21-OC_1_2_4

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047A &
G21-MOV-OC-F047B
G21_P21-OC_1_3_4

CCF of three
components:

G21-MOV-OC-F046B &
G21-MOV-OC-F047A &
G21-MOV-OC-F047B
G21_P21-OC_2_3_4

CCF of all components
in group 'G21_P21-OC'

G21_P21-OC_ALL
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4.7-94 

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

HX-B
Sheet 81
Sheet 60

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

-- including common
cause

G21-HX_CC-G2

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

G21-HX_-LK-B001B

CCF of two
components:

G21-HX_-LK-B001A &
G21-HX_-LK-B001B

G21-HX_CC_1_2
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4.7-95 

FAILURES IN CASE OF
LOSP

G21-BRUN-LOSP
Sheet 27

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP

RE-START FAILURES

G21-PRSTR

CHECK VALVE F004B
FAILS TO OPEN --
including common

cause

G21-UV_-PD-G2

CHECK VALVE F004B
FAILS TO OPEN

G21-UV_-CC-F004B

CCF of two
components:

G21-UV_-CC-F004A &
G21-UV_-CC-F004B

G21-UV_-PD_1_2

MOTOR-DRIVEN PUMP
C001B FAILS TO START

PB-FTS

Sheet 80
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4.7-96 

CHECK VALVE  FAILS TO
REMAIN OPEN --
including common

cause

G21-UV_OC-G2
Sheet 27

CHECK VALVE  FAILS TO
REMAIN OPEN

G21-UV_-OC-F004B

CCF of two
components:

G21-UV_-OC-F004A &
G21-UV_-OC-F004B

G21-UV_OC_1_2
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4.7-97 

NO POWER TO PUMPS
(6.9kV) OR VALVES

(480V)

G21-B-AC
Sheet 27
Sheet 21

LOSS OF 480 VAC FROM
FUEL BLDG POWER

CENTER B

R12-FB-B

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3
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4.7-98 

ACTUATION FAILURE

G21-0003-_5
Sheet 30

OPER FAILS TO ALIGN
AND ACTUATE FAPCS IN

LPCI MODE

G21-XHE-FO-LPCIADS

OP. FAILS TO RECOG.
NEED FOR LOW PRESS.

MAKEUP (LOCA)

XXX-XHE-FO-LPMAKEUP

SIGNAL FAILURE

G21-SIGNAL

Sheet 84

  
Figure 4.7-2.  Sheet 66  Fuel and Auxiliary Pools Cooling System 



NEDO-33201 Rev 3 

4.7-99 

BOTH FAPCS TRAINSFAIL
LPCI OP.MODE

VL-TOPINJ

LOSS OF SUPPRESSION
POOL

G21-SUP-POOL

Sheet 1

FLOW DISCHARGE
INTOTHE RPV (VIA FW

ANDRWCU LINES) FAILS

G21-RPV-INJ

Sheet 30

BOTH TRAINS FAIL IN
LPI MODE (A RUNNING)

G21-LPI-ARUN

TR. A & B FAIL WHEN A
IN FAPC MODE & B IN

STBY OR MAINT.

G21-LPI-AB

WORKING TRAIN A
HARDWARE FAILURES

G21-TRA-RUNN

Sheet 24

STANDBY TRAIN B FAILS

G21_P21-STBY

Sheet 21

SPLIT FRACTION TRAIN
A RUNNING

G21-FLG-SF-A

BOTH TRAINS FAIL IN
LPI MODE (B RUNNING)

G21-LPI-BRUN

TR. A & B FAIL WHEN B
IN FAPC MODE & A IN

STBY OR MAINT.

G21-LPI-BA

WORKING TRAIN B
FAILURES

G21_P21-RUNN

Sheet 27

STANDBY TRAIN A
FAILURES

G21_P21INA-STBY

Sheet 28

SPLIT FRACTION TRAIN
B RUNNING

G21-FLG-SF-B

ACTUATION FAILURE

G154

Sheet 84
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4.7-100 

FAILURES IN CASE OF
LOSP

G21-0104-_3
Sheet 24

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP

RESTART FAILURES

G143

CHECK VALVE  FAILS TO
OPEN -- including

common cause

G21-UV_-PD-G1

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F004A

CCF of two
components:

G21-UV_-CC-F004A &
G21-UV_-CC-F004B

G21-UV_-PD_1_2

PUMP C001A FAILS TO
START

PA-FTS
Sheet 42

PUMP C001A FAILS TO
START -- including

common cause

G21-MP_-FS-G1

Sheet 69

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

R16-A3SWGR-ST
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4.7-101 

PUMP C001A FAILS TO
START -- including

common cause

G21-MP_-FS-G1
Sheet 68

PUMP C001A FAILS TO
START

G21-MP_-FS-C001A

CCF of two
components:

G21-MP_-FS-C001A &
G21-MP_-FS-C001B

G21-MP_-FS_1_2

  
Figure 4.7-2.  Sheet 69  Fuel and Auxiliary Pools Cooling System 



NEDO-33201 Rev 3 

4.7-102 

RCCWS FAIL TO COOL
FAPCS HX-A

G21_P21-ARUN
Sheet 24

MOTOR OPERATED VALVE
P21-N048A FAILS TO

REMAIN CLOSED

G21-MOV-CO-F048A

RCCWS TRAINS FAIL TO
COOL THE LOADS

P21-0001-_1A

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

HX-A

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

-- including common
cause

G21-HX_CC-G1

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

G21-HX_-LK-B001A

CCF of two
components:

G21-HX_-LK-B001A &
G21-HX_-LK-B001B

G21-HX_CC_1_2

MOTOR OPERATED VALVE
P21-F046A  FAILS TO

REMAIN OPEN

F046A

MOTOR OPERATED VALVE
P21-F046A  FAILS TO

REMAIN OPEN --
including common

cause
G21_P21-OC-G1

Sheet 71

MOTOR OPERATED VALVE
P21-F047A  FAILS TO

REMAIN OPEN

F047A

MOTOR OPERATED VALVE
P21-F047A  FAILS TO

REMAIN OPEN --
including common

cause
G21_P21-OC-G3

Sheet 72
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4.7-103 

MOTOR OPERATED VALVE
P21-F046A  FAILS TO

REMAIN OPEN --
including common

cause
G21_P21-OC-G1

Sheet 70

MOTOR OPERATED VALVE
P21-F046A  FAILS TO

REMAIN OPEN

G21-MOV-OC-F046A

CCF of two
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F046B

G21_P21-OC_1_2

CCF of two
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047A

G21_P21-OC_1_3

CCF of two
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047B

G21_P21-OC_1_4

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F046B &
G21-MOV-OC-F047A
G21_P21-OC_1_2_3

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F046B &
G21-MOV-OC-F047B
G21_P21-OC_1_2_4

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047A &
G21-MOV-OC-F047B
G21_P21-OC_1_3_4

CCF of all components
in group 'G21_P21-OC'

G21_P21-OC_ALL
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4.7-104 

MOTOR OPERATED VALVE
P21-F047A  FAILS TO

REMAIN OPEN --
including common

cause
G21_P21-OC-G3

Sheet 70

MOTOR OPERATED VALVE
P21-F047A  FAILS TO

REMAIN OPEN

G21-MOV-OC-F047A

CCF of two
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047A

G21_P21-OC_1_3

CCF of two
components:

G21-MOV-OC-F046B &
G21-MOV-OC-F047A

G21_P21-OC_2_3

CCF of two
components:

G21-MOV-OC-F047A &
G21-MOV-OC-F047B

G21_P21-OC_3_4

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F046B &
G21-MOV-OC-F047A
G21_P21-OC_1_2_3

CCF of three
components:

G21-MOV-OC-F046A &
G21-MOV-OC-F047A &
G21-MOV-OC-F047B
G21_P21-OC_1_3_4

CCF of three
components:

G21-MOV-OC-F046B &
G21-MOV-OC-F047A &
G21-MOV-OC-F047B
G21_P21-OC_2_3_4

CCF of all components
in group 'G21_P21-OC'

G21_P21-OC_ALL
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4.7-105 

FAPCS TRAIN A MOV
FAILURE

G21-TRAINA
Sheet 24

MOTOR OPER. VALVE
F008A FAILS TO CLOSE

G21-MOV-OO-F008A

MOTOR OPERATED VALVE
F003A FAILS TO CLOSE

G21-MOV-OO-F003A

MOTOR OPER. VALVE
F014A FAILS TO OPEN

F014A

Sheet 44

MOTOR OPER. VALVE
F011A FAILS TO OPEN

F011A

Sheet 44

MOTOR OPER. VALVE
F013A FAILS TO OPEN

F013A

Sheet 44
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4.7-106 

CHECK VALVE  FAILS TO
REMAIN OPEN --
including common

cause

G21-UV_OC-G1
Sheet 24

CHECK VALVE  FAILS TO
REMAIN OPEN

G21-UV_-OC-F004A

CCF of two
components:

G21-UV_-OC-F004A &
G21-UV_-OC-F004B

G21-UV_OC_1_2
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4.7-107 

FAPCS TRAIN B MOV
FAILURE

G21-TRAINB
Sheet 21

MOTOR OPER. VALVE
F014B FAILS TO OPEN

F014B
Sheet 57

MOTOR OPER. VALVE
F014B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G6

Sheet 76

MOTOR OPER. VALVE
F013B FAILS TO OPEN

F013B
Sheet 57

MOTOR OPER. VALVE
F013B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G4

Sheet 78

MOTOR OPER. VALVE
F011B FAILS TO OPEN

F011B

Sheet 57
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4.7-108 

MOTOR OPER. VALVE
F014B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G6
Sheet 75

G21-MOV-CC-G_71

Sheet 77

MOTOR OPER. VALVE
F014B FAILS TO OPEN

G21-MOV-CC-F014B

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014B

G21-MOV-CC_1_6

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014B

G21-MOV-CC_2_6

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014B

G21-MOV-CC_3_6

CCF of two
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014B

G21-MOV-CC_4_6

CCF of two
components:

G21-MOV-CC-F014A &
G21-MOV-CC-F014B

G21-MOV-CC_5_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F014B
G21-MOV-CC_1_2_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_1_3_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_1_4_6
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4.7-109 

G21-MOV-CC-G_71
Sheet 76

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_1_5_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F014B
G21-MOV-CC_2_3_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_2_4_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_2_5_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_3_4_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_3_5_6

CCF of three
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_4_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL
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4.7-110 

MOTOR OPER. VALVE
F013B FAILS TO OPEN

-- including common
cause

G21-MOV-CC-G4
Sheet 75

G21-MOV-CC-G_69

Sheet 79

MOTOR OPER. VALVE
F013B FAILS TO OPEN

G21-MOV-CC-F013B

CCF of two
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B

G21-MOV-CC_1_4

CCF of two
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B

G21-MOV-CC_2_4

CCF of two
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B

G21-MOV-CC_3_4

CCF of two
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014A

G21-MOV-CC_4_5

CCF of two
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014B

G21-MOV-CC_4_6

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F011B &
G21-MOV-CC-F013B
G21-MOV-CC_1_2_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_1_3_4

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_1_4_5
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4.7-111 

G21-MOV-CC-G_69
Sheet 78

CCF of three
components:

G21-MOV-CC-F011A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_1_4_6

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013A &
G21-MOV-CC-F013B
G21-MOV-CC_2_3_4

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_2_4_5

CCF of three
components:

G21-MOV-CC-F011B &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_2_4_6

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014A
G21-MOV-CC_3_4_5

CCF of three
components:

G21-MOV-CC-F013A &
G21-MOV-CC-F013B &
G21-MOV-CC-F014B
G21-MOV-CC_3_4_6

CCF of three
components:

G21-MOV-CC-F013B &
G21-MOV-CC-F014A &
G21-MOV-CC-F014B
G21-MOV-CC_4_5_6

CCF of all components
in group 'G21-MOV-CC'

G21-MOV-CC_ALL
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4.7-112 

FAPCS PUMP B FAILURE

G21-PUMPB
Sheet 21

MOTOR-DRIVEN PUMP
C001B FAILS TO RUN

G21-MP_-FR-C001B

MOTOR-DRIVEN PUMP
C001B FAILS TO START

PB-FTS
Sheet 63

MOTOR-DRIVEN PUMP
C001B FAILS TO START

-- including common
cause

G21-MP_-FS-G2

MOTOR-DRIVEN PUMP
C001B FAILS TO START

G21-MP_-FS-C001B

CCF of two
components:

G21-MP_-FS-C001A &
G21-MP_-FS-C001B

G21-MP_-FS_1_2

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

R16-B3SWGR-ST

  
Figure 4.7-2.  Sheet 80  Fuel and Auxiliary Pools Cooling System 



NEDO-33201 Rev 3 

4.7-113 

RCCWS FAIL TO COOL
FAPCS HX-B

G21_P21-BSTBY
Sheet 21

MOTOR OPERATED VALVE
P21-N048A FAILS TO

REMAIN CLOSED

G21-MOV-CO-F048B

RCCWS TRAINS FAIL TO
COOL THE LOADS

P21-0001-_1B
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4.8  REACTOR WATER CLEANUP/SHUTDOWN COOLING SYSTEM – (G31) 

4.8.1  Functional Description 

The Reactor Water Cleanup and Shutdown Cooling System (RWCU/SDCS) is designed to: 

• Purify the reactor coolant during normal operation and shutdown; 

• Supplement reactor cooling when the reactor is at high pressure in the hot standby mode; 

• Assist in the control of reactor water level during startup, shutdown, and in the hot 
standby mode; 

• Provide primary decay heat removal during shutdown/refueling operation. 

• Induce reactor coolant flow from the reactor vessel bottom head to reduce thermal 
stratification during startup; 

• Provide decay heat removal following successful passive low pressure injection; and 

• Provide heated primary coolant for RPV hydrostatic testing and reactor startup. 

4.8.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Half of LLOCA Steam Breaks are in Train A, half are in Train B.  There is an equal 
probability that the large LOCA will occur on Train A or Train B. 

(2) Supply to pump suction will require both suction from vessel bottom and mid vessel 
connections.  Design documents identify that both the bottom and mid vessel connections 
are used.  

(3) Split fractions are used in the fault tree to model one train as running and one in standby.  
For the system only cutsets in this section, each split fraction is given a value of 0.5 
(reflects each train operates 50% of the time).  For integrated model quantification, Train A 
is assumed running and Train B is in standby.  This is accomplished by setting the Train A 
flag G31-FLG-SF-ARUN to true and Train B flag G31-FLG-SF-BRUN set to false. 

(4) Common cause was not modeled for passive failures where the active failures dominated.  
For example, if the failure of an MOV to open is 4.00E-03 and the failure to remain open 
for 24 hours is 3.36E-06, common cause will be modeled for the valve to open (the active 
failure) but not for the failure of the valve to remain open for 24 hours (the passive failure). 

(5) Operating train will be rotated on a quarterly basis.  While it is expected that the operating 
train will be rotated to standby basis more often, it is assumed that they will be rotated 
quarterly. 

(6) Manual valves which are required to spuriously change position for top logic failure have 
not been modeled. 
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4.8.3  System Description  

4.8.3.1  Hardware Configuration 

Figure 4.8-1 Sheet 1 of 2 is a simplified flow diagram for Train A of the RWCU/SDCS.  Figure 
4.8-1 Sheet 2 of 2 is a simplified flow diagram for Train B of the RWCU/SDCS. 

This system consists of two independent and redundant trains of series-arranged components, 
each one with one regenerative heat exchanger, one non-regenerative heat exchanger, two 
recirculation water pumps driven by adjustable speed drive, and one filter/demineralizer.  The 
electrical power supply to the two trains is from separate electrical busses. 

Reactor coolant in each train is drawn from two points on the reactor: 

• From the mid-vessel area of the RPV;  

• From  the reactor bottom head. 

Reactor coolant passes first through the tube side of the regenerative heat exchanger and next 
through the tube side of the non-regenerative heat exchanger where it is further cooled by 
secondary coolant supplied by the reactor component cooling water system (RCCWS).  The part 
of the RCCWS (HXs cooling) that has been considered as part of the RWCU/SDC for the 
purpose of the fault tree model is shown in Figure 4.8-1. 

Next, the process coolant passes through the RWCU recirculation pump where its pressure is 
raised to above feedwater inlet pressure levels.  Pump discharge next passes into the water 
treatment units, where it becomes demineralized via the mixed-bed type demineralizer. 

Purified cool water is then recycled back through the shell side of the regenerative heat 
exchanger and returned to the RPV via the feedwater (FW) piping. 

Downstream of the water treatment unit, process flow can be bypassed around the regenerative 
heat exchanger and can also be diverted to the main condenser or to radwaste.Diversion to the 
main condenser or to radwaste was not included in the model because these diversion paths are 
isolated by two normally closed motor operated valves in parallel. 

4.8.3.2  System Operation 

During normal plant operation, one train of RWCU/SDC system using the cleanup (high 
pressure) pump operates by continuously recirculating water at 1% rated feedwater flow from the 
mid-vessel line of the RPV and from the reactor bottom head to the feedwater line and back to 
the reactor. 

The shutdown cooling operation begins at reactor rated pressure and temperature conditions and 
continues during the entire shutdown period.  The entire shutdown cooling operation is 
controlled automatically.  The shutdown cooling is initiated by first using pump 1 for which the 
speed gradually increases as the cooling continues and is shifted to the pump 2 increasing the 
system flow to its maximum.  To accomplish maximum flow condition, the bypass valves around 
the RHX and the demineralizer are opened and the RCCWS flow to the NRHX is increased.  

The system is also used for decay heat removal following successful passive low pressure 
injection.  The removal of decay heat is accomplished by using pump 1 and the non-regenerative 
heat exchanger to remove the decay heat. 
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Instruments monitoring the temperature of RCCWS flow leaving the NRHX shall automatically 
control the RWCU/SDC system flow.  The pump speed shall automatically adjust when the 
RCCWS water discharge temperature from the NRHX reaches 60°C (140°F).  The following 
signals trip the pump: 

• Low pump suction flow 

• Low pump suction pressure 

• Overspeed 

The system demineralizers shall be automatically bypassed and isolated when the demineralizer 
influent temperature exceeds 60°C (140°F).  The bypass valve shall be opened before the 
isolation valves are closed. 

4.8.3.3  Component Location 

Basic components of the RWCU/SDCS are all within the reactor building except some valves 
that are located inside the containment 

4.8.4  Automatic and Manual Control 

Instrumentation for flow, pressure, temperature, NPSH available, and conductivity are recorded 
in the main control room, along with suitable alarms.  The parameters with controls, displays, or 
alarms in the main control room are shown in Table 4.8-1. 

4.8.4.1  Automatic Actuation 

The common overboard flow control valve position shall be controlled by the feedwater control 
system and manually operable from the main control room and provided with position status 
indication. 

4.8.4.2  Manual Actuation 

In response to loss of preferred power, the system components will be loaded manually to the 
nonsafety-related standby AC power supply.  

Each pump can be manually operated from the control room and status is indicated. 

Each system flow control valve can be controlled from the main control room and position is 
indicated. 

4.8.4.3  Safety Actuation 

There is no safety actuation function associated with the RWCU/SDCS.   

4.8.5  System Interfaces 

The RWCU/SDCS components depend on electrical, fluid, air, and nitrogen support systems 
such as those indicated by the dependencies given in Table 4.8-2a.  System transfers are 
provided in Table 4.8-2b. 

In case of loss of electric power, MOVs fail as is.  In case of loss of nitrogen supply, or air 
supply, each containment isolation AOV fails closed. 
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Each RWCU/SDCS train injects into a Feedwater line upstream of the containment isolation 
valves. 

4.8.6  System Testing 

The RWCU/SDCS is nonsafety-related; no Technical Specifications exist for it.  Components 
which will be subject to demand failures when the active and standby trains are switched are 
receiving a functional test.  These components are assumed to have a quarterly test interval since 
system operation will verify they are functioning correctly.  Components not needed for standard 
operation of the system are assumed to only be tested evey 24 months during refueling outages.  
See Table 4.8-3 for expected test intervals of various components. 

4.8.7  System Maintenance 

Maintenance unavailability has been included for both Train A and Train B during power 
operation.  See Table 4.8-3 for maintenance unavailabilities used in the system model. 

4.8.8  Common Cause Failures 

Common Cause Failure (CCF) events are identified within the system and are listed in  
Table 4.8-4.  Detailed common cause failure analysis is provided in Section 5.3. 

4.8.9  Fault Tree Analysis 

4.8.9.1  Top Event Definitions 

The list of the top events defined for the RWCU/SDCS is shown in Table 4.8-6. 

The following top event have been defined for the system: 

WR-TOPSDC - for loss of RWCU/SDC taking into account loss-of-coolant accident 
(LOCA) cases without ATWS.   

WR-TOPSDC-A - for failure to restart and operate RWCU/SDC following a loss-of-
coolant accident (LOCA) cases with ATWS. 

4.8.9.2  Fault Tree Description  

The fault tree is shown in Figure 4.8-2. 

The RWCU/SDC has flags in the model that are used to select the train in service and the train in 
standby.  Flag G31-FLG-SF-ARUN represents Train A running and Train B in standby.  Flag 
G31-FLG-SF-BRUN represents Train B in service and Train A in standby.  Both flags were set 
to .5 when the cutsets were generated for this section to ensure that the logic associated with each 
flag worked correctly.  The difference between the running train and the standby train is that the 
standby train includes start failures, testing and maintenance events, restoration errors, and 
demand failures for valves.  Mutually exclusive logic was used to ensure only one flag is in each 
cutset (cases with both trains running were screened out with the mutually exclusive logic). 

The flow diversion paths to the condenser and the radwaste system are not included in the model 
since either path would require two normally closed isolation valves to fail.  
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4.8.9.3  Human Interactions 

Human interactions have been included in the RWCU/SDCS model because the system does not 
align automatically for accident conditions and operator actions are necessary for successful 
system operation.  Human interactions are shown in Table 4.8-5. 

4.8.9.4  Special Events 

Basic event U40-SYS-FC-HVACRWCU-A which represents RWCU/SDC Train A room 
cooling failure and has a failure probability of 1E-3 has been added to the model as a special 
event. 

Basic event U40-SYS-FC-HVACRWCU-B which represents RWCU/SDC Train B room cooling 
failure and has a failure probability of 1E-3 has been added to the model as a special event. 

4.8.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree and reported in Table 4.8-7. 

The top cutsets from quantification of the RWCU/SDC system tops are provided in Table 4.8-8. 

4.8.11  PRA Insights 

The system failure results are dominated by operator actions.  This result was expected.  Even 
though the system is normally running, it requires operator action to align it for accident 
conditions.  Additionally, with two available trains to meet the success criteria, the human 
actions are more prominent due to being a single failure point.  

Unlike several other systems, the type of initiating event can have a large impact on the ability of 
the RWCU/SDC system to respond, and the reliability of the response.  For example, RWCU 
Train A uses Feedwater Line B for injection.  A LOCA in Feedwater Line B makes RWCU 
Train A unavailable.  Likewise a Feedwater Line A LOCA disables RWCU Train B.  For those 
two initiators, there is no redundancy in the system and most single failures lead to loss of 
system function.  There is also an initiating event associated with the system (RWCU line break 
outside containment) that itself causes loss of all system function.   

Key Insights& Assumptions 

The insights listed above are relevant only to the RWCU/SDC system.  There are no key insights 
or assumptions from this system relative to the whole ESBWR PRA model.   
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Table 4.8-1  

RWCU/SDCS - Control Room Instrumentation and Alarms 

Controls 
Flow controls valves on RWCU/SDC System suction line from the mid-vessel RPV nozzle and in the 
bottom nozzle 
Common overboard flow control valve. 
Pump speed 
Position of the RHX shell-side bypass and inlet valves 
Containment Isolation valves 
Demineralizer automated filling, draining and resin transfer operations 
Automatic bypass on high temperature for demineralizer system 

Displays 
Position lights for all relevant valves 
Process flow, pressure and temperature  
RWCU/SDC system differential mass flow 
Flow of the RHX shell side 
NPSH available 
Temperature at the RHX tube side inlet and outlet and at the NRHX outlet 
The conductivity of the demineralizer influent and effluent process streams 
Differential pressure measurement for the heat exchangers, demineralizer and resin trap 
Position of the isolation valves 
RWCU/SDC return to feedwater  
Demineralizer automated filling, draining and resin transfer operations 

Alarms 
High pump cooling water temperature 
High pump motor winding temperature  
High pump room temperature 
Low pump suction flow 
Containment isolation valves  not fully open during all modes of operation  
Containment isolation valves F007A and B not fully open during low pressure shutdown 
Reactor water high-high temperature at NRHX tube outlet 
Low pump suction pressure 
High conductivity of demineralizer influent and effluent 
High differential pressure across demineralizer 
High differential pressure across resin trap 
High pressure downstream of overboard flow control valve 
Low pressure upstream of overboard flow control valve 
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Table 4.8-2a  

RWCU/SDCS - System Dependencies 
  Support System 
  
  

Component Type 

 
IAS HPNSS 

F002A NOV  X 
F002B NOV  X 
F003A AOV X  
F003B AOV X  
F004A AOV X  
F004B AOV X  
F007A NOV  X 
F007B NOV  X 
F008A AOV X  
F008B AOV X  
F019A AOV X  
F019B AOV X  

 
  Support System 
  Power supply 

Component Type 6.9 kV AC (R11) 480 V AC (R12) 
RCCWS 

B002A HX   X 
B002B HX   X 
C001A Pump X  X 
C001B Pump X  X 
F013A MOV  X  
F013B MOV  X  
F016A MOV  X  
F016B MOV  X  
F018A MOV  X  
F018B MOV  X  
F020A MOV  X  
F020B MOV  X  
F021A MOV  X  
F021B MOV  X  
F022A MOV  X  
F022B MOV  X  
F044A MOV  X  
F044B MOV  X  
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Table 4.8-2b  

RWCU/SDCS - Transfers  

Transfer Description 

P21-0001-_1A NO RCCW FLOW TO TRAIN A COMPONENTS 

P21-0001-_1B NO RCCW FLOW TO TRAIN B COMPONENTS 

P52-0001-_1 LOSS OF INSTRUMENT AIR 

P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE USERS INSIDE P.C. 

R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 

R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000B3 

R12-A2-03A LOSS OF 480 VAC FROM BUS A2-03A 

R12-A3-04A LOSS OF 480 VAC FROM BUS AS-04A 

R12-B2-03B LOSS OF 480 VAC FROM BUS B2-03B 

R12-B3-04B LOSS OF 480 VAC FROM BUS B3-04B 
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Table 4.8-3  

RWCU/SDCS – Component Test and Maintenance 

Component Type Expected Test Interval(1) Components aligned away from emergency 
position without automatic return logic 

Pumps Quarterly None 
Active valves Quarterly None 

Heat Exchangers Quarterly None 
Other Components Two years None 

 
Basic Events Probability(2) Description 

G31-NST-TM-A 9.00E-03 RWCU/SDCS TRAIN A IN MAINTENANCE OR OUT 
OF SERVICE 

G31-NST-TM-B 9.00E-03 RWCU/SDCS TRAIN B IN MAINTENANCE OR OUT 
OF SERVICE 

Notes:  (1)  A quarterly train rotation is assumed.  
   (2)  Probabilities were obtained from EPRI ALWR URD Revision 8, 3/99, Section A2.2. 
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Table 4.8-4  

RWCU/SDCS - Common Cause Failures 

Basic Event Probability Description 

G31-ACV-CC-BOTIN_1_2 3.95E-06 CCF of two components: G31-ACV-CC-F007A & G31-
ACV-CC-F007B 

G31-ACV-CC-BOTIN_1_2_3 1.21E-05 CCF of three components: G31-ACV-CC-F007A & 
G31-ACV-CC-F007B & G31-ACV-CC-F008A 

G31-ACV-CC-BOTIN_1_2_4 1.21E-05 CCF of three components: G31-ACV-CC-F007A & 
G31-ACV-CC-F007B & G31-ACV-CC-F008B 

G31-ACV-CC-BOTIN_1_3 3.95E-06 CCF of two components: G31-ACV-CC-F007A & G31-
ACV-CC-F008A 

G31-ACV-CC-BOTIN_1_3_4 1.21E-05 CCF of three components: G31-ACV-CC-F007A & 
G31-ACV-CC-F008A & G31-ACV-CC-F008B 

G31-ACV-CC-BOTIN_1_4 3.95E-06 CCF of two components: G31-ACV-CC-F007A & G31-
ACV-CC-F008B 

G31-ACV-CC-BOTIN_2_3 3.95E-06 CCF of two components: G31-ACV-CC-F007B & G31-
ACV-CC-F008A 

G31-ACV-CC-BOTIN_2_3_4 1.21E-05 CCF of three components: G31-ACV-CC-F007B & 
G31-ACV-CC-F008A & G31-ACV-CC-F008B 

G31-ACV-CC-BOTIN_2_4 3.95E-06 CCF of two components: G31-ACV-CC-F007B & G31-
ACV-CC-F008B 

G31-ACV-CC-BOTIN_3_4 3.95E-06 CCF of two components: G31-ACV-CC-F008A & G31-
ACV-CC-F008B 

G31-ACV-CC-BOTIN_ALL 1.21E-04 CCF of all components in group 'G31-ACV-CC-BOTIN'

G31-ACV-CC-DEMIN_1_2 1.93E-04 CCF of two components: G31-ACV-CC-F019A & G31-
ACV-CC-F019B 

G31-ACV-CC-
MIDGLOBE_1_2 1.93E-04 CCF of two components: G31-ACV-CC-F004A & G31-

ACV-CC-F004B 

G31-ACV-CC-MIDIN_1_2 3.95E-06 CCF of two components: G31-ACV-CC-F002A & G31-
ACV-CC-F002B 

G31-ACV-CC-MIDIN_1_2_3 1.21E-05 CCF of three components: G31-ACV-CC-F002A & 
G31-ACV-CC-F002B & G31-ACV-CC-F003A 

G31-ACV-CC-MIDIN_1_2_4 1.21E-05 CCF of three components: G31-ACV-CC-F002A & 
G31-ACV-CC-F002B & G31-ACV-CC-F003B 

G31-ACV-CC-MIDIN_1_3 3.95E-06 CCF of two components: G31-ACV-CC-F002A & G31-
ACV-CC-F003A 

G31-ACV-CC-MIDIN_1_3_4 1.21E-05 CCF of three components: G31-ACV-CC-F002A & 
G31-ACV-CC-F003A & G31-ACV-CC-F003B 

G31-ACV-CC-MIDIN_1_4 3.95E-06 CCF of two components: G31-ACV-CC-F002A & G31-
ACV-CC-F003B 



NEDO-33201 Rev 3 

 4.8-11

Table 4.8-4  

RWCU/SDCS - Common Cause Failures 

Basic Event Probability Description 

G31-ACV-CC-MIDIN_2_3 3.95E-06 CCF of two components: G31-ACV-CC-F002B & G31-
ACV-CC-F003A 

G31-ACV-CC-MIDIN_2_3_4 1.21E-05 CCF of three components: G31-ACV-CC-F002B & 
G31-ACV-CC-F003A & G31-ACV-CC-F003B 

G31-ACV-CC-MIDIN_2_4 3.95E-06 CCF of two components: G31-ACV-CC-F002B & G31-
ACV-CC-F003B 

G31-ACV-CC-MIDIN_3_4 3.95E-06 CCF of two components: G31-ACV-CC-F003A & G31-
ACV-CC-F003B 

G31-ACV-CC-MIDIN_ALL 1.21E-04 CCF of all components in group 'G31-ACV-CC-MIDIN' 

G31-MOV-CC-DEMIN_1_2 6.87E-06 CCF of two components: G31-MOV-CC-F016A & G31-
MOV-CC-F016B 

G31-MOV-CC-DEMIN_1_2_3 1.36E-05 CCF of three components: G31-MOV-CC-F016A & 
G31-MOV-CC-F016B & G31-MOV-CC-F018A 

G31-MOV-CC-DEMIN_1_2_4 1.36E-05 CCF of three components: G31-MOV-CC-F016A & 
G31-MOV-CC-F016B & G31-MOV-CC-F018B 

G31-MOV-CC-DEMIN_1_3 6.87E-06 CCF of two components: G31-MOV-CC-F016A & G31-
MOV-CC-F018A 

G31-MOV-CC-DEMIN_1_3_4 1.36E-05 CCF of three components: G31-MOV-CC-F016A & 
G31-MOV-CC-F018A & G31-MOV-CC-F018B 

G31-MOV-CC-DEMIN_1_4 6.87E-06 CCF of two components: G31-MOV-CC-F016A & G31-
MOV-CC-F018B 

G31-MOV-CC-DEMIN_2_3 6.87E-06 CCF of two components: G31-MOV-CC-F016B & G31-
MOV-CC-F018A 

G31-MOV-CC-DEMIN_2_3_4 1.36E-05 CCF of three components: G31-MOV-CC-F016B & 
G31-MOV-CC-F018A & G31-MOV-CC-F018B 

G31-MOV-CC-DEMIN_2_4 6.87E-06 CCF of two components: G31-MOV-CC-F016B & G31-
MOV-CC-F018B 

G31-MOV-CC-DEMIN_3_4 6.87E-06 CCF of two components: G31-MOV-CC-F018A & G31-
MOV-CC-F018B 

G31-MOV-CC-DEMIN_ALL 1.45E-04 CCF of all components in group 'G31-MOV-CC-
DEMIN' 

G31-MOV-CC-FWIN_1_2 2.11E-04 CCF of two components: G31-MOV-CC-F022A & G31-
MOV-CC-F022B 

G31-MOV-CC-PUMPIN_1_2 2.11E-04 CCF of two components: G31-MOV-CC-F013A & G31-
MOV-CC-F013B 

G31-MOV-CC-RHX_1_2 6.87E-06 CCF of two components: G31-MOV-CC-F020A & G31-
MOV-CC-F020B 

G31-MOV-CC-RHX_1_2_3 1.36E-05 CCF of three components: G31-MOV-CC-F020A & 
G31-MOV-CC-F020B & G31-MOV-CC-F021A 
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Table 4.8-4  

RWCU/SDCS - Common Cause Failures 

Basic Event Probability Description 

G31-MOV-CC-RHX_1_2_4 1.36E-05 CCF of three components: G31-MOV-CC-F020A & 
G31-MOV-CC-F020B & G31-MOV-CC-F021B 

G31-MOV-CC-RHX_1_3 6.87E-06 CCF of two components: G31-MOV-CC-F020A & G31-
MOV-CC-F021A 

G31-MOV-CC-RHX_1_3_4 1.36E-05 CCF of three components: G31-MOV-CC-F020A & 
G31-MOV-CC-F021A & G31-MOV-CC-F021B 

G31-MOV-CC-RHX_1_4 6.87E-06 CCF of two components: G31-MOV-CC-F020A & G31-
MOV-CC-F021B 

G31-MOV-CC-RHX_2_3 6.87E-06 CCF of two components: G31-MOV-CC-F020B & G31-
MOV-CC-F021A 

G31-MOV-CC-RHX_2_3_4 1.36E-05 CCF of three components: G31-MOV-CC-F020B & 
G31-MOV-CC-F021A & G31-MOV-CC-F021B 

G31-MOV-CC-RHX_2_4 6.87E-06 CCF of two components: G31-MOV-CC-F020B & G31-
MOV-CC-F021B 

G31-MOV-CC-RHX_3_4 6.87E-06 CCF of two components: G31-MOV-CC-F021A & G31-
MOV-CC-F021B 

G31-MOV-CC-RHX_ALL 1.45E-04 CCF of all components in group 'G31-MOV-CC-RHX' 

G31-MOV-CC-RXOUT_1_2 2.11E-04 CCF of two components: G31-MOV-CC-F044A & G31-
MOV-CC-F044B 

G31-MP_-FR_1_2 3.16E-05 CCF of two components: G31-MP_-FR-C001A & G31-
MP_-FR-C001B 

G31-MP_-FS_1_2 2.22E-04 CCF of two components: G31-MP_-FS-C001A & G31-
MP_-FS-C001B 

G31-UV_-CC-DEMININ_1_2 5.97E-06 CCF of two components: G31-UV_-CC-F017A & G31-
UV_-CC-F017B 

G31-UV_-CC-FWIN_1_2 7.12E-08 CCF of two components: G31-UV_-CC-F023A & G31-
UV_-CC-F023B 

G31-UV_-CC-FWIN_1_2_3 5.64E-07 CCF of three components: G31-UV_-CC-F023A & 
G31-UV_-CC-F023B & G31-UV_-CC-F024A 

G31-UV_-CC-FWIN_1_2_4 5.64E-07 CCF of three components: G31-UV_-CC-F023A & 
G31-UV_-CC-F023B & G31-UV_-CC-F024B 

G31-UV_-CC-FWIN_1_3 7.12E-08 CCF of two components: G31-UV_-CC-F023A & G31-
UV_-CC-F024A 

G31-UV_-CC-FWIN_1_3_4 5.64E-07 CCF of three components: G31-UV_-CC-F023A & 
G31-UV_-CC-F024A & G31-UV_-CC-F024B 

G31-UV_-CC-FWIN_1_4 7.12E-08 CCF of two components: G31-UV_-CC-F023A & G31-
UV_-CC-F024B 

G31-UV_-CC-FWIN_2_3 7.12E-08 CCF of two components: G31-UV_-CC-F023B & G31-
UV_-CC-F024A 
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Table 4.8-4  

RWCU/SDCS - Common Cause Failures 

Basic Event Probability Description 

G31-UV_-CC-FWIN_2_3_4 5.64E-07 CCF of three components: G31-UV_-CC-F023B & 
G31-UV_-CC-F024A & G31-UV_-CC-F024B 

G31-UV_-CC-FWIN_2_4 7.12E-08 CCF of two components: G31-UV_-CC-F023B & G31-
UV_-CC-F024B 

G31-UV_-CC-FWIN_3_4 7.12E-08 CCF of two components: G31-UV_-CC-F024A & G31-
UV_-CC-F024B 

G31-UV_-CC-FWIN_ALL 3.43E-06 CCF of all components in group 'G31-UV_-CC-FWIN' 

G31-UV_-CC-PUMPOUT_1_2 5.97E-06 CCF of two components: G31-UV_-CC-F011A & G31-
UV_-CC-F011B 

P21-ACV-CC_1_2 1.93E-04 CCF of two components: P21-ACV-CC-F036A & P21-
ACV-CC-F036B 

P21-MOV-CC_1_2 2.06E-04 CCF of two components: P21-MOV-CC-F034A & P21-
MOV-CC-F034B 
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Table 4.8-5  

RWCU/SDCS - Human Error Events  

Basic Event Probability Description 

G31-XHE-FO-SDC 3.00E-02 OPERATOR FAILS TO ACTUATE SDC MODE 

G31-XHE-FO-SDCMSL 3.00E-02 OPERATOR FAILS TO ACTUATE SDC MODE MSL LOCA 
OUTSIDE 

G31-XHE-FO-SDCSLCS 1.77E-01 OPERATOR FAILS TO ACTUATE SDC MODE ATWS 

G31-TRN-RE-TRAINA 3.00E-02 RESTORATION ERRORS RWCU/SDC TRAIN A 

G31-TRN-RE-TRAINB 3.00E-02 RESTORATION ERRORS RWCU/SDC TRAIN B 
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Table 4.8-6  

RWCS/SDCS – Top Events 

Top Event Description Sheet

WR-
TOPSDC 

One of two trains of RWCU/SDC taking suction from the reactor vessel and 
returning water to the feedwater system. Two of two suction paths from the reactor 
vessel for the train are required for success of the train. Either the demineralizer or 
the demineralizer bypass available are required for success of the train. Operator 
successfully actuates SDC mode following MSL LOCA outside containment for an 
MSL LOCA outside containment. Operator successfully actuates SDC mode 
without an MSL LOCA outside containment and no SLCS actuation. 

55 

WR-
TOPSDC-A 

One of two trains of RWCU/SDC taking suction from the reactor vessel and 
returning water to the feedwater system. Two of two suction paths from the reactor 
vessel for the train are required for success of the train. Containment isolation 
valves for both paths must open. Only the demineralizer bypass can be used for 
success of the train. If the demineralizer is not bypassed, the system will fail. For 
pumps to be successful, pumps must be restarted. Isolation valves must be 
reopened. Operator successfully actuates SDC mode following an ATWS. 

1 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

%BOC-FDWA 1.70E-03 FEEDWATER LINE A BREAK OUTSIDE CONTAINMENT 

%BOC-FDWB 1.70E-03 FEEDWATER LINE B BREAK OUTSIDE CONTAINMENT 

%BOC-IC 1.53E-05 IC LINE BREAK OUTSIDE CONTAINMENT 

%BOC-MS 1.00E-02 MAIN STEAM LINE BREAK OUTSIDE CONTAINMENT 

%BOC-RWCU 3.40E-03 RWCU LINE BREAK OUTSIDE CONTAINMENT 

%ISLOCA 6.42E-08 ISLOCA 

%LL-S 3.39E-04 LARGE STEAM LOCA (NO FW LINE BREAK) 

%LL-S-FDWA 5.55E-06 LARGE STEAM LOCA IN FW LINE A 

%LL-S-FDWB 5.55E-06 LARGE STEAM LOCA IN FW LINE B 

%ML-L 7.55E-05 MEDIUM LIQUID LOCA (NO RWCU BREAK) 

%ML-L-RWCU 6.51E-06 MEDIUM LIQUID LOCA IN RWCU 

%RVR 1.00E-10 REACTOR VESSEL RUPTURE 

%SL-L 1.43E-04 SMALL LIQUID LOCA (NO RWCU BREAK) 

%SL-L-RWCU 2.14E-04 SMALL LIQUID LOCA IN RWCU 

%SL-S 6.33E-04 SMALL STEAM LOCA (NO RWCU BREAK) 

%T-FDW 1.08E-01 LOSS OF FEEDWATER 

%T-GEN 6.50E-01 GENERAL TRANSIENT 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

%T-IORV 2.83E-02 IORV 

%T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

%T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED POWER 

%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 

%T-SW 9.70E-04 COMPLETE LOSS OF PSWS 

B21-ACV-OC-
F102A 2.40E-05 AIR OPERATED CHECK VALVE F102A IN FEEDWATER LINE A 

FAILS TO REMAIN OPEN 

B21-ACV-OC-
F102B 2.40E-05 AIR OPERATED CHECK VALVE F102B IN FW LINE B FAILS TO 

REMAIN OPEN 

B21-UV_-OC-
F103A 4.80E-06 CHECK VALVE F103A IN FEEDWATER LINE A FAILS TO 

REMAIN OPEN 

B21-UV_-OC-
F103B 4.80E-06 CHECK VALVE F103B IN FW LINE B FAILS TO REMAIN OPEN 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

G31-ACV-CC-
F002A 2.00E-03 N2 OPER. VALVE F002A FROM VESSEL MIDDLE TO RWCU 

FAILS TO OPEN 

G31-ACV-CC-
F002B 2.00E-03 N2 OPER. VALVE F002B FROM VESSEL MIDDLE TO RWCU 

FAILS TO OPEN 

G31-ACV-CC-
F003A 2.00E-03 AIR OPERATED VALVE F003A FROM VESSEL MIDDLE TO 

RWCU FAILS TO OPEN 

G31-ACV-CC-
F003B 2.00E-03 AIR OPERATED VALVE F003B FROM VESSEL MIDDLE TO 

RWCU FAILS TO OPEN 

G31-ACV-CC-
F004A 2.00E-03 AIR OPERATED VALVE F004A FROM VESSEL MIDDLE TO 

RWCU FAILS TO OPEN 

G31-ACV-CC-
F004B 2.00E-03 AIR OPERATED VALVE F004B FROM VESSEL MIDDLE TO 

RWCU FAILS TO OPEN 

G31-ACV-CC-
F007A 2.00E-03 N2 OPER. VALVE F007A FROM VESSEL BOTTOM TO RWCU 

FAILS TO OPEN 

G31-ACV-CC-
F007B 2.00E-03 N2 OPER. VALVE F007B FROM VESSEL BOTTOM TO RWCU 

FAILS TO OPEN 

G31-ACV-CC-
F008A 2.00E-03 AIR OPERATED VALVE FOO8A SUCT FROM VESSEL BOTTOM 

TO RWCU FAILS TO OPEN 

G31-ACV-CC-
F008B 2.00E-03 AIR OPERATED VALVE F008B SUCT FROM VESSEL BOTTOM 

TO RWCU FAILS TO OPEN 

G31-ACV-CC-
F019A 2.00E-03 DEMINERALIZER BYPASS VALVE F019A FAILS TO OPEN 

G31-ACV-CC-
F019B 2.00E-03 DEMINERALIZER BYPASS VALVE F019B FAILS TO OPEN 

G31-ACV-OC-
F002A 2.40E-05 N2 OPER. VALVE F002A FROM VESSEL MIDDLE TO RWCU 

CLOSES 

G31-ACV-OC-
F002B 2.40E-05 N2 OPER. VALVE F002B FROM VESSEL MIDDLE TO RWCU 

CLOSES 

G31-ACV-OC-
F003A 2.40E-05 AIR OPERATED VALVE F003A FROM VESSEL MIDDLE TO 

RWCU CLOSES 

G31-ACV-OC-
F003B 2.40E-05 AIR OPERATED VALVE F003B FROM VESSEL MIDDLE TO 

RWCU CLOSES 

G31-ACV-OC-
F004A 2.40E-05 AIR OPERATED VALVE F004A FROM VESSEL MIDDLE TO 

RWCU CLOSES 

G31-ACV-OC-
F004B 2.40E-05 AIR OPERATED VALVE F004B FROM VESSEL MIDDLE TO 

RWCU CLOSES 

G31-ACV-OC-
F007A 2.40E-05 N2 OPER. VALVE F007A FROM VESSEL BOTTOM TO RWCU 

CLOSES 

G31-ACV-OC-
F007B 2.40E-05 N2 OPER. VALVE F007B FROM VESSEL BOTTOM TO RWCU 

CLOSES 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

G31-ACV-OC-
F008A 2.40E-05 AIR OPERATED VALVE F008A SUCT FROM VESSEL BOTTOM 

TO RWCU CLOSES SPURIOUSLY 

G31-ACV-OC-
F008B 2.40E-05 AIR OPERATED VALVE F008B SUCT FROM VESSEL BOTTOM 

TO RWCU CLOSES 

G31-ACV-OC-
F019A 2.40E-05 DEMINERALIZER BYPASS VALVE F019A CLOSES 

G31-ACV-OC-
F019B 2.40E-05 DEMINERALIZER BYPASS VALVE F019B CLOSES 

G31-HX_-LK-
B002A 2.40E-05 HEAT EXCHANGER 2A FOR RWCU/SDCS FAILS WHILE 

OPERATING 

G31-HX_-LK-
B002B 2.40E-05 HEAT EXCHANGER B FOR RWCU/SDCS FAILS WHILE 

OPERATING 

G31-MOV-CC-
F013A 4.00E-03 MOTOR OPERATED VALVE F013A SUPPLY TO RWCU PUMP 

C001A FAILS TO OPEN 

G31-MOV-CC-
F013B 4.00E-03 MOTOR OPERATED VALVE F013B SUPPLY TO RWCU PUMP 

C001B FAILS TO OPEN 

G31-MOV-CC-
F016A 4.00E-03 MOV F016A DEMIN INLET ISOLATION VALVE FAILS TO OPEN 

G31-MOV-CC-
F016B 4.00E-03 MOV F016B DEMIN INLET ISOLATION VALVE FAILS TO OPEN 

G31-MOV-CC-
F018A 4.00E-03 MOTOR OPERATED VALVE F018A FAILS TO OPEN 

G31-MOV-CC-
F018B 4.00E-03 MOV F018B DEMIN OUTLET ISOLATION VALVE FAILS TO 

OPEN 

G31-MOV-CC-
F020A 4.00E-03 MOV-F020A REGEN HX ISOLATION VALVE FAILS TO OPEN 

G31-MOV-CC-
F020B 4.00E-03 MOV-F020B REGEN HX ISOLATION VALVE FAILS TO OPEN 

G31-MOV-CC-
F021A 4.00E-03 REGEN HX BYPASS VALVE F021A FAILS TO OPEN 

G31-MOV-CC-
F021B 4.00E-03 REGEN HX BYPASS VALVE F021B FAILS TO OPEN 

G31-MOV-CC-
F022A 4.00E-03 MOV F022A FWCU/SDC INJECTION TO FWB FAILS TO OPEN 

G31-MOV-CC-
F022B 4.00E-03 MOV F022B RWCU/SDC INJECTION TO FWA FAILS TO OPEN 

G31-MOV-CC-
F044A 4.00E-03 MOV F044A SUCT FROM VESSEL BOTTOM TO RWCU FAILS 

TO OPEN 

G31-MOV-CC-
F044B 4.00E-03 MOV F044B SUCT FROM VESSEL BOTTOM TO RWCU FAILS 

TO OPEN 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

G31-MOV-OC-
F013A 3.36E-06 MOTOR OPERATED VALVE F013A SUPPLY TO RWCU PUMP 

C001A FAILS TO REMAIN OPEN 

G31-MOV-OC-
F013B 3.36E-06 MOTOR OPERATED VALVE F013B SUPPLY TO RWCU PUMP 

C001B FAILS CLOSED 

G31-MOV-OC-
F016A 3.36E-06 MOV F016A DEMIN INLET ISOLATION VALVE FAILS TO 

REMAIN OPEN 

G31-MOV-OC-
F016B 3.36E-06 MOV F016B DEMIN INLET ISOLATION VALVE FAILS TO 

REMAIN OPEN 

G31-MOV-OC-
F018A 3.36E-06 MOV F018A DEMIN OUTLET ISOLATION VALVE FAILS TO 

REMAIN OPEN 

G31-MOV-OC-
F018B 3.36E-06 MOVF018B DEMIN OUTLET ISOLATION VALVE FAILS TO 

REMAIN OPEN 

G31-MOV-OC-
F020A 3.36E-06 REGEN HX ISOLATION VALVE FAILS TRAIN A WITH TRAIN A 

RUNNING 

G31-MOV-OC-
F020B 3.36E-06 REGEN HX ISOLATION VALVE FAILS TRAIN B WITH TRAIN B 

RUNNING 

G31-MOV-OC-
F021A 3.36E-06 REGEN HX BYPASS VALVE F021A FAILS TO REMAIN OPEN 

G31-MOV-OC-
F021B 3.36E-06 REGEN HX BYPASS VALVE F021B FAILS TO REMAIN OPEN 

G31-MOV-OC-
F022A 3.36E-06 MOV F022A RWCU/SDC INJECTION TO FWB FAILS TO REMAIN 

OPEN 

G31-MOV-OC-
F022B 3.36E-06 MOV F022B RWCU/SDC INJECTION TO FWA FAILS TO REMAIN 

OPEN 

G31-MOV-OC-
F044A 3.36E-06 MOV F044A SUCT FROM VESSEL BOTTOM TO RWCU CLOSES 

SPURIOUSLY 

G31-MOV-OC-
F044B 3.36E-06 MOV F044B SUCT FROM VESSEL BOTTOM TO RWCU CLOSES 

SPURIOUSLY 

G31-MP_-FR-
C001A 6.00E-04 MOTOR-DRIVEN PUMP A FAILS TO RUN 

G31-MP_-FR-
C001B 6.00E-04 MOTOR-DRIVEN PUMP B FAILS TO RUN 

G31-MP_-FS-
C001A 2.00E-03 MOTOR-DRIVEN PUMP C001A FAILS TO START 

G31-MP_-FS-
C001B 2.00E-03 MOTOR-DRIVEN PUMP B FAILS TO START 

G31-MP_-SF-
ARUN 5.00E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING TRAIN B 

STANDBY 

G31-MP_-SF-
BRUN 5.00E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING TRAIN A 

STANDBY 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

G31-NST-TM-A 9.00E-03 RWCU/SDCS TRAIN A IN MAINTENANCE OR OUT OF SERVICE

G31-NST-TM-B 9.00E-03 RWCU/SDCS TRAIN B IN MAINTENANCE OR OUT OF SERVICE

G31-OR_-PG-
RWAD 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN A TO FW B PLUGS 

G31-OR_-PG-
RWASB 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN A FROM VESSEL BOTTOM 

PLUGS 

G31-OR_-PG-
RWASM 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN A FROM MID VESSEL 

PLUGS 

G31-OR_-PG-
RWBD 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN B TO FW A PLUGS 

G31-OR_-PG-
RWBSB 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN B FROM VESSEL BOTTOM 

PLUGS 

G31-OR_-PG-
RWBSM 1.44E-05 FLOW ELEMENT RWCU/SDC TRAIN B FROM VESSEL MIDDLE 

PLUGS 

G31-TRN-RE-
TRAINA 3.00E-02 RESTORATION ERRORS RWCU/SDC TRAIN A 

G31-TRN-RE-
TRAINB 3.00E-02 RESTORATION ERRORS RWCU/SDC TRAIN B 

G31-UV_-CC-
F011A 1.00E-04 CHECK VALVE F011A ON RWCU PUMP 1A DISCHARGE FAILS 

TO OPEN 

G31-UV_-CC-
F011B 1.00E-04 CHECK VALVE F011B ON RWCU PUMP 1B DISCHARGE FAILS 

TO OPEN 

G31-UV_-CC-
F017A 1.00E-04 CHECK VALVE F017A FAILS TO OPEN 

G31-UV_-CC-
F017B 1.00E-04 CHECK VALVE F017B FAILS TO OPEN 

G31-UV_-CC-
F023A 1.00E-04 CHECK VALVE F023A RWCU/SDC INJECTION TO FWB FAILS 

TO OPEN 

G31-UV_-CC-
F023B 1.00E-04 CHECK VALVE F023B RWCU/SDC INJECTION TO FWA FAILS 

TO OPEN 

G31-UV_-CC-
F024A 1.00E-04 CHECK VALVE F024A RWCU/SDC INJECTION TO FWB FAILS 

TO OPEN 

G31-UV_-CC-
F024B 1.00E-04 CHECK VALVE F024B RWCU/SDC INJECTION TO FWA FAILS 

TO OPEN 

G31-UV_-OC-
F017A 4.80E-06 CHECK VALVE F017A DEMIN INLET FAILS TO REMAIN OPEN 

G31-UV_-OC-
F017B 4.80E-06 CHECK VALVE F017B DEMIN INLET FAILS TO REMAIN OPEN 
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Table 4.8-7  

RWCU/SDCS - Basic Events 

Name Probability Description 

G31-UV_-OC-
F023A 4.80E-06 CHECK VALVE F023A RWCU/SDC INJECTION TO FWB FAILS 

TO REMAIN OPEN 

G31-UV_-OC-
F023B 4.80E-06 CHECK VALVE F023B RWCU/SDC INJECTION TO FWB FAILS 

TO REMAIN OPEN 

G31-UV_-OC-
F024A 4.80E-06 CHECK VALVE F024A RWCU/SDC INJECTION TO FWB FAILS 

TO REMAIN OPEN 

G31-UV_-OC-
F024B 4.80E-06 CHECK VALVE F024B RWCU/SDC INJECTION TO FWB FAILS 

TO REMAIN OPEN 

G31-XHE-FO-SDC 3.00E-02 OPERATOR FAILS TO ACTUATE SDC MODE 

G31-XHE-FO-
SDCATWS 3.00E-02 OPERATOR FAILS TO ACTUATE SDC MODE ATWS 

G31-XHE-FO-
SDCMSL 3.00E-02 OPERATOR FAILS TO ACTUATE SDC MODE MSL LOCA 

OUTSIDE CONTAINMENT 

P21-ACV-CC-
F036A 2.00E-03 ACV P21-F036A FROM RCCWS TO RWCU/SDC HX-A FAILS TO 

OPEN 

P21-ACV-CC-
F036B 2.00E-03 ACV P21-F036B FROM RCCWS FROM RWCU/SDC HX-B FAILS 

TO OPEN 

P21-ACV-CO-
F040A 7.20E-07 AIR OPERATED VALVE P21-F040A SPURIOUSLY TRANSFER 

TO ENERGIZED POSITION 

P21-ACV-CO-
F040B 7.20E-07 AIR OPERATED VALVE P21-F040B SPURIOUSLY TRANSFERS 

TO ENERGIZED POSITION 

P21-ACV-OC-
F036A 2.40E-05 AIR OPERATED VALVE P21-F036A FAILS TO REMAIN OPEN 

P21-ACV-OC-
F036B 2.40E-05 AIR OPERATED VALVE P21-F036B FAILS TO REMAIN OPEN 

P21-MOV-CC-
F034A 4.00E-03 MOV P21-F034A FROM RCCWS TO RWCU/SDC HX-A FAILS TO 

OPEN 

P21-MOV-CC-
F034B 4.00E-03 MOV P21-F034B FROM RCCWS TO RWCU/SDC HX-B FAILS TO 

OPEN 

P21-MOV-OC-
F034A 3.36E-06 MOTOR OPERATED VALVE P21-F034A FAILS TO REMAIN 

OPEN 

P21-MOV-OC-
F034B 3.36E-06 MOTOR OPERATED VALVE P21-F034B FAILS TO REMAIN 

OPEN 

XHOSLOPP 1.00E-03 HOUSE EVENT: INITIATING EVENT IS LOSP (VALUE =1) 
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Table 4.8-8  

RWCU/SDCS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

WR-TOPSDC LOSS OF RWCU/SDC 

Probability % of 
Top Event Probability Description 

%T-GEN 6.5E-01 GENERAL TRANSIENT 
1.95E-02 58.0 G31-XHE-

FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 
MSL LOCA OUSIDE CONTAINMENT NO SLCS 

%T-PCS 1.97E-01 TRANSIENT WITH PCS UNAVAILABLE 
5.91E-03 17.6 G31-XHE-

FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 
MSL LOCA OUSIDE CONTAINMENT NO SLCS 

%T-FDW 1.08E-01 LOSS OF FEEDWATER 
3.24E-03 9.6 G31-XHE-

FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 
MSL LOCA OUSIDE CONTAINMENT NO SLCS 

%T-IORV 2.83E-02 IORV 
8.49E-04 2.5 G31-XHE-

FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 
MSL LOCA OUSIDE CONTAINMENT NO SLCS 

%T-LOPP-
GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

5.58E-04 1.7 
G31-XHE-
FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 

MSL LOCA OUSIDE CONTAINMENT NO SLCS 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 3.25E-04 1.0 

P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 3.25E-04 1.0 

P54-0001-_2 1.E-03 LOSS OF NITROGEN TO LOW PRESSURE USERS 
INSIDE P.C. 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
BRUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING 

TRAIN A STANDBY 3.25E-04 1.0 

P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
BRUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING 

TRAIN A STANDBY 3.25E-04 1.0 

P54-0001-_2 1.E-03 LOSS OF NITROGEN TO LOW PRESSURE USERS 
INSIDE P.C. 
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WR-TOPSDC LOSS OF RWCU/SDC 

Probability % of 
Top Event Probability Description 

%T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED 
POWER 

3.12E-04 0.9 
G31-XHE-
FO-SDC 3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE NO 

MSL LOCA OUSIDE CONTAINMENT NO SLCS 

3.E-02 86.6 
G31-XHE-
FO-
SDCATWS 

3.E-02 OPERATOR FAILS TO ACTUATE SDC MODE ATWS

1.E-03 2.9 P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR 

1.E-03 2.9 P54-0001-_2 1.E-03 LOSS OF NITROGEN TO LOW PRESSURE USERS 
INSIDE P.C. 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 7.22E-05 0.2 

G31-MP_-
FS_1_2 2.22E-04 CCF of two components: G31-MP_-FS-C001A & G31-

MP_-FS-C001B 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
BRUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING 

TRAIN A STANDBY 7.22E-05 0.2 

G31-MP_-
FS_1_2 2.22E-04 CCF of two components: G31-MP_-FS-C001A & G31-

MP_-FS-C001B 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 6.84E-05 0.2 
G31-MOV-
CC-
PUMPIN_1_2 

2.11E-04 CCF of two components: G31-MOV-CC-F013A & 
G31-MOV-CC-F013B 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-FLG-SF-
BRUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING 

TRAIN A STANDBY 6.84E-05 0.2 
G31-MOV-
CC-
PUMPIN_1_2 

2.11E-04 CCF of two components: G31-MOV-CC-F013A & 
G31-MOV-CC-F013B 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-ACV-
CC-
DEMIN_1_2 

1.93E-04 CCF of two components: G31-ACV-CC-F019A & G31-
ACV-CC-F019B 6.27E-05 0.2 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 

6.27E-05 0.2 %T-GEN 6.5E-01 GENERAL TRANSIENT 
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WR-TOPSDC LOSS OF RWCU/SDC 

Probability % of 
Top Event Probability Description 

G31-ACV-
CC-
DEMIN_1_2 

1.93E-04 CCF of two components: G31-ACV-CC-F019A & G31-
ACV-CC-F019B 

  

G31-FLG-SF-
BRUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING 

TRAIN A STANDBY 

%T-GEN 6.5E-01 GENERAL TRANSIENT 

G31-ACV-
CC-
BOTIN_ALL 

1.21E-04 CCF of all components in group 'G31-ACV-CC-
BOTIN' 3.94E-05 0.1 

G31-FLG-SF-
ARUN 5.E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING 

TRAIN B STANDBY 

Note: All sequences solved with flags set to 0.5 
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B21-F102B

F024A

F003A

F023A

F022A

RWAD
ORIFICE

F009A

B001A
B002A

F010A
F013A

C001A

C002A

F011A

F014A

F019A

F016A
F017A

DEMINA
F018A

F020A

F044A
F008A

REACTOR RWASM
ORIFICE

F002A

RWASB
ORIFICE

F007A

F004A
F021A

B21-F103B

P21-F034A

P21-F036A

TRAIN B
FROM FEEDWATER

AND RADWASTE
TO CONDENSER

 
Figure 4.8-1. Simplified Diagram of Reactor Water Cleanup/Shutdown Cooling System  

(1/2) Train A 
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B21-F102A

F024B

F003B

F023B

F022B

RWBD
ORIFICE

F009B

B001B
B002B

F010B
F013B

C001B

C002B

F011B

F014B

F019B

F016B
F017B

DEMINB
F018B

F020B

F044B
F008B

REACTOR RWBSM
ORIFICE

F002B

RWBSB
ORIFICE

F007B

F004B
F021B

B21-F103A

P21-F034B

P21-F036B

AND RADWASTE
TO CONDENSER

TRAIN A
FROM FEEDWATER

 
Figure 4.8-1   Simplified Diagram of Reactor Water Cleanup/Shutdown Cooling System  

(2/2) Train B 
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LOSS OF RWCU/SDC ATWS

WR-TOPSDC-A

OPERATOR FAILS TO
ACTUATE SDC MODE ATWS

G31-XHE-FO-SDCATWS
3.00E-02

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

5 3.40E-03

BOTH RWCU/SDC TRAINS
FAIL TO RESTART
FOLLOWING ATWS

G31-0400-_1

BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS A

RUNNING B STANDBY

G31-0401-_1

BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS A

RUNNING B STANDBY
ATWS

G31-0402-_1

Sheet 2

SPLIT FRACTION
RWCU/SDC TRAIN A
RUNNING TRAIN B

STANDBY

G31-FLG-SF-ARUN

2 5.00E-01

BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS B

RUNNING A STANDBY

G31-0401-_2

BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS B

RUNNING A STANDBY
ATWS

G31-0402-_2

Sheet 28

SPLIT FRACTION
RWCU/SDC TRAIN B
RUNNING TRAIN A

STANDBY

G31-FLG-SF-BRUN

2 5.00E-01

LOSS OF INSTRUMENT
AIR

P52-0001-_1

5 1.00E-03

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

5 1.00E-03

 
Figure 4.8-2. Reactor Water Cleanup/Shutdown Cooling System Fault Tree 
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BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS A

RUNNING B STANDBY
ATWS

G31-0402-_1
Sheet 1

TRAIN A FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0403-_1

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

TRAIN A FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0404-_1

TRAIN A FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0405-_1

Sheet 3

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE B

NO%LL-S-FDWB

Sheet 18

TRAIN B FAILS SDC
MODE (STANDBY BEFORE

ATWS)

G31-0423-_2

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

RESTORATION ERRORS
RWCU/SDC TRAIN B

G31-TRN-RE-TRAINB

2 3.00E-02

NO LOCA IN RWCU-B OR
FW-A PIPES ATWS

G31-0424-_2

Sheet 19

  
Figure 4.8-2.  Sheet 2  Reactor Water Cleanup/Shutdown Cooling System 
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TRAIN A FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0405-_1
Sheet 2

FAILURES IN PUMP
C001A FAILS TO START

G31-0105-_2
Sheet 41
Sheet 83
Sheet 65

MOTOR-DRIVEN PUMP
C001A FAILS TO START

-- including common
cause

G31-MP_-FS-G1

MOTOR-DRIVEN PUMP
C001A FAILS TO START

G31-MP_-FS-C001A
2.00E-03

CCF of two
components:

G31-MP_-FS-C001A &
G31-MP_-FS-C001B

G31-MP_-FS_1_2

2 2.22E-04

CHECK VALVE F011A ON
RWCU PUMP 1A

DISCHARGE FAILS TO
OPEN -- including

common ca
G31-UV_-CC-PUMPOUT-G1

CHECK VALVE F011A ON
RWCU PUMP 1A

DISCHARGE FAILS TO
OPEN

G31-UV_-CC-F011A
1.00E-04

CCF of two
components:

G31-UV_-CC-F011A &
G31-UV_-CC-F011B

G31-UV_-CC-PUMPOUT_1_2

2 5.97E-06

MOTOR OPERATED VALVE
F013A SUPPLY TO RWCU

PUMP C001A FAILS TO
OPEN

G31-0105-_2A

Sheet 4

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL
AFTER ATWS (FTO

FAILURES)

G31-0406-_1

N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-0010-_1
Sheet 47

N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO
RWCU FAILS TO OPEN --

including commo

G31-ACV-CC-MIDIN-G1

Sheet 5

AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-0011-_1
Sheet 47

AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDIN-G3

Sheet 6

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-0012-_1
Sheet 47

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN --
including commo

G31-ACV-CC-BOTIN-G1

Sheet 7

AIR OPERATED VALVE
FOO8A SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-0013-_1
Sheet 47

AIR OPERATED VALVE
FOO8A SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN --

includ
G31-ACV-CC-BOTIN-G3

Sheet 8

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A
RUNNING BEFORE ATWS

G31-0407-_1

Sheet 9

  
Figure 4.8-2.  Sheet 3  Reactor Water Cleanup/Shutdown Cooling System 
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MOTOR OPERATED VALVE
F013A SUPPLY TO RWCU

PUMP C001A FAILS TO
OPEN

G31-0105-_2A
Sheet 3

MOTOR OPERATED VALVE
F013A SUPPLY TO RWCU

PUMP C001A FAILS TO
OPEN -- including

G31-MOV-CC-PUMPIN-G1

MOTOR OPERATED VALVE
F013A SUPPLY TO RWCU

PUMP C001A FAILS TO
OPEN

G31-MOV-CC-F013A
4.00E-03

CCF of two
components:

G31-MOV-CC-F013A &
G31-MOV-CC-F013B

G31-MOV-CC-PUMPIN_1_2

2 2.11E-04

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

  
Figure 4.8-2.  Sheet 4  Reactor Water Cleanup/Shutdown Cooling System 
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N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO
RWCU FAILS TO OPEN --

including commo

G31-ACV-CC-MIDIN-G1
Sheet 3

N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-ACV-CC-F002A
2.00E-03

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B

G31-ACV-CC-MIDIN_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-MIDIN'

G31-ACV-CC-MIDIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 5  Reactor Water Cleanup/Shutdown Cooling System 
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AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDIN-G3

Sheet 3

AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-ACV-CC-F003A
2.00E-03

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-MIDIN'

G31-ACV-CC-MIDIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 6  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-33 

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN --
including commo

G31-ACV-CC-BOTIN-G1
Sheet 3

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-ACV-CC-F007A
2.00E-03

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B

G31-ACV-CC-BOTIN_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-BOTIN'

G31-ACV-CC-BOTIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 7  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-34 

AIR OPERATED VALVE
FOO8A SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN --

includ
G31-ACV-CC-BOTIN-G3

Sheet 3

AIR OPERATED VALVE
FOO8A SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-ACV-CC-F008A
2.00E-03

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-BOTIN'

G31-ACV-CC-BOTIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 8  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-35 

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A
RUNNING BEFORE ATWS

G31-0407-_1
Sheet 3

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN A RUNNING

G31-0302-_1

Sheet 10

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A
PUMPS FAIL TRAIN A

RUNNING ATWS

G31-0408-_1

Sheet 11

RWCU/SDC PUMP C001A
FAILS C001A RUNNING

G31-0302-_2

Sheet 16

LOSS OF INSTRUMENT
AIR

P52-0001-_1

5 1.00E-03

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

5 1.00E-03

HEAT EXCHANGER 2A FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002A

2 2.40E-05

RCCWS FAIL TO COOL
RWCU HX-A

G31-1001-_1

Sheet 17

RWCU/SDC TRAIN A ROOM
COOLING FAILURE

U40-SYS-FC-HVACRWCU-A

2 1.00E-03

AIR OPERATED CHECK
VALVE F102B IN FW

LINE B  FAILS TO
REMAIN OPEN

B21-ACV-OC-F102B

2 2.40E-05

CHECK VALVE F103B IN
FW LINE B FAILS TO

REMAIN OPEN

B21-UV_-OC-F103B

2 4.80E-06

  
Figure 4.8-2.  Sheet 9  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-36 

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN A RUNNING

G31-0302-_1
Sheet 42
Sheet 9

MOV F044A SUCT FROM
VESSEL BOTTOM TO RWCU

CLOSES SPURIOUSLY

G31-MOV-OC-F044A
3.36E-06

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU CLOSES

G31-ACV-OC-F007A
2.40E-05

AIR OPERATED VALVE
F008A SUCT FROM

VESSEL BOTTOM TO RWCU
CLOSES SPURIOUSLY

G31-ACV-OC-F008A
2.40E-05

N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO

RWCU CLOSES

G31-ACV-OC-F002A
2.40E-05

AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU CLOSES

G31-ACV-OC-F003A
2.40E-05

AIR OPERATED VALVE
F004A FROM VESSEL

MIDDLE TO RWCU CLOSES

G31-ACV-OC-F004A
2.40E-05

FLOW ELEMENT RWCU/SDC
TRAIN A FROM VESSEL

BOTTOM PLUGS

G31-OR_-PG-RWASB
1.44E-05

FLOW ELEMENT RWCU/SDC
TRAIN A FROM MID

VESSEL  PLUGS

G31-OR_-PG-RWASM
1.44E-05

  
Figure 4.8-2.  Sheet 10  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-37 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A
PUMPS FAIL TRAIN A

RUNNING ATWS

G31-0408-_1
Sheet 9

DEMINERALIZER AND
DEMIN BYPASS VALVE

FAIL TRAIN A WITH
TRAIN A RUNNING

G31-0409-_1

DEMINERALIZER BYPASS
VALVE F019A FAILS

G31-0302-_9

Sheet 43

DEMINERALIZER VALVES
FAIL TO CLOSE TRAIN A

G31-0410-_1

MOV F016A DEMIN INLET
ISOLATION VALVE 
FAILS TO CLOSE --
including common

cause
G31-MOV-OO-G1

Sheet 12

MOV F018A DEMIN
OUTLET ISOLATION

VALVE  FAILS TO CLOSE
-- including common

cause
G31-MOV-OO-G3

Sheet 13

RWCU/SDC REGEN HX
VALVES FAIL TRAIN A

WITH TRAIN A RUNNING

G31-0302-_11

Sheet 14

RWCU/SDC INJECTION
VALVES FAIL TRAIN A
TRAIN WITH TRAIN A

RUNNING

G31-0302-_14

Sheet 15

FLOW ELEMENT RWCU/SDC
TRAIN A TO FW B PLUGS

G31-OR_-PG-RWAD

2 1.44E-05

  
Figure 4.8-2.  Sheet 11  Reactor Water Cleanup/Shutdown Cooling System 



NEDO-33201 Rev 3 

4.8-38 

MOV F016A DEMIN INLET
ISOLATION VALVE 
FAILS TO CLOSE --
including common

cause
G31-MOV-OO-G1

Sheet 11

MOV F016A DEMIN INLET
ISOLATION VALVE 
FAILS TO CLOSE

G31-MOV-OO-F016A
4.00E-03

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B

G31-MOV-OO_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018A

G31-MOV-OO_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018B

G31-MOV-OO_1_4

2 6.87E-06

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018A
G31-MOV-OO_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018B
G31-MOV-OO_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_1_3_4

3 1.36E-05

CCF of all components
in group 'G31-MOV-OO'

G31-MOV-OO_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 12  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-39 

MOV F018A DEMIN
OUTLET ISOLATION

VALVE  FAILS TO CLOSE
-- including common

cause
G31-MOV-OO-G3

Sheet 11

MOV F018A DEMIN
OUTLET ISOLATION

VALVE  FAILS TO CLOSE

G31-MOV-OO-F018A
4.00E-03

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018A

G31-MOV-OO_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018A

G31-MOV-OO_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F018A &
G31-MOV-OO-F018B

G31-MOV-OO_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018A
G31-MOV-OO_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_2_3_4

3 1.36E-05

CCF of all components
in group 'G31-MOV-OO'

G31-MOV-OO_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 13  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-40 

RWCU/SDC REGEN HX
VALVES FAIL TRAIN A

WITH TRAIN A RUNNING

G31-0302-_11
Sheet 43
Sheet 11

REGEN HX BYPASS VALVE
FAILS TRAIN A

G31-0302-_12
Sheet 48

REGEN HX BYPASS VALVE
F021A FAILS TO OPEN

G31-0302-_17

Sheet 45

REGEN HX BYPASS VALVE
F021A FAILS TO REMAIN

OPEN

G31-MOV-OC-F021A
3.36E-06

REGEN HX ISOLATION
VALVE FAILS TRAIN A

WITH TRAIN A RUNNING

G31-MOV-OC-F020A
3.36E-06

  
Figure 4.8-2.  Sheet 14  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-41 

RWCU/SDC INJECTION
VALVES FAIL TRAIN A
TRAIN WITH TRAIN A

RUNNING

G31-0302-_14
Sheet 43
Sheet 11

MOV F022A RWCU/SDC
INJECTION TO FWB

FAILS TO REMAIN OPEN

G31-MOV-OC-F022A
3.36E-06

CHECK VALVE F023A
RWCU/SDC INJECTION TO

FWB FAILS TO REMAIN
OPEN

G31-UV_-OC-F023A
4.80E-06

CHECK VALVE F024A
RWCU/SDC INJECTION TO

FWB FAILS TO REMAIN
OPEN

G31-UV_-OC-F024A
4.80E-06

  
Figure 4.8-2.  Sheet 15  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-42 

RWCU/SDC PUMP C001A
FAILS C001A RUNNING

G31-0302-_2
Sheet 42
Sheet 9

MOTOR-DRIVEN PUMP A
FAILS TO RUN --
including common

cause

G31-MP_-FR-G1

MOTOR-DRIVEN PUMP A
FAILS TO RUN

G31-MP_-FR-C001A
6.00E-04

CCF of two
components:

G31-MP_-FR-C001A &
G31-MP_-FR-C001B

G31-MP_-FR_1_2

2 3.16E-05

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3
1.00E-03

MOTOR OPERATED VALVE
F013A SUPPLY TO RWCU

PUMP C001A FAILS TO
REMAIN OPEN

G31-MOV-OC-F013A
3.36E-06

NO RCCW FLOW TO TRAIN
A COMPONENTS

P21-0001-_1A

2 1.00E-03

  
Figure 4.8-2.  Sheet 16  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-43 

RCCWS FAIL TO COOL
RWCU HX-A

G31-1001-_1
Sheet 42
Sheet 9

MOTOR OPERATED VALVE
P21-F034A  FAILS TO

REMAIN OPEN

P21-MOV-OC-F034A
3.36E-06

AIR OPERATED VALVE
P21-F036A  FAILS TO

REMAIN OPEN

P21-ACV-OC-F036A
2.40E-05

AIR OPERATED VALVE
P21-F040A  SPURIOUSLY

TRANSFER TO ENERGIZED
POSITION

P21-ACV-CO-F040A
7.20E-07

NO RCCW FLOW TO TRAIN
A COMPONENTS

P21-0001-_1A

2 1.00E-03

  
Figure 4.8-2.  Sheet 17  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-44 

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE B

NO%LL-S-FDWB
Sheet 83
Sheet 2
Sheet 41

... see x-ref

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC

3 1.53E-05

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

5 3.40E-03

ISLOCA

%ISLOCA

3 6.42E-08

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS

3 1.00E-02

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

MEDIUM LIQUID LOCA
INITIATING EVENTS

MEDIUMLOCA

Sheet 61

REACTOR VESSEL
RUPTURE

%RVR

3 1.00E-10

SMALL LOCA INITIATING
EVENTS

SMALLLOCA

Sheet 62

LARGE STEAM LOCA
INITIATING EVENTS

LARGESTMLOCA

Sheet 60

GENERAL TRANSIENT
INITIATING EVENTS

GENTRANSIENT

Sheet 63

  
Figure 4.8-2.  Sheet 18  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-45 

NO LOCA IN RWCU-B OR
FW-A PIPES ATWS

G31-0424-_2
Sheet 2

STANDBY TRAIN B FAILS
TO START OR RUN IN

SDC MODE ATWS

G31-0425-_2

RWCU/SDCS TRAIN B IN
MAINTENANCE OR OUT OF

SERVICE

G31-NST-TM-B

2 9.00E-03

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B2A

Sheet 20

FAILURE IN PUMP C001B
FAILS TO START

G31-1105-_2

Sheet 21

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN A RUNNING (FTO
FAILURES)

G31-1303-_1A

Sheet 22

DISCHARGE VALVES FROM
RWCU/SDC TRAIN B
PUMPS FAIL TRAIN A

RUNNING ATWS

G31-0426-_2

Sheet 23

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE A

NO%LL-S-FDWA

Sheet 27

  
Figure 4.8-2.  Sheet 19  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-46 

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B2A
Sheet 81
Sheet 19
Sheet 66

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN B RUNNING

G21-1302-_1

Sheet 32

DISCHARGE VALVES FROM
FWCU/SDC TRAIN B
PUMPS FAIL TRAIN B

RUNNING

G31-1302-_7

Sheet 82

RWCU/SDC PUMP C001B
FAILS C001B RUNNING

G31-1302-_2

Sheet 39

LOSS OF INSTRUMENT
AIR

P52-0001-_1

5 1.00E-03

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

5 1.00E-03

HEAT EXCHANGER B FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002B

2 2.40E-05

RCCWS FAILS TO COOL
RWCU HX-B

G31-1101-_1

Sheet 40

RWCU/SDC TRAIN B ROOM
COOLING FAILURE

U40-SYS-FC-HVACRWCU-B

2 1.00E-03

AIR OPERATED CHECK
VALVE F102A IN

FEEDWATER LINE A
FAILS TO REMAIN OPEN

B21-ACV-OC-F102A

2 2.40E-05

CHECK VALVE F103A IN
FEEDWATER LINE A

FAILS TO REMAIN OPEN

B21-UV_-OC-F103A

2 4.80E-06

  
Figure 4.8-2.  Sheet 20  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-47 

FAILURE IN PUMP C001B
FAILS TO START

G31-1105-_2
Sheet 29
Sheet 19
Sheet 81

... see x-ref

MOTOR-DRIVEN PUMP B
FAILS TO START --
including common

cause

G31-MP_-FS-G2

MOTOR-DRIVEN PUMP B
FAILS TO START

G31-MP_-FS-C001B
2.00E-03

CCF of two
components:

G31-MP_-FS-C001A &
G31-MP_-FS-C001B

G31-MP_-FS_1_2

2 2.22E-04

CHECK VALVE F011B ON
RWCU PUMP 1B

DISCHARGE FAILS TO
OPEN -- including

common ca
G31-UV_-CC-PUMPOUT-G2

CHECK VALVE F011B ON
RWCU PUMP 1B

DISCHARGE FAILS TO
OPEN

G31-UV_-CC-F011B
1.00E-04

CCF of two
components:

G31-UV_-CC-F011A &
G31-UV_-CC-F011B

G31-UV_-CC-PUMPOUT_1_2

2 5.97E-06

MOTOR OPERATED VALVE
F013B SUPPLY TO RWCU

PUMP C001B FAILS TO
OPEN

G31-1105-_3A

MOTOR OPERATED VALVE
F013B SUPPLY TO RWCU

PUMP C001B FAILS TO
OPEN -- including

G31-MOV-CC-PUMPIN-G2

Sheet 30

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

  
Figure 4.8-2.  Sheet 21  Reactor Water Cleanup/Shutdown Cooling System 



NEDO-33201 Rev 3 

4.8-48 

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN A RUNNING (FTO
FAILURES)

G31-1303-_1A
Sheet 66
Sheet 19

MOV F044B SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN

G31-1303-_2

MOV F044B SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN --
including common caus

G31-MOV-CC-RXOUT-G2

MOV F044B SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN

G31-MOV-CC-F044B
4.00E-03

CCF of two
components:

G31-MOV-CC-F044A &
G31-MOV-CC-F044B

G31-MOV-CC-RXOUT_1_2

2 2.11E-04

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-0010-_2
Sheet 29

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO
RWCU FAILS TO OPEN --

including commo

G31-ACV-CC-MIDIN-G2

Sheet 67

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-0011-_2
Sheet 29

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDIN-G4

Sheet 68

AIR OPERATED VALVE
F004B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDGLOBE-G2

AIR OPERATED VALVE
F004B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-ACV-CC-F004B
2.00E-03

CCF of two
components:

G31-ACV-CC-F004A &
G31-ACV-CC-F004B

G31-ACV-CC-MIDGLOBE_1_2

2 1.93E-04

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-0012-_2
Sheet 29

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN --
including commo

G31-ACV-CC-BOTIN-G2

Sheet 69

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-0013-_2
Sheet 29

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN --

includ
G31-ACV-CC-BOTIN-G4

Sheet 70

  
Figure 4.8-2.  Sheet 22  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-49 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN B
PUMPS FAIL TRAIN A

RUNNING ATWS

G31-0426-_2
Sheet 19

DEMINERALIZER AND
DEMIN B BYPASS VALVE

FAIL TRAIN B WITH
TRAIN A RUNNING ATWS

G31-0427-_2

DEMINERALIZER BYPASS
VALVE F019B FAILS

G31-1302-_9

Sheet 33

DEMINERALIZER VALVES
FAIL TO REMAIN CLOSED

G31-0428-_2

MOV-F016B DEMIN INLET
ISOLATION VALVE FAILS

TO REMAIN CLOSED

G31-MOV-CO-F016B
1.20E-05

MOV-F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO REMAIN
CLOSED

G31-MOV-CO-F018B
1.20E-05

RWCU/SDC REGEN HX
VALVES FAIL TRAIN B

WITH TRAIN A RUNNING

G31-1303-_15

Sheet 24

RWCU/SDC INJECTION
VALVES TRAIN B FAIL

WITH TRAIN A RUNNING

G31-1303-_8

Sheet 25

RCCWS VALVES TO
RWCU/SDC HX-B FAIL TO

OPEN

G31-1303-_11

Sheet 26

  
Figure 4.8-2.  Sheet 23  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-50 

RWCU/SDC REGEN HX
VALVES FAIL TRAIN B

WITH TRAIN A RUNNING

G31-1303-_15
Sheet 71
Sheet 23

REGEN HX BYPASS VALVE
FAILS TRAIN B

G31-1302-_12

Sheet 33

MOV-F020B REGEN HX
ISOLATION VALVE FAILS

TO OPEN

G31-1303-_7

MOV-F020B REGEN HX
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-RHX-G2

Sheet 77

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

  
Figure 4.8-2.  Sheet 24  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-51 

RWCU/SDC INJECTION
VALVES TRAIN B FAIL

WITH TRAIN A RUNNING

G31-1303-_8
Sheet 71
Sheet 23

MOV F022B RWCU/SDC
INJECTION TO FWA

FAILS TO OPEN

G31-1303-_9

MOV F022B RWCU/SDC
INJECTION TO FWA
FAILS TO OPEN --
including common

cause
G31-MOV-CC-FWIN-G2

MOV F022B RWCU/SDC
INJECTION TO FWA

FAILS TO OPEN

G31-MOV-CC-F022B
4.00E-03

CCF of two
components:

G31-MOV-CC-F022A &
G31-MOV-CC-F022B

G31-MOV-CC-FWIN_1_2

2 2.11E-04

LOSS OF 480 VAC FROM
BUS B3-04B

R12-B3-04B

3 1.00E-03

CHECK VALVE F023B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G2

Sheet 78

CHECK VALVE F024B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G4

Sheet 79

  
Figure 4.8-2.  Sheet 25  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-52 

RCCWS VALVES TO
RWCU/SDC HX-B FAIL TO

OPEN

G31-1303-_11
Sheet 71
Sheet 23

MOV P21-F034B FROM
RCCWS TO RWCU/SDC
HX-B FAILS TO OPEN

G31-1303-_12

MOV P21-F034B FROM
RCCWS TO RWCU/SDC
HX-B FAILS TO OPEN --
including common caus

P21-MOV-CC-G2

MOV P21-F034B FROM
RCCWS TO RWCU/SDC
HX-B FAILS TO OPEN

P21-MOV-CC-F034B
4.00E-03

CCF of two
components:

P21-MOV-CC-F034A &
P21-MOV-CC-F034B

P21-MOV-CC_1_2

2 2.06E-04

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

MOV P21-F036B FROM
RCCWS TO RWCU/SDC
HX-B FAILS TO OPEN

G31-1303-_16

ACV P21-F036B FROM
RCCWS FROM RWCU/SDC

HX-B FAILS TO OPEN --
including common ca

P21-ACV-CC-G2

ACV P21-F036B FROM
RCCWS FROM RWCU/SDC

HX-B FAILS TO OPEN

P21-ACV-CC-F036B
2.00E-03

CCF of two
components:

P21-ACV-CC-F036A &
P21-ACV-CC-F036B

P21-ACV-CC_1_2

2 1.93E-04

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

  
Figure 4.8-2.  Sheet 26  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-53 

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE A

NO%LL-S-FDWA
Sheet 66
Sheet 28
Sheet 80

... see x-ref

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC

3 1.53E-05

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

5 3.40E-03

ISLOCA

%ISLOCA

3 6.42E-08

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS

3 1.00E-02

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

MEDIUM LIQUID LOCA
INITIATING EVENTS

MEDIUMLOCA

Sheet 61

REACTOR VESSEL
RUPTURE

%RVR

3 1.00E-10

SMALL LOCA INITIATING
EVENTS

SMALLLOCA

Sheet 62

LARGE STEAM LOCA
INITIATING EVENTS

LARGESTMLOCA

Sheet 60

GENERAL TRANSIENT
INITIATING EVENTS

GENTRANSIENT

Sheet 63

  
Figure 4.8-2.  Sheet 27  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-54 

BOTH RWCU/SDC TRAINS
FAIL FOLLOWING ATWS B

RUNNING A STANDBY
ATWS

G31-0402-_2
Sheet 1

TRAIN B FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0403-_2

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

TRAIN B FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0404-_2

TRAIN B FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0405-_2

Sheet 29

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE A

NO%LL-S-FDWA

Sheet 27

TRAIN A FAILS SDC
MODE (STANDBY BEFORE

ATWS)

G31-0423-_1

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

RESTORATION ERRORS
RWCU/SDC TRAIN A

G31-TRN-RE-TRAINA

2 3.00E-02

NO LOCA IN RWCU-A OR
FW-B PIPES ATWS

G31-0424-_1

Sheet 41

  
Figure 4.8-2.  Sheet 28  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-55 

TRAIN B FAILS SDC
MODE (RUNNING BEFORE

ATWS)

G31-0405-_2
Sheet 28

FAILURE IN PUMP C001B
FAILS TO START

G31-1105-_2

Sheet 21

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL
AFTER ATWS (FTO

FAILURES)

G31-0406-_2

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-0010-_2

Sheet 22

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-0011-_2

Sheet 22

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-0012-_2

Sheet 22

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-0013-_2

Sheet 22

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B
RUNNING BEFORE ATWS

G31-0407-_2

Sheet 31

  
Figure 4.8-2.  Sheet 29  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-56 

MOTOR OPERATED VALVE
F013B SUPPLY TO RWCU

PUMP C001B FAILS TO
OPEN -- including

G31-MOV-CC-PUMPIN-G2
Sheet 21

MOTOR OPERATED VALVE
F013B SUPPLY TO RWCU

PUMP C001B FAILS TO
OPEN

G31-MOV-CC-F013B
4.00E-03

CCF of two
components:

G31-MOV-CC-F013A &
G31-MOV-CC-F013B

G31-MOV-CC-PUMPIN_1_2

2 2.11E-04

  
Figure 4.8-2.  Sheet 30  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-57 

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B
RUNNING BEFORE ATWS

G31-0407-_2
Sheet 29

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN B RUNNING

G21-1302-_1

Sheet 32

DISCHARGE VALVES FROM
FWCU/SDC TRAIN B
PUMPS FAIL TRAIN B

RUNNING ATWS

G31-0408-_2

Sheet 33

RWCU/SDC PUMP C001B
FAILS C001B RUNNING

G31-1302-_2

Sheet 39

LOSS OF INSTRUMENT
AIR

P52-0001-_1

5 1.00E-03

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

5 1.00E-03

HEAT EXCHANGER B FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002B

2 2.40E-05

RCCWS FAILS TO COOL
RWCU HX-B

G31-1101-_1

Sheet 40

RWCU/SDC TRAIN B ROOM
COOLING FAILURE

U40-SYS-FC-HVACRWCU-B

2 1.00E-03

AIR OPERATED CHECK
VALVE F102A IN

FEEDWATER LINE A
FAILS TO REMAIN OPEN

B21-ACV-OC-F102A

2 2.40E-05

CHECK VALVE F103A IN
FEEDWATER LINE A

FAILS TO REMAIN OPEN

B21-UV_-OC-F103A

2 4.80E-06

  
Figure 4.8-2.  Sheet 31  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-58 

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN B RUNNING

G21-1302-_1
Sheet 31
Sheet 20

MOV F044B SUCT FROM
VESSEL BOTTOM TO RWCU

CLOSES SPURIOUSLY

G31-MOV-OC-F044B
3.36E-06

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU CLOSES

G31-ACV-OC-F007B
2.40E-05

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
CLOSES

G31-ACV-OC-F008B
2.40E-05

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO

RWCU CLOSES

G31-ACV-OC-F002B
2.40E-05

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU CLOSES

G31-ACV-OC-F003B
2.40E-05

AIR OPERATED VALVE
F004B FROM VESSEL

MIDDLE TO RWCU CLOSES

G31-ACV-OC-F004B
2.40E-05

FLOW ELEMENT RWCU/SDC
TRAIN B FROM VESSEL

BOTTOM PLUGS

G31-OR_-PG-RWBSB
1.44E-05

FLOW ELEMENT RWCU/SDC
TRAIN B FROM VESSEL

MIDDLE PLUGS

G31-OR_-PG-RWBSM
1.44E-05

  
Figure 4.8-2.  Sheet 32  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-59 

DISCHARGE VALVES FROM
FWCU/SDC TRAIN B
PUMPS FAIL TRAIN B

RUNNING ATWS

G31-0408-_2
Sheet 31

DEMINERALIZER AND
DEMIN BYPASS VALVE

FAIL TRAIN B WITH
TRAIN B RUNNING

G31-0409-_2

DEMINERALIZER BYPASS
VALVE F019B FAILS

G31-1302-_9
Sheet 23
Sheet 71
Sheet 82

DEMINERALIZER BYPASS
VALVE F019B FAILS TO

OPEN -- including
common cause

G31-ACV-CC-DEMIN-G2

Sheet 34

DEMINERALIZER BYPASS
VALVE F019B CLOSES

G31-ACV-OC-F019B
2.40E-05

DEMINERALIZER VALVES
FAIL TO TRAIN B AFTER

ATWS

G31-0410-_2

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO CLOSE -- including
common cause

G31-MOV-OO-G2

Sheet 35

MOVF018B DEMIN OUTLET
ISOLATION VALVE FAILS

TO REMAIN OPEN --
including common c

G31-MOV-OO-G4

Sheet 36

RWCU/SDC REGEN HX
VALVES FAIL TRAIN B

WITH TRAIN B RUNNING

G31-1302-_11
Sheet 82

REGEN HX BYPASS VALVE
FAILS TRAIN B

G31-1302-_12
Sheet 24

REGEN HX BYPASS VALVE
F021B FAILS TO OPEN

G31-1302-_17

REGEN HX BYPASS VALVE
F021B FAILS TO OPEN

-- including common
cause

G31-MOV-CC-RHX-G4

Sheet 37

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

6 1.00E-03

REGEN HX BYPASS VALVE
F021B FAILS TO REMAIN

OPEN

G31-MOV-OC-F021B
3.36E-06

REGEN HX ISOLATION
VALVE FAILS TRAIN B

WITH TRAIN B RUNNING

G31-MOV-OC-F020B
3.36E-06

RWCU/SDC INJECTION
VALVES FAIL TRAIN B
TRAIN WITH TRAIN B

RUNNING

G31-1302-_14

Sheet 38

FLOW ELEMENT RWCU/SDC
TRAIN B TO FW A PLUGS

G31-OR_-PG-RWBD

2 1.44E-05

  
Figure 4.8-2.  Sheet 33  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-60 

DEMINERALIZER BYPASS
VALVE F019B FAILS TO

OPEN -- including
common cause

G31-ACV-CC-DEMIN-G2
Sheet 33

DEMINERALIZER BYPASS
VALVE F019B FAILS TO

OPEN

G31-ACV-CC-F019B
2.00E-03

CCF of two
components:

G31-ACV-CC-F019A &
G31-ACV-CC-F019B

G31-ACV-CC-DEMIN_1_2

2 1.93E-04

  
Figure 4.8-2.  Sheet 34  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-61 

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO CLOSE -- including
common cause

G31-MOV-OO-G2
Sheet 33

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO CLOSE

G31-MOV-OO-F016B
4.00E-03

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B

G31-MOV-OO_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018A

G31-MOV-OO_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018B

G31-MOV-OO_2_4

2 6.87E-06

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018A
G31-MOV-OO_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018B
G31-MOV-OO_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_2_3_4

3 1.36E-05

CCF of all components
in group 'G31-MOV-OO'

G31-MOV-OO_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 35  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-62 

MOVF018B DEMIN OUTLET
ISOLATION VALVE FAILS

TO REMAIN OPEN --
including common c

G31-MOV-OO-G4
Sheet 33

MOVF018B DEMIN OUTLET
ISOLATION VALVE FAILS

TO REMAIN OPEN

G31-MOV-OO-F018B
4.00E-03

CCF of two
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018B

G31-MOV-OO_1_4

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018B

G31-MOV-OO_2_4

2 6.87E-06

CCF of two
components:

G31-MOV-OO-F018A &
G31-MOV-OO-F018B

G31-MOV-OO_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F016B &
G31-MOV-OO-F018B
G31-MOV-OO_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016A &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-OO-F016B &
G31-MOV-OO-F018A &
G31-MOV-OO-F018B
G31-MOV-OO_2_3_4

3 1.36E-05

CCF of all components
in group 'G31-MOV-OO'

G31-MOV-OO_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 36  Reactor Water Cleanup/Shutdown Cooling System 



NEDO-33201 Rev 3 

4.8-63 

REGEN HX BYPASS VALVE
F021B FAILS TO OPEN

-- including common
cause

G31-MOV-CC-RHX-G4
Sheet 33

REGEN HX BYPASS VALVE
F021B FAILS TO OPEN

G31-MOV-CC-F021B
4.00E-03

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_4

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_2_4

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-RHX'

G31-MOV-CC-RHX_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 37  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-64 

RWCU/SDC INJECTION
VALVES FAIL TRAIN B
TRAIN WITH TRAIN B

RUNNING

G31-1302-_14
Sheet 33
Sheet 82

MOV F022B RWCU/SDC
INJECTION TO FWA

FAILS TO REMAIN OPEN

G31-MOV-OC-F022B
3.36E-06

CHECK VALVE F023B
RWCU/SDC INJECTION TO

FWB FAILS TO REMAIN
OPEN

G31-UV_-OC-F023B
4.80E-06

CHECK VALVE F024B
RWCU/SDC INJECTION TO

FWB FAILS TO REMAIN
OPEN

G31-UV_-OC-F024B
4.80E-06

  
Figure 4.8-2.  Sheet 38  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-65 

RWCU/SDC PUMP C001B
FAILS C001B RUNNING

G31-1302-_2
Sheet 31
Sheet 20

MOTOR-DRIVEN PUMP B
FAILS TO RUN --
including common

cause

G31-MP_-FR-G2

MOTOR-DRIVEN PUMP B
FAILS TO RUN

G31-MP_-FR-C001B
6.00E-04

CCF of two
components:

G31-MP_-FR-C001A &
G31-MP_-FR-C001B

G31-MP_-FR_1_2

2 3.16E-05

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3
1.00E-03

MOTOR OPERATED VALVE
F013B SUPPLY TO RWCU

PUMP C001B FAILS
CLOSED

G31-MOV-OC-F013B
3.36E-06

NO RCCW FLOW TO TRAIN
B COMPONENTS

P21-0001-_1B

2 1.00E-03

  
Figure 4.8-2.  Sheet 39  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-66 

RCCWS FAILS TO COOL
RWCU HX-B

G31-1101-_1
Sheet 20
Sheet 31

MOTOR OPERATED VALVE
P21-F034B FAILS TO

REMAIN OPEN

P21-MOV-OC-F034B
3.36E-06

AIR OPERATED VALVE
P21-F036B FAILS TO

REMAIN OPEN

P21-ACV-OC-F036B
2.40E-05

AIR OPERATED VALVE
P21-F040B SPURIOUSLY

TRANSFERS TO
ENERGIZED POSITION

P21-ACV-CO-F040B
7.20E-07

NO RCCW FLOW TO TRAIN
B COMPONENTS

P21-0001-_1B

2 1.00E-03

  
Figure 4.8-2.  Sheet 40  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-67 

NO LOCA IN RWCU-A OR
FW-B PIPES ATWS

G31-0424-_1
Sheet 28

STANDBY TRAIN A FAILS
TO START OR RUN IN

SDC MODE ATWS

G31-0425-_1

RWCU/SDCS TRAIN A IN
MAINTENANCE OR OUT OF

SERVICE

G31-NST-TM-A

2 9.00E-03

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A

RUNNING

G31-0102-_A2

Sheet 42

FAILURES IN PUMP
C001A FAILS TO START

G31-0105-_2

Sheet 3

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN B RUNNING (FTO
FAILURES)

G31-0303-_1

Sheet 47

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A

PUMPS FAIL TO OPEN
ATWS

G31-0426-_1

Sheet 48

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE B

NO%LL-S-FDWB

Sheet 18

  
Figure 4.8-2.  Sheet 41  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-68 

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A

RUNNING

G31-0102-_A2
Sheet 41
Sheet 83
Sheet 64

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN A RUNNING

G31-0302-_1

Sheet 10

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A
PUMPS FAIL TRAIN A

RUNNING

G31-0302-_7

Sheet 43

RWCU/SDC PUMP C001A
FAILS C001A RUNNING

G31-0302-_2

Sheet 16

LOSS OF INSTRUMENT
AIR

P52-0001-_1

5 1.00E-03

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

5 1.00E-03

HEAT EXCHANGER 2A FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002A

2 2.40E-05

RCCWS FAIL TO COOL
RWCU HX-A

G31-1001-_1

Sheet 17

RWCU/SDC TRAIN A ROOM
COOLING FAILURE

U40-SYS-FC-HVACRWCU-A

2 1.00E-03

AIR OPERATED CHECK
VALVE F102B IN FW

LINE B  FAILS TO
REMAIN OPEN

B21-ACV-OC-F102B

2 2.40E-05

CHECK VALVE F103B IN
FW LINE B FAILS TO

REMAIN OPEN

B21-UV_-OC-F103B

2 4.80E-06

  
Figure 4.8-2.  Sheet 42  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-69 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A
PUMPS FAIL TRAIN A

RUNNING

G31-0302-_7
Sheet 42

DEMINERALIZER AND
DEMIN BYPASS VALVE

FAIL TRAIN A WITH
TRAIN A RUNNING

G31-0302-_8

DEMINERALIZER BYPASS
VALVE F019A FAILS

G31-0302-_9
Sheet 11
Sheet 84
Sheet 48

DEMINERALIZER BYPASS
VALVE F019A FAILS TO

OPEN -- including
common cause

G31-ACV-CC-DEMIN-G1

Sheet 44

DEMINERALIZER BYPASS
VALVE F019A CLOSES

G31-ACV-OC-F019A
2.40E-05

DEMINERALIZER VALVES
FAIL TO REMAIN OPEN

TRAIN A

G31-0302-_10

MOV F016A DEMIN INLET
ISOLATION VALVE 

FAILS TO REMAIN OPEN

G31-MOV-OC-F016A
3.36E-06

CHECK VALVE F017A
DEMIN INLET FAILS TO

REMAIN OPEN

G31-UV_-OC-F017A
4.80E-06

MOV F018A DEMIN
OUTLET ISOLATION

VALVE  FAILS TO
REMAIN OPEN

G31-MOV-OC-F018A
3.36E-06

RWCU/SDC REGEN HX
VALVES FAIL TRAIN A

WITH TRAIN A RUNNING

G31-0302-_11

Sheet 14

RWCU/SDC INJECTION
VALVES FAIL TRAIN A
TRAIN WITH TRAIN A

RUNNING

G31-0302-_14

Sheet 15

FLOW ELEMENT RWCU/SDC
TRAIN A TO FW B PLUGS

G31-OR_-PG-RWAD

2 1.44E-05

  
Figure 4.8-2.  Sheet 43  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-70 

DEMINERALIZER BYPASS
VALVE F019A FAILS TO

OPEN -- including
common cause

G31-ACV-CC-DEMIN-G1
Sheet 43

DEMINERALIZER BYPASS
VALVE F019A FAILS TO

OPEN

G31-ACV-CC-F019A
2.00E-03

CCF of two
components:

G31-ACV-CC-F019A &
G31-ACV-CC-F019B

G31-ACV-CC-DEMIN_1_2

2 1.93E-04

  
Figure 4.8-2.  Sheet 44  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-71 

REGEN HX BYPASS VALVE
F021A FAILS TO OPEN

G31-0302-_17
Sheet 14

REGEN HX BYPASS VALVE
F021A FAILS TO OPEN

-- including common
cause

G31-MOV-CC-RHX-G3

Sheet 46

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

  
Figure 4.8-2.  Sheet 45  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-72 

REGEN HX BYPASS VALVE
F021A FAILS TO OPEN

-- including common
cause

G31-MOV-CC-RHX-G3
Sheet 45

REGEN HX BYPASS VALVE
F021A FAILS TO OPEN

G31-MOV-CC-F021A
4.00E-03

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-RHX'

G31-MOV-CC-RHX_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 46  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-73 

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN B RUNNING (FTO
FAILURES)

G31-0303-_1
Sheet 41
Sheet 83

MOV F044A SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN

G31-0303-_2

MOV F044A SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN --
including common caus

G31-MOV-CC-RXOUT-G1

MOV F044A SUCT FROM
VESSEL BOTTOM TO RWCU

FAILS TO OPEN

G31-MOV-CC-F044A
4.00E-03

CCF of two
components:

G31-MOV-CC-F044A &
G31-MOV-CC-F044B

G31-MOV-CC-RXOUT_1_2

2 2.11E-04

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

N2 OPER. VALVE F002A
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-0010-_1

Sheet 3

AIR OPERATED VALVE
F003A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-0011-_1

Sheet 3

AIR OPERATED VALVE
F004A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDGLOBE-G1

AIR OPERATED VALVE
F004A FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-ACV-CC-F004A
2.00E-03

CCF of two
components:

G31-ACV-CC-F004A &
G31-ACV-CC-F004B

G31-ACV-CC-MIDGLOBE_1_2

2 1.93E-04

N2 OPER. VALVE F007A
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-0012-_1

Sheet 3

AIR OPERATED VALVE
FOO8A SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-0013-_1

Sheet 3

  
Figure 4.8-2.  Sheet 47  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-74 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A

PUMPS FAIL TO OPEN
ATWS

G31-0426-_1
Sheet 41

DEMINERALIZER AND
DEMIN A BYPASS VALVE

FAIL TRAIN A WITH
TRAIN B RUNNING ATWS

G31-0427-_1

DEMINERALIZER BYPASS
VALVE F019A FAILS

G31-0302-_9

Sheet 43

DEMINERALIZER VALVES
FAIL TO REMAIN CLOSED

ATWS

G31-0428-_1

MOV-F016B DEMIN INLET
ISOLATION VALVE FAILS

TO REMAIN CLOSED

G31-MOV-CO-F016A
1.20E-05

MOV-F018A DEMIN
OUTLET ISOLATION

VALVE FAILS TO REMAIN
CLOSED

G31-MOV-CO-F018A
1.20E-05

RWCU/SDC REGEN HX
VALVES FAIL TRAIN A

WITH TRAIN B RUNNING

G31-0303-_15
Sheet 84

REGEN HX BYPASS VALVE
FAILS TRAIN A

G31-0302-_12

Sheet 14

MOV-F020A REGEN HX
ISOLATION VALVE FAILS

TO OPEN

G31-0303-_7

Sheet 49

RWCU/SDC INJECTION
VALVES TRAIN A FAIL

WITH TRAIN B RUNNING

G31-0303-_8

Sheet 51

RCCWS VALVES TO
RWCU/SDC HX-A FAIL TO

OPEN

G31-0303-_11

Sheet 54

  
Figure 4.8-2.  Sheet 48  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-75 

MOV-F020A REGEN HX
ISOLATION VALVE FAILS

TO OPEN

G31-0303-_7
Sheet 48

MOV-F020A REGEN HX
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-RHX-G1

Sheet 50

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

  
Figure 4.8-2.  Sheet 49  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-76 

MOV-F020A REGEN HX
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-RHX-G1
Sheet 49

MOV-F020A REGEN HX
ISOLATION VALVE FAILS

TO OPEN

G31-MOV-CC-F020A
4.00E-03

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B

G31-MOV-CC-RHX_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-RHX'

G31-MOV-CC-RHX_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 50  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-77 

RWCU/SDC INJECTION
VALVES TRAIN A FAIL

WITH TRAIN B RUNNING

G31-0303-_8
Sheet 48
Sheet 84

MOV F022A RWCU/SDC
INJECTION TO FWB

FAILS TO OPEN

G31-0303-_9

MOV F022A FWCU/SDC
INJECTION TO FWB
FAILS TO OPEN --
including common

cause
G31-MOV-CC-FWIN-G1

MOV F022A FWCU/SDC
INJECTION TO FWB

FAILS TO OPEN

G31-MOV-CC-F022A
4.00E-03

CCF of two
components:

G31-MOV-CC-F022A &
G31-MOV-CC-F022B

G31-MOV-CC-FWIN_1_2

2 2.11E-04

LOSS OF 480 VAC FROM
BUS AS-04A

R12-A3-04A

3 1.00E-03

CHECK VALVE F023A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G1

Sheet 52

CHECK VALVE F024A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G3

Sheet 53

  
Figure 4.8-2.  Sheet 51  Reactor Water Cleanup/Shutdown Cooling System 



NEDO-33201 Rev 3 

4.8-78 

CHECK VALVE F023A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G1
Sheet 51

CHECK VALVE F023A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN

G31-UV_-CC-F023A
1.00E-04

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B

G31-UV_-CC-FWIN_1_2

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_1_3

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_4

2 7.12E-08

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_1_2_3

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_2_4

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_3_4

3 5.64E-07

CCF of all components
in group

'G31-UV_-CC-FWIN'

G31-UV_-CC-FWIN_ALL

4 3.43E-06

  
Figure 4.8-2.  Sheet 52  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-79 

CHECK VALVE F024A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G3
Sheet 51

CHECK VALVE F024A
RWCU/SDC INJECTION TO

FWB FAILS TO OPEN

G31-UV_-CC-F024A
1.00E-04

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_1_3

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_2_3

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_3_4

2 7.12E-08

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_1_2_3

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_3_4

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_2_3_4

3 5.64E-07

CCF of all components
in group

'G31-UV_-CC-FWIN'

G31-UV_-CC-FWIN_ALL

4 3.43E-06

  
Figure 4.8-2.  Sheet 53  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-80 

RCCWS VALVES TO
RWCU/SDC HX-A FAIL TO

OPEN

G31-0303-_11
Sheet 48
Sheet 84

MOV P21-F034A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN

G31-0303-_12

MOV P21-F034A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN --
including common caus

P21-MOV-CC-G1

MOV P21-F034A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN

P21-MOV-CC-F034A
4.00E-03

CCF of two
components:

P21-MOV-CC-F034A &
P21-MOV-CC-F034B

P21-MOV-CC_1_2

2 2.06E-04

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

MOV P21-F036A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN

G31-0303-_16

ACV P21-F036A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN --
including common caus

P21-ACV-CC-G1

ACV P21-F036A FROM
RCCWS TO RWCU/SDC
HX-A FAILS TO OPEN

P21-ACV-CC-F036A
2.00E-03

CCF of two
components:

P21-ACV-CC-F036A &
P21-ACV-CC-F036B

P21-ACV-CC_1_2

2 1.93E-04

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

6 1.00E-03

  
Figure 4.8-2.  Sheet 54  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-81 

LOSS OF RWCU/SDC

WR-TOPSDC

ACTUATION FAILS

G31-0002-_2

OPERATOR FAILS TO
ACTUATE

G31-0050-_2

OPERATOR FAILS TO
ACTUATE SDC MODE IN

MSL LOCA OUTSIDE
CONTAINMENT

G31-0052-_2

Sheet 56

OPERATOR FAILS TO
ACTUATE  (NO MSLLOCA
OUT CONT. AND NO SLCS

ACT.)

G31-0053-_2

Sheet 57

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

5 3.40E-03

BOTH RWCU/SDC TRAINS
FAIL WITH A RUNNING

AND B IN STANDBY

G31-0100-_3

BOTH TRAINS FAIL WITH
A IN RWCU MODE AND B

IN STANDBY

G31-0100-_2

TRAIN A FAILS SDC
MODE (RUNNING)

G31-0200-_2

Sheet 64

TRAIN B FAILS SDC
MODE (STANDBY)

G31-0201-_2

Sheet 66

SPLIT FRACTION
RWCU/SDC TRAIN A
RUNNING TRAIN B

STANDBY

G31-FLG-SF-ARUN

2 5.00E-01

BOTH RWCU/SDC TRAINS
FAIL WITH B RUNNING

AND A IN STANDBY

G31-1100-_3

BOTH TRAINS FAIL WITH
B IN RWCU MODE AND A

IN STANDBY

G31-1100-_2

Sheet 80

SPLIT FRACTION
RWCU/SDC TRAIN B
RUNNING TRAIN A

STANDBY

G31-FLG-SF-BRUN

2 5.00E-01

  
Figure 4.8-2.  Sheet 55  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-82 

OPERATOR FAILS TO
ACTUATE SDC MODE IN

MSL LOCA OUTSIDE
CONTAINMENT

G31-0052-_2
Sheet 55

OPERATOR FAILS TO
ACTUATE SDC MODE MSL

LOCA OUTSIDE
CONTAINMENT

G31-XHE-FO-SDCMSL
3.00E-02

MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

%BOC-MS

3 1.00E-02

  
Figure 4.8-2.  Sheet 56  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-83 

OPERATOR FAILS TO
ACTUATE  (NO MSLLOCA
OUT CONT. AND NO SLCS

ACT.)

G31-0053-_2
Sheet 55

OPERATOR FAILS TO
ACTUATE SDC MODE NO

MSL LOCA OUSIDE
CONTAINMENT NO SLCS

G31-XHE-FO-SDC
3.00E-02

ALL INITIATORS EXCEPT
MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

NO%BOC-MS

Sheet 58

  
Figure 4.8-2.  Sheet 57  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-84 

ALL INITIATORS EXCEPT
MAIN STEAM LINE BREAK
OUTSIDE CONTAINMENT

NO%BOC-MS
Sheet 57

FEEDWATER LINE BREAK
OUTSIDE CONTAINMENT

FEEDBOC

Sheet 59

IC LINE BREAK OUTSIDE
CONTAINMENT

%BOC-IC

3 1.53E-05

RWCU LINE BREAK
OUTSIDE CONTAINMENT

%BOC-RWCU

5 3.40E-03

ISLOCA

%ISLOCA

3 6.42E-08

LARGE STEAM LOCA
INITIATING EVENTS

LARGESTMLOCA

Sheet 60

MEDIUM LIQUID LOCA
INITIATING EVENTS

MEDIUMLOCA

Sheet 61

REACTOR VESSEL
RUPTURE

%RVR

3 1.00E-10

SMALL LOCA INITIATING
EVENTS

SMALLLOCA

Sheet 62

GENERAL TRANSIENT
INITIATING EVENTS

GENTRANSIENT

Sheet 63

  
Figure 4.8-2.  Sheet 58  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-85 

FEEDWATER LINE BREAK
OUTSIDE CONTAINMENT

FEEDBOC
Sheet 58

FEEDWATER LINE A
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWA
1.70E-03

FEEDWATER LINE B
BREAK OUTSIDE
CONTAINMENT

%BOC-FDWB
1.70E-03

  
Figure 4.8-2.  Sheet 59  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-86 

LARGE STEAM LOCA
INITIATING EVENTS

LARGESTMLOCA
Sheet 27
Sheet 18
Sheet 58

LARGE STEAM LOCA (NO
FW LINE BREAK)

%LL-S
3.39E-04

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

  
Figure 4.8-2.  Sheet 60  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-87 

MEDIUM LIQUID LOCA
INITIATING EVENTS

MEDIUMLOCA
Sheet 58
Sheet 18
Sheet 27

MEDIUM LIQUID LOCA
(NO RWCU BREAK)

%ML-L
7.55E-05

MEDIUM LIQUID LOCA IN
RWCU

%ML-L-RWCU
6.51E-06

  
Figure 4.8-2.  Sheet 61  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-88 

SMALL LOCA INITIATING
EVENTS

SMALLLOCA
Sheet 58
Sheet 18
Sheet 27

SMALL LIQUID LOCA (NO
RWCU BREAK)

%SL-L
1.43E-04

SMALL LIQUID LOCA IN
RWCU

%SL-L-RWCU
2.14E-04

SMALL STEAM LOCA (NO
RWCU BREAK)

%SL-S
6.33E-04

  
Figure 4.8-2.  Sheet 62  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-89 

GENERAL TRANSIENT
INITIATING EVENTS

GENTRANSIENT
Sheet 58
Sheet 18
Sheet 27

LOSS OF FEEDWATER

%T-FDW
1.08E-01

GENERAL TRANSIENT

%T-GEN
6.50E-01

COMPLETE LOSS OF AIR
SYSTEMS

%T-IA
1.02E-02

IORV

%T-IORV
2.83E-02

GRID RELATED LOSS OF
PREFERRED POWER

%T-LOPP-GR
1.86E-02

PLANT CENTERED LOSS
OF PREFERRED POWER

%T-LOPP-PC
2.07E-03

SWITCHYARD CENTERED
LOSS OF PREFERRED

POWER

%T-LOPP-SC
1.04E-02

WEATHER RELATED LOSS
OF PREFERRED POWER

%T-LOPP-WR
4.83E-03

TRANSIENT WITH PCS
UNAVAILABLE

%T-PCS
1.97E-01

COMPLETE LOSS OF PSWS

%T-SW
9.70E-04

  
Figure 4.8-2.  Sheet 63  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-90 

TRAIN A FAILS SDC
MODE (RUNNING)

G31-0200-_2
Sheet 55

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

NO LOCA IN RWCU-A OR
FW-B PIPES

G31-0203-_2

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A

RUNNING

G31-0102-_A1

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A

RUNNING

G31-0102-_A2

Sheet 42

FAILURES IN CASE OF
LOSP

G31-0104-_2

Sheet 65

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE B

NO%LL-S-FDWB

Sheet 18

  
Figure 4.8-2.  Sheet 64  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-91 

FAILURES IN CASE OF
LOSP

G31-0104-_2
Sheet 64

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOPP

2 1.00E-03

FAILURES IN PUMP
C001A FAILS TO START

G31-0105-_2

Sheet 3

  
Figure 4.8-2.  Sheet 65  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-92 

TRAIN B FAILS SDC
MODE (STANDBY)

G31-0201-_2
Sheet 55

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

RESTORATION ERRORS
RWCU/SDC TRAIN B

G31-TRN-RE-TRAINB

2 3.00E-02

NO LOCA IN RWCU-B OR
FW-A PIPES

G31-0211-_2

STANDBY TRAIN B FAILS
TO START OR RUN IN

SDC MODE

G31-0106-_B2

RWCU/SDCS TRAIN B IN
MAINTENANCE OR OUT OF

SERVICE

G31-NST-TM-B

2 9.00E-03

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B2A

Sheet 20

FAILURE IN PUMP C001B
FAILS TO START

G31-1105-_2

Sheet 21

SUPPLY TO RWCU/SDC
TRAIN B PUMPS FAIL

TRAIN A RUNNING (FTO
FAILURES)

G31-1303-_1A

Sheet 22

DISCHARGE VALVES FROM
RWCU/SDC TRAIN B
PUMPS FAIL TRAIN A

RUNNING

G31-1303-_3A

Sheet 71

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE A

NO%LL-S-FDWA

Sheet 27

  
Figure 4.8-2.  Sheet 66  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-93 

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO
RWCU FAILS TO OPEN --

including commo

G31-ACV-CC-MIDIN-G2
Sheet 22

N2 OPER. VALVE F002B
FROM VESSEL MIDDLE TO

RWCU FAILS TO OPEN

G31-ACV-CC-F002B
2.00E-03

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B

G31-ACV-CC-MIDIN_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_2_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003A

G31-ACV-CC-MIDIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-MIDIN'

G31-ACV-CC-MIDIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 67  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-94 

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN -- including

c
G31-ACV-CC-MIDIN-G4

Sheet 22

AIR OPERATED VALVE
F003B FROM VESSEL

MIDDLE TO RWCU FAILS
TO OPEN

G31-ACV-CC-F003B
2.00E-03

CCF of two
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_4

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_2_4

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F002B &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002A &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F002B &
G31-ACV-CC-F003A &
G31-ACV-CC-F003B

G31-ACV-CC-MIDIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-MIDIN'

G31-ACV-CC-MIDIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 68  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-95 

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN --
including commo

G31-ACV-CC-BOTIN-G2
Sheet 22

N2 OPER. VALVE F007B
FROM VESSEL BOTTOM TO

RWCU FAILS TO OPEN

G31-ACV-CC-F007B
2.00E-03

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B

G31-ACV-CC-BOTIN_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_2_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008A

G31-ACV-CC-BOTIN_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-BOTIN'

G31-ACV-CC-BOTIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 69  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-96 

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN --

includ
G31-ACV-CC-BOTIN-G4

Sheet 22

AIR OPERATED VALVE
F008B SUCT FROM

VESSEL BOTTOM TO RWCU
FAILS TO OPEN

G31-ACV-CC-F008B
2.00E-03

CCF of two
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_4

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_2_4

2 3.95E-06

CCF of two
components:

G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F007B &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007A &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-CC-F007B &
G31-ACV-CC-F008A &
G31-ACV-CC-F008B

G31-ACV-CC-BOTIN_2_3_4

3 1.21E-05

CCF of all components
in group

'G31-ACV-CC-BOTIN'

G31-ACV-CC-BOTIN_ALL

4 1.21E-04

  
Figure 4.8-2.  Sheet 70  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-97 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN B
PUMPS FAIL TRAIN A

RUNNING

G31-1303-_3A
Sheet 66

DEMINERALIZER AND
DEMIN B BYPASS VALVE

FAIL TRAIN B WITH
TRAIN A RUNNING

G31-1303-_14

DEMINERALIZER BYPASS
VALVE F019B FAILS

G31-1302-_9

Sheet 33

DEMINERALIZER VALVES
FAIL TO OPEN

G31-1303-_4

MOV-F016B DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-1303-_5

Sheet 72

CHECK VALVE F017B
FAILS TO OPEN --
including common

cause

G31-UV_-CC-DEMININ-G2

Sheet 74

MOV-F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN

G31-1303-_6

Sheet 75

RWCU/SDC REGEN HX
VALVES FAIL TRAIN B

WITH TRAIN A RUNNING

G31-1303-_15

Sheet 24

RWCU/SDC INJECTION
VALVES TRAIN B FAIL

WITH TRAIN A RUNNING

G31-1303-_8

Sheet 25

RCCWS VALVES TO
RWCU/SDC HX-B FAIL TO

OPEN

G31-1303-_11

Sheet 26

  
Figure 4.8-2.  Sheet 71  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-98 

MOV-F016B DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-1303-_5
Sheet 71

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-DEMIN-G2

Sheet 73

LOSS OF 480 VAC FROM
BUS B3-04B

R12-B3-04B

3 1.00E-03

  
Figure 4.8-2.  Sheet 72  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-99 

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-DEMIN-G2
Sheet 72

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-MOV-CC-F016B
4.00E-03

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B

G31-MOV-CC-DEMIN_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_2_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-DEMIN'

G31-MOV-CC-DEMIN_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 73  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-100 

CHECK VALVE F017B
FAILS TO OPEN --
including common

cause

G31-UV_-CC-DEMININ-G2
Sheet 71

CHECK VALVE F017B
FAILS TO OPEN

G31-UV_-CC-F017B
1.00E-04

CCF of two
components:

G31-UV_-CC-F017A &
G31-UV_-CC-F017B

G31-UV_-CC-DEMININ_1_2

2 5.97E-06

  
Figure 4.8-2.  Sheet 74  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-101 

MOV-F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN

G31-1303-_6
Sheet 71

MOV F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN
-- including common

cause
G31-MOV-CC-DEMIN-G4

Sheet 76

LOSS OF 480 VAC FROM
BUS B3-04B

R12-B3-04B

3 1.00E-03

  
Figure 4.8-2.  Sheet 75  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-102 

MOV F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN
-- including common

cause
G31-MOV-CC-DEMIN-G4

Sheet 75

MOV F018B DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN

G31-MOV-CC-F018B
4.00E-03

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_4

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_2_4

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-DEMIN'

G31-MOV-CC-DEMIN_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 76  Reactor Water Cleanup/Shutdown Cooling System 



NEDO-33201 Rev 3 

4.8-103 

MOV-F020B REGEN HX
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-RHX-G2
Sheet 24

MOV-F020B REGEN HX
ISOLATION VALVE FAILS

TO OPEN

G31-MOV-CC-F020B
4.00E-03

CCF of two
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B

G31-MOV-CC-RHX_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_2_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021A

G31-MOV-CC-RHX_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020A &
G31-MOV-CC-F020B &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F020B &
G31-MOV-CC-F021A &
G31-MOV-CC-F021B

G31-MOV-CC-RHX_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-RHX'

G31-MOV-CC-RHX_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 77  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-104 

CHECK VALVE F023B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G2
Sheet 25

CHECK VALVE F023B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN

G31-UV_-CC-F023B
1.00E-04

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B

G31-UV_-CC-FWIN_1_2

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_2_3

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_2_4

2 7.12E-08

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024A

G31-UV_-CC-FWIN_1_2_3

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_2_4

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_2_3_4

3 5.64E-07

CCF of all components
in group

'G31-UV_-CC-FWIN'

G31-UV_-CC-FWIN_ALL

4 3.43E-06

  
Figure 4.8-2.  Sheet 78  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-105 

CHECK VALVE F024B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN --
including common ca

G31-UV_-CC-FWIN-G4
Sheet 25

CHECK VALVE F024B
RWCU/SDC INJECTION TO

FWA FAILS TO OPEN

G31-UV_-CC-F024B
1.00E-04

CCF of two
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_4

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_2_4

2 7.12E-08

CCF of two
components:

G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_3_4

2 7.12E-08

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F023B &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_2_4

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023A &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_1_3_4

3 5.64E-07

CCF of three
components:

G31-UV_-CC-F023B &
G31-UV_-CC-F024A &
G31-UV_-CC-F024B

G31-UV_-CC-FWIN_2_3_4

3 5.64E-07

CCF of all components
in group

'G31-UV_-CC-FWIN'

G31-UV_-CC-FWIN_ALL

4 3.43E-06

  
Figure 4.8-2.  Sheet 79  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-106 

BOTH TRAINS FAIL WITH
B IN RWCU MODE AND A

IN STANDBY

G31-1100-_2
Sheet 55

TRAIN B FAILS SDC
MODE (RUNNING)

G31-1200-_2

LARGE STEAM LOCA IN
FW LINE A

%LL-S-FDWA

6 5.55E-06

NO LOCA IN RWCU-B OR
FW-A PIPES

G31-1203-_2

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B1

Sheet 81

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE A

NO%LL-S-FDWA

Sheet 27

TRAIN A FAILS SDC
MODE (STANDBY)

G31-1201-_2

LARGE STEAM LOCA IN
FW LINE B

%LL-S-FDWB

6 5.55E-06

RESTORATION ERRORS
RWCU/SDC TRAIN A

G31-TRN-RE-TRAINA

2 3.00E-02

NO LOCA IN RWCU-A OR
FW-B PIPES

G31-1211-_2

Sheet 83

  
Figure 4.8-2.  Sheet 80  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-107 

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B1
Sheet 80

RWCU/SDC TRAIN B
FAILS SDC MODE COO1B

RUNNING

G31-1102-_B2A

Sheet 20

FAILURES IN CASE OF
LOSP RWCU/SDC TRAIN B

G31-1104-_2

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOPP

2 1.00E-03

FAILURE IN PUMP C001B
FAILS TO START

G31-1105-_2

Sheet 21

  
Figure 4.8-2.  Sheet 81  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-108 

DISCHARGE VALVES FROM
FWCU/SDC TRAIN B
PUMPS FAIL TRAIN B

RUNNING

G31-1302-_7
Sheet 20

DEMINERALIZER AND
DEMIN BYPASS VALVE

FAIL TRAIN B WITH
TRAIN B RUNNING

G31-1302-_8

DEMINERALIZER BYPASS
VALVE F019B FAILS

G31-1302-_9

Sheet 33

DEMINERALIZER VALVES
FAIL TO REMAIN OPEN

TRAIN B

G31-1302-_10

MOV F016B DEMIN INLET
ISOLATION VALVE FAILS

TO REMAIN OPEN

G31-MOV-OC-F016B
3.36E-06

CHECK VALVE F017B
DEMIN INLET FAILS TO

REMAIN OPEN

G31-UV_-OC-F017B
4.80E-06

MOVF018B DEMIN OUTLET
ISOLATION VALVE FAILS

TO REMAIN OPEN

G31-MOV-OC-F018B
3.36E-06

RWCU/SDC REGEN HX
VALVES FAIL TRAIN B

WITH TRAIN B RUNNING

G31-1302-_11

Sheet 33

RWCU/SDC INJECTION
VALVES FAIL TRAIN B
TRAIN WITH TRAIN B

RUNNING

G31-1302-_14

Sheet 38

FLOW ELEMENT RWCU/SDC
TRAIN B TO FW A PLUGS

G31-OR_-PG-RWBD

2 1.44E-05

  
Figure 4.8-2.  Sheet 82  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-109 

NO LOCA IN RWCU-A OR
FW-B PIPES

G31-1211-_2
Sheet 80

STANDBY TRAIN A FAILS
TO START OR RUN IN

SDC MODE

G31-1106-_A2

RWCU/SDCS TRAIN A IN
MAINTENANCE OR OUT OF

SERVICE

G31-NST-TM-A

2 9.00E-03

RWCU/SDCS TRAIN A
FAILS SDC MODE C001A

RUNNING

G31-0102-_A2

Sheet 42

FAILURES IN PUMP
C001A FAILS TO START

G31-0105-_2

Sheet 3

SUPPLY TO RWCU/SDC
TRAIN A PUMPS FAIL

TRAIN B RUNNING (FTO
FAILURES)

G31-0303-_1

Sheet 47

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A

PUMPS FAIL TO OPEN

G31-0303-_3

Sheet 84

ALL INITIATORS EXCEPT
LARGE STEAM LOCA IN

FW LINE B

NO%LL-S-FDWB

Sheet 18

  
Figure 4.8-2.  Sheet 83  Reactor Water Cleanup/Shutdown Cooling System 
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4.8-110 

DISCHARGE VALVES FROM
RWCU/SDC TRAIN A

PUMPS FAIL TO OPEN

G31-0303-_3
Sheet 83

DEMINERALIZER AND
DEMIN A BYPASS VALVE

FAIL TRAIN A WITH
TRAIN B RUNNING

G31-0303-_14

DEMINERALIZER BYPASS
VALVE F019A FAILS

G31-0302-_9

Sheet 43

DEMINERALIZER VALVES
FAIL TO OPEN

G31-0303-_4

MOV-F016A DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-0303-_5

Sheet 85

CHECK VALVE F017A
FAILS TO OPEN --
including common

cause

G31-UV_-CC-DEMININ-G1

Sheet 87

MOV-F018A DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN

G31-0303-_6

Sheet 88

RWCU/SDC REGEN HX
VALVES FAIL TRAIN A

WITH TRAIN B RUNNING

G31-0303-_15

Sheet 48

RWCU/SDC INJECTION
VALVES TRAIN A FAIL

WITH TRAIN B RUNNING

G31-0303-_8

Sheet 51

RCCWS VALVES TO
RWCU/SDC HX-A FAIL TO

OPEN

G31-0303-_11

Sheet 54

  
Figure 4.8-2.  Sheet 84  Reactor Water Cleanup/Shutdown Cooling System 
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MOV-F016A DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-0303-_5
Sheet 84

MOV F016A DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-DEMIN-G1

Sheet 86

LOSS OF 480 VAC FROM
BUS AS-04A

R12-A3-04A

3 1.00E-03

  
Figure 4.8-2.  Sheet 85  Reactor Water Cleanup/Shutdown Cooling System 
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MOV F016A DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN -- including
common cause

G31-MOV-CC-DEMIN-G1
Sheet 85

MOV F016A DEMIN INLET
ISOLATION VALVE FAILS

TO OPEN

G31-MOV-CC-F016A
4.00E-03

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B

G31-MOV-CC-DEMIN_1_2

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_2_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-DEMIN'

G31-MOV-CC-DEMIN_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 86  Reactor Water Cleanup/Shutdown Cooling System 
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CHECK VALVE F017A
FAILS TO OPEN --
including common

cause

G31-UV_-CC-DEMININ-G1
Sheet 84

CHECK VALVE F017A
FAILS TO OPEN

G31-UV_-CC-F017A
1.00E-04

CCF of two
components:

G31-UV_-CC-F017A &
G31-UV_-CC-F017B

G31-UV_-CC-DEMININ_1_2

2 5.97E-06

  
Figure 4.8-2.  Sheet 87  Reactor Water Cleanup/Shutdown Cooling System 
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MOV-F018A DEMIN
OUTLET ISOLATION

VALVE FAILS TO OPEN

G31-0303-_6
Sheet 84

MOTOR OPERATED VALVE
F018A FAILS TO OPEN

-- including common
cause

G31-MOV-CC-DEMIN-G3

Sheet 89

LOSS OF 480 VAC FROM
BUS AS-04A

R12-A3-04A

3 1.00E-03

  
Figure 4.8-2.  Sheet 88  Reactor Water Cleanup/Shutdown Cooling System 
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MOTOR OPERATED VALVE
F018A FAILS TO OPEN

-- including common
cause

G31-MOV-CC-DEMIN-G3
Sheet 88

MOTOR OPERATED VALVE
F018A FAILS TO OPEN

G31-MOV-CC-F018A
4.00E-03

CCF of two
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_1_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_2_3

2 6.87E-06

CCF of two
components:

G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_3_4

2 6.87E-06

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F016B &
G31-MOV-CC-F018A

G31-MOV-CC-DEMIN_1_2_3

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016A &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_1_3_4

3 1.36E-05

CCF of three
components:

G31-MOV-CC-F016B &
G31-MOV-CC-F018A &
G31-MOV-CC-F018B

G31-MOV-CC-DEMIN_2_3_4

3 1.36E-05

CCF of all components
in group

'G31-MOV-CC-DEMIN'

G31-MOV-CC-DEMIN_ALL

4 1.45E-04

  
Figure 4.8-2.  Sheet 89  Reactor Water Cleanup/Shutdown Cooling System 
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4.9  FEEDWATER AND CONDENSATE SYSTEM - (N21, N71, AND P22) 

4.9.1  Functional Description 

This section includes the following parts of the plant: the Condensate and Feedwater system 
(C&FS), the condenser hotwell makeup, the main condenser and Circulating Water System 
(CIRC), steam bypass, and the Turbine Component Cooling Water system (TCCWS). 

The Condensate and Feedwater System (C&FS) receives condensate from the condenser 
hotwells, supplies condensate to the condensate purification system, and delivers high purity 
feedwater (FW) to the reactor, at the required flow rate, pressure and temperature.  

The main condenser is the steam cycle heat sink. During normal operation, the main condenser 
receives, condenses, deaerates, and holds up for N16 decay, the main turbine exhaust steam. It 
performs the same functions for the turbine bypass steam whenever the turbine bypass system is 
operated. 

The Turbine Bypass System (TBS) provides the capability to discharge main steam from the 
reactor via the Turbine Main Steam System (TMSS) directly to the condenser to minimize step 
load reduction transient effects on the Nuclear Boiler System (NBS). 

The CIRC system provides cooling water to the main condenser from the normal power heat 
sink. 

The TCCW system provides cooling water to turbine island auxiliary equipment.   

4.9.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Common cause failure for condensate pumps, feedwater pumps and booster feedwater 
pumps fail to start is not modeled.  Because 3 of 4 pumps are normally running, only one 
pump is required to start. Therefore, common cause failure to start does not apply to the 
feedwater pumps, feedwater booster pumps or condensate pumps. 

(2) For the PRA modeled system functions, one feedwater or one condensate pump is required.  
To meet the flow requirements, it is assumed that four of twelve turbine bypass valves must 
open for the Power Conversion System (PCS) success.  Each feedwater and condensate 
pump is 33% capacity.  With twelve bypass valves, four valves represent approximately 
33% of bypass capacity.  Therefore, the steam leaving will approximately equal the water 
entering and 33% of bypass capacity will be used. 

(3) Common cause was not modeled for passive failures where the active failures dominated.  
For example, if the failure of an MOV to open is 4.00E-03 and failure to remain open for 
24 hours is 3.36E-06, common cause will be modeled for the valve to open (the active 
failure) but not for the failure of the valve to remain open for 24 hours (the passive failure). 

(4) Spurious signal to close MSIVs is not modeled.  To fail the main steam function four 
spurious signals to four MSIVs would be required. The probability of four independent 
spurious signals to four different valves occurring within the 24 hour mission time is a rare 
event and will not be considered a credible failure of the main steam function. 
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(5) The maintenance unavailability of PSW valves associated with each TCCW HX is included 
with the HX unavailability.  For example, maintenance on PSW system valves P41-F001A 
or P41-F0008A would remove HX-0001A from service. This out of service time caused by 
the maintenance of the PSW supply and return valves to the heat exchanger would be 
included with the heat exchanger unavailability due to testing or maintenance. 

(6) Operating TCCWS pumps and heat exchangers will be rotated on a quarterly basis.  While 
it is expected that the operating pumps and heat exchangers will be rotated to standby basis 
more often, it is assumed that they will be rotated quarterly. 

(7) Vent lines, drain lines, instrument lines and test lines have not been included in the system 
model.  Because these lines are small in diameter, may have manual isolation valves and/or 
are rotated into service on a periodic basis that would identify mispositioning errors, they 
are not included in the system model. 

(8) Ventilation is not necessary for TCCW since the pumps and HXs are located in the open 
area of the turbine building.  The TCCW pumps and HXs are located on the bottom 
elevation of the turbine building and the area is open to the turbine building. 

(9) Loss of control signal or instrument air will cause the TCCW HX Flow Control Valve 
(F0006) to Fail Open.  The TCCW HX Flow Control Valve (F0006) is a fail open valve. 
Because the valve is a fail open valve, it is not necessary to model loss of control signal, 
loss of power to the control signal or loss of instrument air. The function of the system is to 
provide cooling to the loads. If the flow control valve fails open, the RCCW will still be 
able to cool the loads. 

(10) Loss of control signal or instrument air will cause the TCCW HX Bypass Valve (F0008) to 
Fail Closed.  The TCCW HX Bypass Valve (F0008) is a fail closed valve. Because the 
valve is a fail closed valve, it is not necessary to model loss of control signal, loss of power 
to the control signal or loss of instrument air. The function of the system is to provide 
cooling to the loads. If the bypass valve fails closed, the RCCW will still be able to cool the 
loads. 

(11) PSW Discharge Isolation MOVs from the TCCW HXs are normally open. PSW Supply 
Isolation AOVs to the TCCW HXs are normally closed.  It is assumed that the AOV on the 
PSW inlet to the RCCW HX is normally closed and is used to isolate the heat exchanger. 
Because the MOVs are normally open and the desired position is open, no power or control 
dependencies are modeled for the PSW Discharge Isolation MOVs from the TCCW HXs. 
Because the PSW Supply Isolation AOVs to the TCCW HXs are fail open valve and the 
desired position is open, no air or control dependencies are modeled for these valves. 

(12) Where DC power is required for breaker control, it is only required to change breaker 
position.  DC power is not required to keep a breaker in position, only to change position of 
the breaker. 

(13) No valves are included in the system model for the CIRC system. The failure of the valves 
associated with the pumps operating during normal operation is not modeled. The system 
has several motor operated butterfly valves (one at each pump discharge, and on the 
condenser inlet and outlet). All the valves are normally open and are required to be open 
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for power operation. System failure would require more than one passive failure (valve 
fails to remain open). 

(14) The assumed arrangement of the system is all four circ water pumps running. During 
normal power operations, three or four pumps will be operating. This assumption slightly 
simplifies the modeling and has minimal overall impact on the model results. 

(15) The fault tree contains logic associated with four various setups for Feedwater pumps 
during normal plant operation.  The logic uses split fractions to account for each setup 
being in use about 25% of the time (each of the four pumps is in standby one fourth of the 
time).  For quantification purposes, the assumed setup has Feedwater pumps 1A, 1B and 
1C in service and  pump 1D in standby.  This is accomplished by setting flag N21-FLG-SF-
ABCRUNFEED to true and setting all the other flags for configuration of pumps running 
to false (N21-FLG-SF-***RUNFEED). 

(16) The Condensate pumps are modeled similarly to the Feedwater pumps.  For quantification, 
Condensate pumps 1A, 1B and 1C are in service.  Condensate pump 1D is in standby.  This 
is accomplished by setting flag N21-FLG-SF-ABCRUNCOND to true and setting all the 
other flags for configuration of pumps running to false (N21-FLG-SF-***RUNCOND). 

(17) Split fractions are also used for the Condensate pump air handling units.  To simplify 
quantification, Condensate pump air handling unit A is flagged to be in service.  
Condensate pump air handling unit B is in standby.  This is accomplished by setting flag 
N21-FLG-SF-CONDARUN to true and setting flag N21-FLG-SF-CONDBRUN to false. 

(18) Split fractions are also used for the Feedwater pump air handling units.  To simplify 
quantification Feedwater pump air handling unit A is flagged in service.  Feedwater pump 
air handling unit B is in standby.  This is accomplished by setting flag N21-FLG-SF-
FWARUN to true and setting flag N21-FLG-SF-FWBRUN to false. 

(19) Split fractions are also used for TCCW heat exchangers.  To simplify quantification, 
TCCW heat exchangers 1A and 1B are in service.  TCCW heat exchangers 2A and 2B are 
in standby.  This is accomplished by setting flag P22-FLG-SF-1A1BHX to true and setting 
all the other flags for configuration of heat exchangers in service to false 
(P22-FLG-SF-*A*BHX). 

(20) Split fractions are also modeled for TCCW pumps.  TCCW pumps 1A and 1B are flagged 
in service.  TCCW pumps 1C is in standby.  This is accomplished by setting flag P22-FLG-
SF-ABRUN to true and setting all the other flags for configuration of pumps running to 
false (P22-FLG-SF-**RUN). 

4.9.3  System Description 

4.9.3.1  Hardware Configuration 

The C&FS consists of the piping, valves, pumps, heat exchangers, controls and instrumentation, 
and the associated equipment and subsystems that supply the reactor with heated FW in a closed 
steam cycle utilizing regenerative FW heating.  The system extends from the main condenser 
outlet to (but not including) the seismic interface restraint outside of containment.  
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The C&FS consists of four 33.3-37% capacity condensate pumps (three normally operating and 
one in standby), four 33.3-45% capacity reactor FW pumps (three normally in operation and one 
on automatic standby), three stages of Low Pressure closed FW heaters, an open FW heater 
(feedwater tank) and three (3) stages of High Pressure FW heaters, piping, valves, and 
instrumentation. The condensate pumps take suction from the condenser hotwell(s) and 
discharge the deaerated condensate into one common header, which feeds the CPS. Downstream 
of the CPS, the condensate is taken by a single header, through the auxiliary condenser/coolers 
that are the: gland steam condenser(s), SJAE condenser(s) and offgas condenser(s). The 
condensate then branches into parallel strings of Low Pressure FW heaters. Each string contains 
three (3) stages of Low Pressure FW heaters. The strings join together at a common header, 
which is routed to the feedwater tank, that supplies heated feedwater to the suction of the reactor 
FW pumps. 

The reactor FW pumps discharge the FW into two parallel High Pressure FW heater strings, each 
with three (3) stages of High Pressure FW heating. Downstream of the High Pressure FW 
heaters, the two strings are then joined into a common header, which divides into two FW lines 
that connect to the reactor with six penetrations. 

A bypass is provided around the FW tank and reactor FW pumps to permit supplying FW to the 
reactor during early startup without operating the FW pumps, using only the condensate pumps.  
During startup, RPV level is controlled by a low flow control valve with flow supplied by either  
the condensate pumps or via selected FW pump(s). 

The TCCWS is a single loop system and consists of one surge tank, one chemical addition tank, 
three 50% capacity pumps, four 50% capacity heat exchangers connected in parallel, associated 
coolers, piping, valves, controls and instrumentation.   Heat is removed from the TCCWS and 
transferred to the Nonsafety-Related Plant Service Water System.   

Condensate makeup is provided through one of two parallel paths from the condensate storage 
tank to the condenser hotwell. 

The Circulating Water System provides cooling water for removal of the power cycle heat from 
the main condensers and transfers this heat to the Normal Power Heat Sink. 

The turbine bypass system (TBS) has a 110 percent capacity, which allows full load reject 
capability without causing a reactor scram or opening any of the safety relief valves, and opens 
on a signal of high pressure in the steam line. 

Figures 4.9-1, 2, and 3 show simplified diagrams of the feedwater and condensate, TCCWS, and 
circulating water systems, respectively, with the main components indicated.  The part of the 
Plant Service Water system that has been considered as part of the TCCWS for the purpose of 
the model is shown on Figure 4.9-2. 

4.9.3.2  System Operation 

During normal operation, three feedwater pumps and three condensate pumps are normally 
running at 33 percent flow each.  Upon a signal of low flow on the feedwater discharge line, the 
pump speed increases. 

After a shutdown, two cases are possible: 
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• The system is still able to inject water at high pressure in the RPV with at least one 
feedwater pump and one condensate pump.  If the Power Conversion System (PCS) is not 
available, the condenser makeup is also needed. 

• The feedwater is not able to inject.  In this case the operator can align the condensate 
pumps to provide the cooling water at low pressure with makeup from the condenser 
hotwell after opening the recirculation line.  If the Power Conversion System (PCS) is not 
available, the condenser makeup is also needed. 

A bypass is provided around the feedwater pumps to allow feedwater to be supplied to the 
reactor using only the condensate pumps during startup or when the reactor is depressurized . 

The condensate pumps take suction from the condenser hotwell and discharge into one common 
header, which feeds the filters, demineralizers, and auxiliary coolers.  The recirculation line, 
downstream of the auxiliary condensers, allows the condensate pump flow to return to the main 
condenser, thus avoiding a condensate pump trip when the feedwater pumps stop. 

The condenser hotwell level is maintained by a set of two parallel modulating air-operated 
valves.  The system allows water to flow down by gravity from the condensate storage tank to 
the hotwell. 

Direct contact FW heater – Low pressure heater stage No. 5 is combined with a large horizontal 
storage tank (feedwater tank).  The direct contact FW heater receives the condensate from the 
outlet of the low-pressure close contact heat up strings.  In addition, FW recirculation is provided 
from the discharge side of each reactor FW pump to the open FW heater.Heating steam flows to 
the direct contact FW heater to raise the temperature of the condensate to saturation level. 

4.9.3.3  Component Location 

All the main components and most of the piping related to this system are located within the 
nonsafety-related turbine building.  Pumps of the CIRC are located in pump intake structure of 
the cooling tower basin. 

4.9.4  Automatic and Manual Control  

4.9.4.1  Automatic Control 

Under normal operating conditions, system operation is automatic.  The feedwater flow is 
regulated by the Feedwater Control system that utilizes measurements of steam flow, feedwater 
flow, and reactor level to regulate the feedwater pump speed.  See also Subsection 7.7.3 of the 
Design Control Document. 

A runback of all the feedwater pumps demand to zero is initiated upon the condition of high 
reactor water, Level 8.  A trip of main feedwater pumps and condensate pumps is generated on 
high reactor water Level 9.  The signal is derived from the narrow range level sensors. 

The condensate pump discharge motor operated valves automatically open when the pump starts 
and automatically closes when the pump stops.   

The feedwater pump discharge motor operated valves automatically open when the associated 
feedwater pump is standby started and the valve automatically closes when the pump stops. 
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The condensate minimum flow recirculation air-operated control valve is automatically 
controlled to provide minimum flow through the condensate pumps.  

A temperature control valve bypassing the TCCWS heat exchangers and a temperature control 
valve at the heat exchanger discharge header shall be provided to maintain the cooling water 
within an allowable range. 

The circ water discharge valves auto open when the associated circulating water pump is started 
and the valves auto close when the pump is stopped. 

4.9.4.2  Manual Control 

The condensate pumps, feedwater pumps and their associated discharge motor operated valves 
are all capable of manual control from the MCR. 

The condensate minimum flow recirculation air-operated control valve can be manually operated 
from the MCR. 

The TCCWS maybe started or stopped manually from the Main Control Room and is capable of 
operating at any time, regardless of the operational status of the generating unit. 

The circulating water pumps are manually started and stopped from the MCR. The circulating 
water pump discharge operator-assisted motor-operated valves have the capability to be 
manually opened and closed from the MCR.   

4.9.4.3  Safety Actuation 

There is no safety actuation function associated with the condensate and feedwater, circulating 
water or TCCW systems. 

4.9.5  System Interfaces 

Table 4.9-2a shows the dependency matrices for the feedwater and condensate, circulating water 
and TCCW system.  System transfers are shown in Table 4.9-2b. 

The supporting systems for the feedwater and condensate and circulating water systems are the 
13.8 kV AC and 6.9 kV AC that supplies power to the pumps, the 480 V AC for MOV actuation, 
and the Instrument Air System (IAS) for air-operated valves. 

The TCCW is a supporting system for the Feedwater and the Condensate systems, and needs the 
Plant Service Water System (PSWS) for cooling as well as the electrical power for the pumps 
(6.9 kV AC), the MOVs (480 V AC) and the logic (125 V DC). 

4.9.6  System Testing 

Quarterly rotation of trains is assumed in Condensate, Feedwater and TCCWS. 

The components on the bypass lines and the main lines (motor-operated isolation valves) are 
assumed to be not testable during operation.  These components are assumed to have a two year 
(24 month) test interval. 

Table 4.9-3 lists the components subject to test and their expected frequency of test.  
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4.9.7  System Maintenance 

Maintenance of one branch at a time is allowed during normal operation for the feedwater, 
condensate, circulating water and TCCW systems.  Table 4.9-3 shows the maintenance 
unavailabilities used in the model. 

4.9.8  Common Cause Failures 

Common Cause Failure (CCF) events are identified within the system and are listed in  
Table 4.9-4.  Detailed common cause failure analysis is provided in Section 5.3. 

4.9.9  Fault Tree Analysis 

4.9.9.1  Top Event Definitions  

The list of the top events defined for the condensate and feedwater system are shown in Table 
4.9-6.  

The following top events have been defined for the system: 

(1) QT-TOPPCS represents the failure of PCS using the TBS to dump steam to the condenser, 
circ water to condense the steam with a condensate pump and a feedwater pump to reinject 
water into the reactor. 

(2) UF-TOP1 represents the failure of PCS using the condensate storage tank to provide water 
to the condenser which is pumped forward using a condensate pump and a feedwater pump. 

(3) P22-0001-_1 represents the failure of two out of three TCCWS pumps and two out of four 
TCCWS heat exchangers to provide cooling. 

(4) N71-CIRC is the failure of all four circulating water pumps to provide cooling to the 
condenser. 

4.9.9.2  Fault Tree Description  

The fault tree for condensate and feedwater (N21) is shown in Figure 4.9-4. 

As stated in the assumption section, the fault trees for the condensate, feedwater, and TCCW 
systems have flags in the model that are used to select the combinations of pumps or air handling 
units that are in service.  With various flag and split fraction settings, any operating combination 
can be evaluated.  For the combined PRA model quantification, the split fractions in these fault 
trees are set to either TRUE or FALSE associated with a specific alignment.  For the system only 
evaluation and cutsets in this section (4.9) the split fraction values are left as the actual assumed 
fractions associated with the equipment.  For example; in the combined model quantification, 
feedwater pumps A, B, and C are set as the running pumps, and pump D is set to standby.  For 
the system only quantification and cutsets, the fault tree is evaluated with the split fractions 
associated with each pump set at 0.25 (indicating that each pump is in standby 25% of the time).     

The fault tree for the circulating water system (N71) is shown in Figure 4.9-5. 

4.9.9.3  Human Interaction 

Human interactions are shown in Table 4.9-5. 
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4.9.9.4  Special Events 

There are two special events associated with the condensate and feedwater system.  Basic event 
P22-NSC-TM-HXS that represents multiple TCCW heat exchangers out for testing and/or 
maintenance at the same time and has a probability of 7.5E-5.  Basic event P22-NSC-TM-
PUMPS represents multiple TCCW pumps out for testing and/or maintenance at the same time 
also has a probability of 7.5E-5.   

4.9.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree and reported in Table 4.9-7. 

The top cutsets from quantification of each of the system tops is provided in Table 4.9-8. 

4.9.11  PRA Insights 

The failure of condensate and feedwater is dominated by the failure of the condensate minimum 
flow recirculation valve closing.  This event is a dominant contributor because it is a single 
failure point for the PRA modeled function.  The rest of the system has redundancy. The 
common cause failure of the Turbine bypass valves is also a significant contributor when the 
turbine bypass system is used. 

The largest contributors to failure of TCCWS are support systems followed by unavailability of 
multiple pumps or heat exchangers out of service at the same time.  The failure of normally open 
valve P22-F0006 to remain open is also a major contributor. 

The circulating water system failures are dominated by common cause failure of the screens 
followed by various combinations of common cause failure for the pumps to run.  Redundancy in 
the system ensures only common cause failures are likely to stop system function. 

Key Insights & Assumptions 

The insights listed above are relevant only to the systems in section 4.9.  There are no key 
insights or assumptions from these systems relative to the whole ESBWR PRA model. 
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Table 4.9-1  

C&FS - Control Room Instrumentation and Alarms 

Controls 
Condensate and Feedwater flow 
Condenser hotwell level 
Automatic FW pump recirculation flow 
Condensate pumps start/stop and pump selection controls 
Feedwater pumps start/stop and pump selection controls 
Condensate pumps discharge motor operated valve controls 
Feedwater pumps discharge motor operated valve controls 
CPS Bypass air-operated control valve controls 
SJAE intercondenser isolation motor operated valve control 
OGS recombiner condenser and TGSS condenser isolation motor-operated valve control 
The condensate spill over air-operated control valve control 
The condensate minimum flow recirculation air-operated control valve control 
The condensate spill over bypass isolation motor-operated valve control 
The condensate to control rod drive and makeup to FW tank isolation motor-operated valves control 
The feedwater heater train inlet and outlet isolation motor-operated valves control 
The LP feedwater heaters bypass isolation motor-operated valve control 
The HP feedwater heaters bypass air-operated control valve control 
The feedwater pump bypass isolation motor-operated valves control 
The feedwater tank inlet air-operated control valves control 
The feedwater tank inlet isolation motor-operated valves control 
The auxiliary boiler system to feedwater tank isolation air-operated block valve(s) control 
The feedwater pump minimum flow recirculation air-operated control valves control 
The feedwater low flow control air-operated control valve control 
The feedwater cleanup to main condenser air-operated control valve control 
The feedwater cleanup to main condenser isolation motor-operated valves control 
The main condenser drain pump start/stop controls 
The feedwater tank makeup isolation motor-operated valves controls 
The feedwater tank drain isolation motor-operated valves controls 
TCCWS pump(s) start/stop and pump selection controls 
TCCWS heat exchanger(s) outlet valve open/close controls 
TCCWS supply temperature control valve(s) controls 
TCCWS heat exchanger(s) inlet valve open/close controls 
Makeup water valve open/close control from the MWS to TCCWS surge tank(s). 
Interfacing cooler bypass MOVs. 
Interfacing cooler isolation MOVs. 
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Table 4.9-1  

C&FS - Control Room Instrumentation and Alarms 

Generator Hydrogen Cooler temperature control AOVs. 
Lube Oil Cooler temperature control AOVs. 
Circ water pumps start/stop and pump selection controls 
Circ water pumps discharge motor operated valve controls 
The circulating water supply interconnecting block valve controls 
The condenser water box inlet and outlet isolation block valve controls 

Displays 
Steam flow 
Feedwater flow 
Reactor water level 
Hotwell level 
CST level 
FW pump suction and discharge pressure 
Condensate and feedwater pump running and stopped 
Feedwater pump actual speed 
Motor and air operated valve position 
Feedwater heater string in service 
Feedwater heater string in test 
TCCWS pump discharge pressure 
TCCWS pump operation 
TCCWS operating temperatures 
TCCWS surge tank level 
Circ Water Pump Running Displays 
Circ Water Valve Positions 
Circ Water Instrument Measurements 

Alarms 
Condensate and feedwater pump tripped 
Condensate and feedwater pump low flow 
Condensate pump strainer differential pressure high 
Condensate and feedwater pump discharge pressure low 
Feedwater pump suction pressure low 
Auxiliary condensate loop flow low 
Feedwater heater differential pressure high 
Feedwater tank level high, high-high, low, and low-low 
Feedwater heater string test failed 
Valve fail to open/close (all motor operated valves) 
TCCWS pump low discharge pressure 
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C&FS - Control Room Instrumentation and Alarms 

TCCWS cooling water supply high outlet temperature 
TCCWS cooling water supply low outlet temperature 
TCCWS surge tank high and low levels 
TCCWS heat exchanger high differential pressure 
Standby TCCWS pump running 
Low stand pipe level 
Condenser tube ball cleaning system trouble alarm 
Circulating water pump pit level low 
Circulating water pump trips 
Water inlet temperature low 
Water box differential pressure high or too low 
Condenser discharge water box level low 
Trash rack differential water level high indicating trash racks are not clean. 
High temperature in each circulating water pump bearing seal 
High temperature in the windings of the circulating water pump windings 
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C&FS - System Dependencies 

  Condensate/Feedwater System 

  Power Supply 

  13.8 kV AC 

Component Type Bus A1 Bus B1 Bus C1 Bus D1 TCCWS 

N21C001 Cond. Pump X    X 
N21C002 Cond. Pump  X   X 
N21C003 Cond. Pump   X  X 
N21C004 Cond. Pump    X X 
N21C010 FW Pump X    X 
N21C020 FW Pump  X   X 
N21C030 FW Pump   X  X 
N21C040 FW Pump    X X 

 

  Condensate/Feedwater Support System 

  
  

Component Type 
DCS N2 

480 V AC 
Nonsafety-

Related 
IAS 

F001A MSIV  X   
F001B MSIV  X   
F001C MSIV  X   
F001D MSIV  X   
F002A MSIV    X 
F002B MSIV    X 
F002C MSIV    X 
F002D MSIV    X 
F005 MOV X  X  
F006 MOV X  X  
F007 MOV X  X  
F008 MOV X  X  
F033 MOV X  X  
F034 MOV X  X  
F035 MOV X  X  
F036 MOV X  X  
F023 AOV X   X 
F026 AOV X   X 
F016 AOV X   X 
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Table 4.9-2a  
C&FS - System Dependencies 

 
  Circulating Water Support System 
  Power Supply 
  13.8 kV AC 

Component Type Bus A1 Bus B1 Bus C1 Bus D1 
TCCWS 

C001 Pump X    X 
C002 Pump  X   X 
C003 Pump   X  X 
C004 Pump    X X 

 

  TCCW Support System 
  Power Supply 
  6.9 kV AC 480 VAC 

Component Type Bus A3 Bus B3 A B C D 
PSW 

C001A Pump X       
C001B Pump  X      
C001C Pump X       
F005A MOV   X     
F005B MOV    X    
F005C MOV     X   
F005D MOV      X  
B001A Heat exchanger       X 
B001B Heat exchanger       X 
B002A Heat exchanger       X 
B002B Heat exchanger       X 
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Table 4.9-2b  

C&FS - Transfers 

Component Support Support 
System Gate Description 

B21-F001A Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001A Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001B Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001B Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001C Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001C Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C.. 

B21-F001D Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C. 

B21-F001D Motive 
Nitrogen P54 P54-0001-_2 LOSS OF NITROGEN TO LOW PRESSURE 

USERS INSIDE P.C. 

B21-F002A Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002A Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002B Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002B Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002C Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002C Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002D Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

B21-F002D Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY. 

N21-AHU-
CONDA 

Control 
Signal C62 C62-N21-

CONDAHUA 

NO AUTO START SIGNAL TO AIR 
HANDLING UNIT COND PUMP ROOM TRAIN 
A 

N21-AHU-
CONDA 

Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-A 

N21-AHU-
CONDB 

Control 
Power C62 C62-N21-

CONDAHUB 

NO AUTO START SIGNAL TO AIR 
HANDLING UNIT COND PUMP ROOM TRAIN 
B 

N21-AHU-
CONDB 

Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-B 

N21-AHU-
FWA 

Control 
Signal C62 C62-N21-

FWAHUA 
NO AUTO START SIGNAL TO AIR 
HANDLING UNIT FW PUMP ROOM TRAIN A 
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Table 4.9-2b  

C&FS - Transfers 

Component Support Support 
System Gate Description 

N21-AHU-
FWA 

Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-A 

N21-AHU-
FWB 

Control 
Signal C62 C62-N21-

FWAHUB 
NO AUTO START SIGNAL TO AIR 
HANDLING UNIT FW PUMP ROOM TRAIN B 

N21-AHU-
FWB 

Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-B 

N21-C001A Control 
Signal C62 C62-N21-C001A

NO AUTO START SIGNAL TO FEEDWATER 
PUMP/ FEEDWATER BOOSTER PUMP 1A 
ON TRIP OF AN OPERATING PUMP, OR IF 
THE RUNNING PUMP'S DISCHARGE 
PRESSURE IS LOW. 

N21-C001A Control 
Signal C62 C62-N21-C001A-

MAN 

NO MANUAL START SIGNAL TO 
FEEDWATER PUMP/ FEEDWATER 
BOOSTER PUMP 1A 

N21-C001A Motive 
Power R11 R11-0000A1 LOSS OF 13.8 KV AC FROM BUS R11-A1. 

N21-C001B Control 
Signal C62 C62-N21-C001B

NO AUTO START SIGNAL TO FEEDWATER 
PUMP/ FEEDWATER BOOSTER PUMP 1B 
ON TRIP OF AN OPERATING PUMP, OR IF 
THE RUNNING PUMP'S DISCHARGE 
PRESSURE IS LOW. 

N21-C001B Control 
Signal C62 C62-N21-C001B-

MAN 

NO MANUAL START SIGNAL TO 
FEEDWATER PUMP/ FEEDWATER 
BOOSTER PUMP 1B. 

N21-C001B Motive 
Power R11 R11-0000B1 LOSS OF 13.8 KV AC FROM BUS R11-B1. 

N21-C001C Control 
Signal C62 C62-N21-C001C-

MAN 

NO MANUAL START SIGNAL TO 
FEEDWATER PUMP/ FEEDWATER 
BOOSTER PUMP 1C. 

N21-C001C Control 
Signal C62 C62-N21-C001C

NO AUTO START SIGNAL TO FEEDWATER 
PUMP/ FEEDWATER BOOSTER PUMP 1C 
ON TRIP OF AN OPERATING PUMP, OR IF 
THE RUNNING PUMP'S DISCHARGE 
PRESSURE IS LOW. 

N21-C001C Motive 
Power R11 R11-0000A2 LOSS OF 13.8 KV AC FROM BUS R11-A2. 

N21-C001D Control 
Signal C62 C62-N21-C001D-

MAN 

NO MANUAL START SIGNAL TO 
FEEDWATER PUMP/ FEEDWATER 
BOOSTER PUMP 1D. 
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C&FS - Transfers 

Component Support Support 
System Gate Description 

N21-C001D Control 
Signal C62 C62-N21-C001D

NO AUTO START SIGNAL TO FEEDWATER 
PUMP/ FEEDWATER BOOSTER PUMP 1D 
ON TRIP OF AN OPERATING PUMP, OR IF 
THE RUNNING PUMP'S DISCHARGE 
PRESSURE IS LOW. 

N21-C001D Motive 
Power R11 R11-0000B2 LOSS OF 13.8 KV AC FROM BUS R11-B2. 

N21-CONDA Control 
Signal C62 C62-N21-

CONDA 

NO AUTO START SIGNAL TO 
CONDENSATE PUMP A WHEN ONE OF THE 
RUNNING PUMPS TRIP. 

N21-CONDA Control 
Signal C62 C62-N21-

CONDA-MAN 
NO MANUAL START SIGNAL TO 
CONDENSATE PUMP A. 

N21-CONDA Motive 
Power R11 R11-0000A1 LOSS OF 13.8 KV AC FROM BUS R11-A1. 

N21-CONDB Control 
Signal C62 C62-N21-

CONDB 

NO AUTO START SIGNAL TO 
CONDENSATE PUMP B WHEN ONE OF THE 
RUNNING PUMPS TRIP. 

N21-CONDB Control 
Signal C62 C62-N21-

CONDB-MAN 
NO MANUAL START SIGNAL TO 
CONDENSATE PUMP B. 

N21-CONDB Motive 
Power R11 R11-0000B1 LOSS OF 13.8 KV AC FROM BUS R11-B1. 

N21-CONDC Control 
Signal C62 C62-N21-

CONDC-MAN 
NO MANUAL START SIGNAL TO 
CONDENSATE PUMP C. 

N21-CONDC Control 
Signal C62 C62-N21-

CONDC 

NO AUTO START SIGNAL TO 
CONDENSATE PUMP C WHEN ONE OF THE 
RUNNING PUMPS TRIP. 

N21-CONDC Motive 
Power R11 R11-0000A2 LOSS OF 13.8 KV AC FROM BUS R11-A2. 

N21-CONDD Control 
Signal C62 C62-N21-

CONDD-MAN 
NO MANUAL START SIGNAL TO 
CONDENSATE PUMP D. 

N21-CONDD Control 
Signal C62 C62-N21-

CONDD 

NO AUTO START SIGNAL TO 
CONDENSATE PUMP D WHEN ONE OF THE 
RUNNING PUMPS TRIP. 

N21-CONDD Motive 
Power R11 R11-0000B2 LOSS OF 13.8 KV AC FROM BUS R11-B2. 

N21-F0005 Control 
Signal C62 C62-N21-F005 NO AUTO OPEN SIGNAL TO COND PUMP A 

MOV ISOLATION VALVE F005. 

N21-F0005 Control 
Signal C62 C62-N21-F005-

MAN 
NO MANUAL OPEN SIGNAL TO COND 
PUMP A DISCH MOV F005. 
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C&FS - Transfers 

Component Support Support 
System Gate Description 

N21-F0005 Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-A. 

N21-F0006 Control 
Signal C62 C62-N21-F006-

MAN 
NO MANUAL OPEN SIGNAL TO COND 
PUMP B DISCH MOV F006. 

N21-F0006 Control 
Signal C62 C62-N21-F006 NO AUTO OPEN SIGNAL TO COND PUMP B 

MOV ISOLATION VALVE F006. 

N21-F0006 Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-B. 

N21-F0007 Control 
Signal C62 C62-N21-F007 NO AUTO OPEN SIGNAL TO COND PUMP C 

MOV ISOLATION VALVE F007. 

N21-F0007 Control 
Signal C62 C62-N21-F007-

MAN 
NO MANUAL OPEN SIGNAL TO FW PUMP C 
DISCH MOV F007. 

N21-F0007 Motive 
Power R12 R12-TB2-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 2-A. 

N21-F0008 Control 
Signal C62 C62-N21-F008 NO AUTO OPEN SIGNAL TO COND PUMP D 

MOV ISOLATION VALVE F008. 

N21-F0008 Control 
Signal C62 C62-N21-F008-

MAN 
NO MANUAL OPEN SIGNAL TO COND 
PUMP D DISCH MOV F008. 

N21-F0008 Motive 
Power R12 R12-TB2-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 2-B. 

N21-F0033 Control 
Signal C62 C62-N21-F0033 NO AUTO OPEN SIGNAL TO FW PUMP A 

MOV ISOLATION VALVE. 

N21-F0033 Control 
Signal C62 C62-N21-F0033-

MAN 
NO MANUAL OPEN SIGNAL TO FW PUMP A 
DISCH MOV F0033. 

N21-F0033 Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-A. 

N21-F0034 Control 
Power C62 C62-N21-F0034 NO AUTO OPEN SIGNAL TO FW PUMP B 

MOV ISOLATION VALVE F0034. 

N21-F0034 Control 
Power C62 C62-N21-F0034-

MAN 
NO MANUAL OPEN SIGNAL TO FW PUMP B 
DISCH MOV F0034. 

N21-F0034 Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 1-B. 

N21-F0035 Control 
Signal C62 C62-N21-F0035-

MAN 
NO MANUAL OPEN SIGNAL TO FW PUMP C 
DISCH MOV F0035. 

N21-F0035 Control 
Signal C62 C62-N21-F0035 NO AUTO OPEN SIGNAL TO FW PUMP C 

MOV ISOLATION VALVE F0035. 

N21-F0035 Motive 
Power R12 R12-TB2-A LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 2-A. 
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C&FS - Transfers 

Component Support Support 
System Gate Description 

N21-F0036 Control 
Signal C62 C62-N21-F0036-

MAN 
NO MANUAL OPEN SIGNAL TO FW PUMP D 
DISCH MOV F0036. 

N21-F0036 Control 
Signal C62 C62-N21-F0036 NO AUTO OPEN SIGNAL TO FW PUMP D 

MOV ISOLATION VALVE. 

N21-F0036 Motive 
Power R12 R12-TB2-B LOSS OF 480 VAC FROM TURBINE BLDG 

POWER CENTER 2-B. 

P30-F0023 Control 
Signal C62 C62-P30-F0023 NO AUTO OPEN SIGNAL TO CONDENSATE 

MAKE-UP VALVE F0023. 

P30-F0023 Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY 

P30-F0026 Control 
Signal C62 C62-P30-F0026 NO AUTO OPEN SIGNAL TO CONDENSATE 

MAKE-UP VALVE F0026. 

P30-F0026 Motive Air P52 P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY 

N71-C001A 13.8 KV 
AC  R11 R11-0000A1 LOSS OF 13.8 KV AC FROM POWER 

GENERATION BUS 0000A1 

N71-C001B 13.8 KV 
AC R11 R11-0000B1 LOSS OF 13.8 KV AC FROM POWER 

GENERATION BUS 0000B1 

N71-C001C 13.8 KV 
AC R11 R11-0000A2 LOSS OF 13.8 KV AC FROM POWER 

GENERATION BUS 0000A2 

N71-C001D 13.8 KV 
AC power R11 R11-0000B2 LOSS OF 13.8 KV AC FROM POWER 

GENERATION BUS 0000B2 

P22-C001A Control 
Signal C62 C62-P22-C001A NO AUTO START SIGNAL TO TCCW PUMP 

1A ON LOPP. 

P22-C001A Control 
Signal C62 C62-P22-C001A-

MAN 
FAILURE OF MANUAL START SIGNAL TO 
TCCW PUMP C001A 

P22-C001A Control 
Signal C62 C62-P22-C001A-

AUTO 

FAILURE OF AUTO START SIGNAL TO 
TCCW PUMP C001A ON OPERATING PUMP 
TRIP OR LOW DISCHARGE HEADER 
PRESSURE 

P22-C001A Motive 
Power R11 R11-0000A3 LOSS OF 6.9 KV AC FROM BUS R11-A3 

P22-C001B Control 
Signal C62 C62-P22-C001B NO AUTO START SIGNAL TO TCCW PUMP 

1B ON LOPP. 

P22-C001B Control 
Signal C62 C62-P22-C001B-

MAN 
FAILURE OF MANUAL START SIGNAL TO 
TCCW PUMP C001B 

P22-C001B Control 
Signal C61 C62-P22-C001C-

AUTO 

FAILURE OF AUTO START SIGNAL TO 
TCCW PUMP C001B ON OPERATING PUMP 
TRIP OR LOW DISCHARGE HEADER 
PRESSURE 
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C&FS - Transfers 

Component Support Support 
System Gate Description 

P22-C001B Motive 
Power R11 R11-0000B3 LOSS OF 6.9 KV AC FROM BUS R11-B3 

P22-C001C Control 
Signal C62 C62-P22-C001C-

AUTO 

FAILURE OF AUTO START SIGNAL TO 
TCCW PUMP C001C ON OPERATING PUMP 
TRIP OR LOW DISCHARGE HEADER 
PRESSURE 

P22-C001C Control 
Signal C62 C62-P22-C001C NO AUTO START SIGNAL TO TCCW PUMP 

1C ON LOPP. 

P22-C001C Control 
Signal C62 C62-P22-C001C-

MAN 
FAILURE OF MANUAL START SIGNAL TO 
TCCW PUMP C001A 

P22-C001C Motive 
Power R11 R11-0000A3 LOSS OF 6.9 KV AC FROM BUS R11-A3 

P22-F0005A Control 
Signal C62 C62-P22-

F0005A-MAN Manual actuation signal fails F0005A. 

P22-F0005A Motive 
Power R12 R12-TB1-A LOSS OF 480 V AC FROM TRAIN A IN TB 

(Nonsafety-Related) 

P22-F0005B Control 
Signal C62 C62-P22-

F0005B-MAN Manual actuation signal fails F0005B. 

P22-F0005B Motive 
Power R12 R12-TB2-A LOSS OF 480 V AC FROM TRAIN B IN TB 

(Nonsafety-Related) 

P22-F0005C Control 
Signal C62 C62-P22-

F0005C-MAN Manual actuation signal fails F0005C. 

P22-F0005C Motive 
Power R12 R12-TB1-B LOSS OF 480 V AC FROM TRAIN C IN TB 

(Nonsafety-Related) 

P22-F0005D Control 
Signal C62 C62-P22-

F0005D-MAN Manual actuation signal fails F0005D. 

P22-F0005D Motive 
Power R12 R12-TB2-B LOSS OF 480 V AC FROM TRAIN D IN TB 

(Nonsafety-Related) 

P22-F0006 Control 
Signal C62 C62-P22-TCCWT

TEMPERATURE CONTROL FAILS TCCW 
HXs.  If indicated temperature fails low for 
control of TCCW FCV and bypass FCV, the 
TCCW FCV will close and the bypass FCV will 
open. This configuration may not provide 
adequate cooling to the TCCW loads. 

P22-F0008 Control 
Signal C62 C62-P22-TCCWT

TEMPERATURE CONTROL FAILS TCCW 
HXs. If indicated temperature fails low for 
control of TCCW FCV and bypass FCV, the 
TCCW FCV will close and the bypass FCV will 
open. This configuration may not provide 
adequate cooling to the TCCW loads. 
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C&FS - Transfers 

Component Support Support 
System Gate Description 

P41-F001A Control 
Signal C62 C62-P41-F001A NO AUTO OPEN SIGNAL TO AIR 

OPERATED VALVE P41-F001A 

P41-F001B Control 
Signal C62 C62-P41-F001B NO AUTO OPEN SIGNAL TO AIR 

OPERATED VALVE P41-F001B 

P41-F001C Control 
Signal C62 C62-P41-F001C NO AUTO OPEN SIGNAL TO AIR 

OPERATED VALVE P41-F001C 

P41-F001D Control 
Signal C62 C62-P41-F001D NO AUTO OPEN SIGNAL TO AIR 

OPERATED VALVE P41-F001D 
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Table 4.9-3  

C&FS – Component Test and Maintenance 

Component Type Expected 
Test Interval

Components aligned away from emergency position 
without automatic return logic 

Pumps Quarterly - 
Active Valves Quarterly - 
Heat Exchangers Quarterly - 
All other components 24 Months - 

N21-NSC-TM-C001A 1.50E-03 FEEDWATER PUMP BRANCH A IN MAINTENANCE 

N21-NSC-TM-C001B 1.50E-03 FEEDWATER PUMP BRANCH B IN MAINTENANCE 

N21-NSC-TM-C001C 1.50E-03 FEEDWATER PUMP BRANCH C IN MAINTENANCE 

N21-NSC-TM-C001D 1.50E-03 FEEDWATER PUMP BRANCH D IN MAINTENANCE 

N21-NSC-TM-CONDA 1.50E-03 CONDENSATE PUMP BRANCH A IN MAINTENANCE 

N21-NSC-TM-CONDB 1.50E-03 CONDENSATE PUMP BRANCH B IN MAINTENANCE 

N21-NSC-TM-CONDC 1.50E-03 CONDENSATE PUMP BRANCH C IN MAINTENANCE 

N21-NSC-TM-CONDD 1.50E-03 CONDENSATE PUMP BRANCH D IN MAINTENANCE 

N71-NSC-TM-C001A 1.50E-03 CIRC PUMP A IN MAINTENANCE 

N71-NSC-TM-C001B 1.50E-03 CIRC PUMP B IN MAINTENANCE 

N71-NSC-TM-C001C 1.50E-03 CIRC PUMP C IN MAINTENANCE 

N71-NSC-TM-C001D 1.50E-03 CIRC PUMP D IN MAINTENANCE 

P22-NSC-TM-B001A 1.50E-03 HEAT EXCHANGER 0001A IN MAINTENANCE 

P22-NSC-TM-B001B 1.50E-03 HEAT EXCHANGER 0001B IN MAINTENANCE 

P22-NSC-TM-B002A 1.50E-03 HEAT EXCHANGER 0002A IN MAINTENANCE 

P22-NSC-TM-B002B 1.50E-03 HEAT EXCHANGER 0002B IN MAINTENANCE 

P22-NSC-TM-C001A 1.50E-03 TCCW PUMP A IN MAINTENANCE 

P22-NSC-TM-C001B 1.50E-03 TCCW PUMP B IN MAINTENANCE 

P22-NSC-TM-C001C 1.50E-03 TCCW PUMP C IN MAINTENANCE 

P22-NSC-TM-HXS 7.50E-05 MULTIPLE TCCW HXS OUT FOR TESTING/ MAINTENANCE

P22-NSC-TM-PUMPS 7.50E-05 MULTIPLE TCCW PUMPS OUT FOR TESTING/ 
MAINTENANCE 

Note: Quarterly rotation between trains in Feedwater, Condensate and TCCWS has been 
assumed. 
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Table 4.9-4  

C&FS - Common Cause Failures 

Basic Event Probability Description 

B21-UV_-OO-F0031_1_2 3.56E-07 CCF of two components: B21-UV_-OO-F031A & B21-UV_-
OO-F031B 

B21-UV_-OO-F0031_1_2_3 2.82E-06 CCF of three components: B21-UV_-OO-F031A & B21-UV_-
OO-F031B & B21-UV_-OO-F031C 

B21-UV_-OO-F0031_1_2_4 2.82E-06 CCF of three components: B21-UV_-OO-F031A & B21-UV_-
OO-F031B & B21-UV_-OO-F031D 

B21-UV_-OO-F0031_1_3 3.56E-07 CCF of two components: B21-UV_-OO-F031A & B21-UV_-
OO-F031C 

B21-UV_-OO-F0031_1_3_4 2.82E-06 CCF of three components: B21-UV_-OO-F031A & B21-UV_-
OO-F031C & B21-UV_-OO-F031D 

B21-UV_-OO-F0031_1_4 3.56E-07 CCF of two components: B21-UV_-OO-F031A & B21-UV_-
OO-F031D 

B21-UV_-OO-F0031_2_3 3.56E-07 CCF of two components: B21-UV_-OO-F031B & B21-UV_-
OO-F031C 

B21-UV_-OO-F0031_2_3_4 2.82E-06 CCF of three components: B21-UV_-OO-F031B & B21-UV_-
OO-F031C & B21-UV_-OO-F031D 

B21-UV_-OO-F0031_2_4 3.56E-07 CCF of two components: B21-UV_-OO-F031B & B21-UV_-
OO-F031D 

B21-UV_-OO-F0031_3_4 3.56E-07 CCF of two components: B21-UV_-OO-F031C & B21-UV_-
OO-F031D 

B21-UV_-OO-F0031_ALL 1.72E-05 CCF of all components in group 'B21-UV_-OO-F0031' 

B21-UV_-OO-F032_1_2 3.56E-07 CCF of two components: B21-UV_-OO-F032A & B21-UV_-
OO-F032B 

B21-UV_-OO-F032_1_2_3 2.82E-06 CCF of three components: B21-UV_-OO-F032A & B21-UV_-
OO-F032B & B21-UV_-OO-F032C 

B21-UV_-OO-F032_1_2_4 2.82E-06 CCF of three components: B21-UV_-OO-F032A & B21-UV_-
OO-F032B & B21-UV_-OO-F032D 

B21-UV_-OO-F032_1_3 3.56E-07 CCF of two components: B21-UV_-OO-F032A & B21-UV_-
OO-F032C 

B21-UV_-OO-F032_1_3_4 2.82E-06 CCF of three components: B21-UV_-OO-F032A & B21-UV_-
OO-F032C & B21-UV_-OO-F032D 

B21-UV_-OO-F032_1_4 3.56E-07 CCF of two components: B21-UV_-OO-F032A & B21-UV_-
OO-F032D 

B21-UV_-OO-F032_2_3 3.56E-07 CCF of two components: B21-UV_-OO-F032B & B21-UV_-
OO-F032C 

B21-UV_-OO-F032_2_3_4 2.82E-06 CCF of three components: B21-UV_-OO-F032B & B21-UV_-
OO-F032C & B21-UV_-OO-F032D 
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B21-UV_-OO-F032_2_4 3.56E-07 CCF of two components: B21-UV_-OO-F032B & B21-UV_-
OO-F032D 

B21-UV_-OO-F032_3_4 3.56E-07 CCF of two components: B21-UV_-OO-F032C & B21-UV_-
OO-F032D 

B21-UV_-OO-F032_ALL 1.72E-05 CCF of all components in group 'B21-UV_-OO-F032' 

N21-ACV-CC_1_2 3.95E-06 CCF of two components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037B 

N21-ACV-CC_1_2_3 1.21E-05 CCF of three components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037B & N21-ACV-CC-F003 

N21-ACV-CC_1_2_4 1.21E-05 CCF of three components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037B & N21-ACV-CC-F003 

N21-ACV-CC_1_3 3.95E-06 CCF of two components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037C 

N21-ACV-CC_1_3_4 1.21E-05 CCF of three components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037C & N21-ACV-CC-F003 

N21-ACV-CC_1_4 3.95E-06 CCF of two components: N21-ACV-CC-F0037A & N21-ACV-
CC-F0037D 

N21-ACV-CC_2_3 3.95E-06 CCF of two components: N21-ACV-CC-F0037B & N21-ACV-
CC-F0037C 

N21-ACV-CC_2_3_4 1.21E-05 CCF of three components: N21-ACV-CC-F0037B & N21-ACV-
CC-F0037C & N21-ACV-CC-F003 

N21-ACV-CC_2_4 3.95E-06 CCF of two components: N21-ACV-CC-F0037B & N21-ACV-
CC-F0037D 

N21-ACV-CC_3_4 3.95E-06 CCF of two components: N21-ACV-CC-F0037C & N21-ACV-
CC-F0037D 

N21-ACV-CC_ALL 1.21E-04 CCF of all components in group 'N21-ACV-CC' 

N21-AHU-FR-COND_1_2 1.26E-05 CCF of two components: N21-AHU-FR-CONDA & N21-AHU-
FR-CONDB 

N21-AHU-FR-FW_1_2 1.26E-05 CCF of two components: N21-AHU-FR-FWA & N21-AHU-FR-
FWB 

N21-AHU-FS-COND_1_2 6.67E-04 CCF of two components: N21-AHU-FS-CONDA & N21-AHU-
FS-CONDB 

N21-AHU-FS-FW_1_2 6.67E-04 CCF of two components: N21-AHU-FS-FWA & N21-AHU-FS-
FWB 

N21-MOV-CC-COND_1_2 6.87E-06 CCF of two components: N21-MOV-CC-F005 & N21-MOV-
CC-F006 

N21-MOV-CC-
COND_1_2_3 1.36E-05 CCF of three components: N21-MOV-CC-F005 & N21-MOV-

CC-F006 & N21-MOV-CC-F007 
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N21-MOV-CC-
COND_1_2_4 1.36E-05 CCF of three components: N21-MOV-CC-F005 & N21-MOV-

CC-F006 & N21-MOV-CC-F008 

N21-MOV-CC-COND_1_3 6.87E-06 CCF of two components: N21-MOV-CC-F005 & N21-MOV-
CC-F007 

N21-MOV-CC-
COND_1_3_4 1.36E-05 CCF of three components: N21-MOV-CC-F005 & N21-MOV-

CC-F007 & N21-MOV-CC-F008 

N21-MOV-CC-COND_1_4 6.87E-06 CCF of two components: N21-MOV-CC-F005 & N21-MOV-
CC-F008 

N21-MOV-CC-COND_2_3 6.87E-06 CCF of two components: N21-MOV-CC-F006 & N21-MOV-
CC-F007 

N21-MOV-CC-
COND_2_3_4 1.36E-05 CCF of three components: N21-MOV-CC-F006 & N21-MOV-

CC-F007 & N21-MOV-CC-F008 

N21-MOV-CC-COND_2_4 6.87E-06 CCF of two components: N21-MOV-CC-F006 & N21-MOV-
CC-F008 

N21-MOV-CC-COND_3_4 6.87E-06 CCF of two components: N21-MOV-CC-F007 & N21-MOV-
CC-F008 

N21-MOV-CC-COND_ALL 1.45E-04 CCF of all components in group 'N21-MOV-CC-COND' 

N21-MOV-CC_1_2 6.87E-06 CCF of two components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0034 

N21-MOV-CC_1_2_3 1.36E-05 CCF of three components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0034 & N21-MOV-CC-F0035 

N21-MOV-CC_1_2_4 1.36E-05 CCF of three components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0034 & N21-MOV-CC-F0036 

N21-MOV-CC_1_3 6.87E-06 CCF of two components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0035 

N21-MOV-CC_1_3_4 1.36E-05 CCF of three components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0035 & N21-MOV-CC-F0036 

N21-MOV-CC_1_4 6.87E-06 CCF of two components: N21-MOV-CC-F0033 & N21-MOV-
CC-F0036 

N21-MOV-CC_2_3 6.87E-06 CCF of two components: N21-MOV-CC-F0034 & N21-MOV-
CC-F0035 

N21-MOV-CC_2_3_4 1.36E-05 CCF of three components: N21-MOV-CC-F0034 & N21-MOV-
CC-F0035 & N21-MOV-CC-F0036 

N21-MOV-CC_2_4 6.87E-06 CCF of two components: N21-MOV-CC-F0034 & N21-MOV-
CC-F0036 

N21-MOV-CC_3_4 6.87E-06 CCF of two components: N21-MOV-CC-F0035 & N21-MOV-
CC-F0036 

N21-MOV-CC_ALL 1.45E-04 CCF of all components in group 'N21-MOV-CC' 
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N21-MPF-FR-BP_1_2 3.16E-05 CCF of two components: N21-MPF-FR-C001AB & N21-MPF-
FR-C001BB 

N21-MPF-FR-BP_1_2_3 3.16E-06 CCF of three components: N21-MPF-FR-C001AB & N21-
MPF-FR-C001BB & N21-MPF-FR-C001 

N21-MPF-FR-BP_1_2_4 3.16E-06 CCF of three components: N21-MPF-FR-C001AB & N21-
MPF-FR-C001BB & N21-MPF-FR-C001 

N21-MPF-FR-BP_1_3 3.16E-05 CCF of two components: N21-MPF-FR-C001AB & N21-MPF-
FR-C001CB 

N21-MPF-FR-BP_1_3_4 3.16E-06 CCF of three components: N21-MPF-FR-C001AB & N21-
MPF-FR-C001CB & N21-MPF-FR-C001 

N21-MPF-FR-BP_1_4 3.16E-05 CCF of two components: N21-MPF-FR-C001AB & N21-MPF-
FR-C001DB 

N21-MPF-FR-BP_2_3 3.16E-05 CCF of two components: N21-MPF-FR-C001BB & N21-MPF-
FR-C001CB 

N21-MPF-FR-BP_2_3_4 3.16E-06 CCF of three components: N21-MPF-FR-C001BB & N21-
MPF-FR-C001CB & N21-MPF-FR-C001 

N21-MPF-FR-BP_2_4 3.16E-05 CCF of two components: N21-MPF-FR-C001BB & N21-MPF-
FR-C001DB 

N21-MPF-FR-BP_3_4 3.16E-05 CCF of two components: N21-MPF-FR-C001CB & N21-MPF-
FR-C001DB 

N21-MPF-FR-BP_ALL 8.53E-05 CCF of all components in group 'N21-MPF-FR-BP' 

N21-MPF-FR_1_2 3.16E-05 CCF of two components: N21-MPF-FR-C001A & N21-MPF-
FR-C001B 

N21-MPF-FR_1_2_3 3.16E-06 CCF of three components: N21-MPF-FR-C001A & N21-MPF-
FR-C001B & N21-MPF-FR-C001C 

N21-MPF-FR_1_2_4 3.16E-06 CCF of three components: N21-MPF-FR-C001A & N21-MPF-
FR-C001B & N21-MPF-FR-C001D 

N21-MPF-FR_1_3 3.16E-05 CCF of two components: N21-MPF-FR-C001A & N21-MPF-
FR-C001C 

N21-MPF-FR_1_3_4 3.16E-06 CCF of three components: N21-MPF-FR-C001A & N21-MPF-
FR-C001C & N21-MPF-FR-C001D 

N21-MPF-FR_1_4 3.16E-05 CCF of two components: N21-MPF-FR-C001A & N21-MPF-
FR-C001D 

N21-MPF-FR_2_3 3.16E-05 CCF of two components: N21-MPF-FR-C001B & N21-MPF-
FR-C001C 

N21-MPF-FR_2_3_4 3.16E-06 CCF of three components: N21-MPF-FR-C001B & N21-MPF-
FR-C001C & N21-MPF-FR-C001D 

N21-MPF-FR_2_4 3.16E-05 CCF of two components: N21-MPF-FR-C001B & N21-MPF-
FR-C001D 
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N21-MPF-FR_3_4 3.16E-05 CCF of two components: N21-MPF-FR-C001C & N21-MPF-
FR-C001D 

N21-MPF-FR_ALL 8.53E-05 CCF of all components in group 'N21-MPF-FR' 

N21-MP_-FR-COND_1_2 5.26E-06 CCF of two components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDB 

N21-MP_-FR-COND_1_2_3 5.26E-07 CCF of three components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDB & N21-MP_-FR-CONDC 

N21-MP_-FR-COND_1_2_4 5.26E-07 CCF of three components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDB & N21-MP_-FR-CONDD 

N21-MP_-FR-COND_1_3 5.26E-06 CCF of two components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDC 

N21-MP_-FR-COND_1_3_4 5.26E-07 CCF of three components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDC & N21-MP_-FR-CONDD 

N21-MP_-FR-COND_1_4 5.26E-06 CCF of two components: N21-MP_-FR-CONDA & N21-MP_-
FR-CONDD 

N21-MP_-FR-COND_2_3 5.26E-06 CCF of two components: N21-MP_-FR-CONDB & N21-MP_-
FR-CONDC 

N21-MP_-FR-COND_2_3_4 5.26E-07 CCF of three components: N21-MP_-FR-CONDB & N21-MP_-
FR-CONDC & N21-MP_-FR-CONDD 

N21-MP_-FR-COND_2_4 5.26E-06 CCF of two components: N21-MP_-FR-CONDB & N21-MP_-
FR-CONDD 

N21-MP_-FR-COND_3_4 5.26E-06 CCF of two components: N21-MP_-FR-CONDC & N21-MP_-
FR-CONDD 

N21-MP_-FR-COND_ALL 1.42E-05 CCF of all components in group 'N21-MP_-FR-COND' 

N21-STR-PG_1_2 2.11E-06 CCF of two components: N21-STR-PG-FL001A & N21-STR-
PG-FL001B 

N21-STR-PG_1_2_3 2.11E-07 CCF of three components: N21-STR-PG-FL001A & N21-STR-
PG-FL001B & N21-STR-PG-FL00 

N21-STR-PG_1_2_4 2.11E-07 CCF of three components: N21-STR-PG-FL001A & N21-STR-
PG-FL001B & N21-STR-PG-FL00 

N21-STR-PG_1_3 2.11E-06 CCF of two components: N21-STR-PG-FL001A & N21-STR-
PG-FL001C 

N21-STR-PG_1_3_4 2.11E-07 CCF of three components: N21-STR-PG-FL001A & N21-STR-
PG-FL001C & N21-STR-PG-FL00 

N21-STR-PG_1_4 2.11E-06 CCF of two components: N21-STR-PG-FL001A & N21-STR-
PG-FL001D 

N21-STR-PG_2_3 2.11E-06 CCF of two components: N21-STR-PG-FL001B & N21-STR-
PG-FL001C 
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N21-STR-PG_2_3_4 2.11E-07 CCF of three components: N21-STR-PG-FL001B & N21-STR-
PG-FL001C & N21-STR-PG-FL00 

N21-STR-PG_2_4 2.11E-06 CCF of two components: N21-STR-PG-FL001B & N21-STR-
PG-FL001D 

N21-STR-PG_3_4 2.11E-06 CCF of two components: N21-STR-PG-FL001C & N21-STR-
PG-FL001D 

N21-STR-PG_ALL 5.68E-06 CCF of all components in group 'N21-STR-PG' 

N37-HOV-CC_10_11 1.01E-05 CCF of two components: N37-HOV-CC-F0002D & N37-HOV-
CC-F0002E 

N37-HOV-CC_10_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002D & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_10_12 1.01E-05 CCF of two components: N37-HOV-CC-F0002D & N37-HOV-
CC-F0002F 

N37-HOV-CC_11_12 1.01E-05 CCF of two components: N37-HOV-CC-F0002E & N37-HOV-
CC-F0002F 

N37-HOV-CC_1_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002D 

N37-HOV-CC_1_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_1_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_1_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002E 

N37-HOV-CC_1_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_1_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002F 

N37-HOV-CC_1_2 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0001B 

N37-HOV-CC_1_2_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_3 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_4 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 
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N37-HOV-CC_1_2_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_2_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001B & N37-HOV-CC-F000 

N37-HOV-CC_1_3 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0001C 

N37-HOV-CC_1_3_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_4 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_3_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_1_4 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0001D 

N37-HOV-CC_1_4_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 
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N37-HOV-CC_1_4_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_4_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_1_5 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0001E 

N37-HOV-CC_1_5_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_5_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_1_6 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0001F 

N37-HOV-CC_1_6_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_6_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_6_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_6_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_6_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_6_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_1_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002A 
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Table 4.9-4  

C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_1_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_1_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_1_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_1_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_1_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_1_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002B 

N37-HOV-CC_1_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_1_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_1_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_1_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_1_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001A & N37-HOV-
CC-F0002C 

N37-HOV-CC_1_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_1_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_1_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_2_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002D 

N37-HOV-CC_2_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_2_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_2_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002E 

N37-HOV-CC_2_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_2_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002F 
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Table 4.9-4  

C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_2_3 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0001C 

N37-HOV-CC_2_3_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_4 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_3_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001C & N37-HOV-CC-F000 

N37-HOV-CC_2_4 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0001D 

N37-HOV-CC_2_4_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_4_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_2_5 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0001E 
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Table 4.9-4  

C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_2_5_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_5_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_2_6 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0001F 

N37-HOV-CC_2_6_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_6_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_6_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_6_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_6_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_6_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_2_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002A 

N37-HOV-CC_2_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_2_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_2_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_2_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_2_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 
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Table 4.9-4  

C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_2_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002B 

N37-HOV-CC_2_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_2_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_2_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_2_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_2_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001B & N37-HOV-
CC-F0002C 

N37-HOV-CC_2_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_2_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_2_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_3_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002D 

N37-HOV-CC_3_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_3_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_3_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002E 

N37-HOV-CC_3_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_3_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002F 

N37-HOV-CC_3_4 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0001D 

N37-HOV-CC_3_4_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_5 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 
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C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_3_4_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_4_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001D & N37-HOV-CC-F000 

N37-HOV-CC_3_5 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0001E 

N37-HOV-CC_3_5_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_5_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_3_6 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0001F 

N37-HOV-CC_3_6_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_6_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_6_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_6_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_6_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_6_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_3_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002A 
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C&FS - Common Cause Failures 

Basic Event Probability Description 

N37-HOV-CC_3_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_3_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_3_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_3_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_3_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_3_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002B 

N37-HOV-CC_3_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_3_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_3_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_3_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_3_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001C & N37-HOV-
CC-F0002C 

N37-HOV-CC_3_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_3_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_3_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001C & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_4_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002D 

N37-HOV-CC_4_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_4_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_4_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002E 

N37-HOV-CC_4_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_4_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002F 
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N37-HOV-CC_4_5 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0001E 

N37-HOV-CC_4_5_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_6 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_5_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001E & N37-HOV-CC-F000 

N37-HOV-CC_4_6 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0001F 

N37-HOV-CC_4_6_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_6_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_6_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_6_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_6_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_6_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_4_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002A 

N37-HOV-CC_4_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_4_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_4_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_4_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 
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N37-HOV-CC_4_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_4_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002B 

N37-HOV-CC_4_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_4_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_4_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_4_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_4_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001D & N37-HOV-
CC-F0002C 

N37-HOV-CC_4_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_4_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_4_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001D & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_5_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002D 

N37-HOV-CC_5_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_5_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_5_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002E 

N37-HOV-CC_5_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_5_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002F 

N37-HOV-CC_5_6 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0001F 

N37-HOV-CC_5_6_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_5_6_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_5_6_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 
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N37-HOV-CC_5_6_7 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_5_6_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_5_6_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0001F & N37-HOV-CC-F000 

N37-HOV-CC_5_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002A 

N37-HOV-CC_5_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_5_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_5_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_5_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_5_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_5_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002B 

N37-HOV-CC_5_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_5_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_5_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_5_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_5_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001E & N37-HOV-
CC-F0002C 

N37-HOV-CC_5_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_5_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_5_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001E & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_6_10 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002D 

N37-HOV-CC_6_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 
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N37-HOV-CC_6_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_6_11 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002E 

N37-HOV-CC_6_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_6_12 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002F 

N37-HOV-CC_6_7 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002A 

N37-HOV-CC_6_7_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_6_7_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_6_7_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_6_7_8 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_6_7_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002A & N37-HOV-CC-F000 

N37-HOV-CC_6_8 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002B 

N37-HOV-CC_6_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_6_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_6_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_6_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_6_9 1.01E-05 CCF of two components: N37-HOV-CC-F0001F & N37-HOV-
CC-F0002C 

N37-HOV-CC_6_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_6_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_6_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0001F & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_7_10 1.01E-05 CCF of two components: N37-HOV-CC-F0002A & N37-HOV-
CC-F0002D 
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N37-HOV-CC_7_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_7_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_7_11 1.01E-05 CCF of two components: N37-HOV-CC-F0002A & N37-HOV-
CC-F0002E 

N37-HOV-CC_7_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_7_12 1.01E-05 CCF of two components: N37-HOV-CC-F0002A & N37-HOV-
CC-F0002F 

N37-HOV-CC_7_8 1.01E-05 CCF of two components: N37-HOV-CC-F0002A & N37-HOV-
CC-F0002B 

N37-HOV-CC_7_8_10 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_7_8_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_7_8_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_7_8_9 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002B & N37-HOV-CC-F000 

N37-HOV-CC_7_9 1.01E-05 CCF of two components: N37-HOV-CC-F0002A & N37-HOV-
CC-F0002C 

N37-HOV-CC_7_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_7_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_7_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002A & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_8_10 1.01E-05 CCF of two components: N37-HOV-CC-F0002B & N37-HOV-
CC-F0002D 

N37-HOV-CC_8_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_8_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_8_11 1.01E-05 CCF of two components: N37-HOV-CC-F0002B & N37-HOV-
CC-F0002E 

N37-HOV-CC_8_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_8_12 1.01E-05 CCF of two components: N37-HOV-CC-F0002B & N37-HOV-
CC-F0002F 
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N37-HOV-CC_8_9 1.01E-05 CCF of two components: N37-HOV-CC-F0002B & N37-HOV-
CC-F0002C 

N37-HOV-CC_8_9_10 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_8_9_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_8_9_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002B & N37-
HOV-CC-F0002C & N37-HOV-CC-F000 

N37-HOV-CC_9_10 1.01E-05 CCF of two components: N37-HOV-CC-F0002C & N37-HOV-
CC-F0002D 

N37-HOV-CC_9_10_11 2.02E-07 CCF of three components: N37-HOV-CC-F0002C & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_9_10_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002C & N37-
HOV-CC-F0002D & N37-HOV-CC-F000 

N37-HOV-CC_9_11 1.01E-05 CCF of two components: N37-HOV-CC-F0002C & N37-HOV-
CC-F0002E 

N37-HOV-CC_9_11_12 2.02E-07 CCF of three components: N37-HOV-CC-F0002C & N37-
HOV-CC-F0002E & N37-HOV-CC-F000 

N37-HOV-CC_9_12 1.01E-05 CCF of two components: N37-HOV-CC-F0002C & N37-HOV-
CC-F0002F 

N37-HOV-CC_ALL 1.00E-04 CCF of all components in group 'N37-HOV-CC' 

P30-ACV-CC_1_2 1.93E-04 CCF of two components: P30-ACV-CC-F023 & P30-ACV-CC-
F026 

Basic Event Prob Description 

N71-MP_-FR_1_2 4.27E-06 CCF of two components: N71-MP_-FR-C001A & N71-MP_-
FR-C001B 

N71-MP_-FR_1_2_3 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-MP_-
FR-C001B & N71-MP_-FR-C001C 

N71-MP_-FR_1_2_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-MP_-
FR-C001B & N71-MP_-FR-C001D 

N71-MP_-FR_1_3 4.27E-06 CCF of two components: N71-MP_-FR-C001A & N71-MP_-
FR-C001C 

N71-MP_-FR_1_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-MP_-
FR-C001C & N71-MP_-FR-C001D 

N71-MP_-FR_1_4 4.27E-06 CCF of two components: N71-MP_-FR-C001A & N71-MP_-
FR-C001D 

N71-MP_-FR_2_3 4.27E-06 CCF of two components: N71-MP_-FR-C001B & N71-MP_-
FR-C001C 
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N71-MP_-FR_2_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001B & N71-MP_-
FR-C001C & N71-MP_-FR-C001D 

N71-MP_-FR_2_4 4.27E-06 CCF of two components: N71-MP_-FR-C001B & N71-MP_-
FR-C001D 

N71-MP_-FR_3_4 4.27E-06 CCF of two components: N71-MP_-FR-C001C & N71-MP_-
FR-C001D 

N71-MP_-FR_ALL 3.20E-07 CCF of all components in group 'N71-MP_-FR' 

N71-STR-PG_1_2 2.11E-06 CCF of two components: N71-STR-PG-S001 & N71-STR-PG-
S002 

N71-STR-PG_1_2_3 2.11E-07 CCF of three components: N71-STR-PG-S001 & N71-STR-
PG-S002 & N71-STR-PG-S003 

N71-STR-PG_1_2_4 2.11E-07 CCF of three components: N71-STR-PG-S001 & N71-STR-
PG-S002 & N71-STR-PG-S004 

N71-STR-PG_1_3 2.11E-06 CCF of two components: N71-STR-PG-S001 & N71-STR-PG-
S003 

N71-STR-PG_1_3_4 2.11E-07 CCF of three components: N71-STR-PG-S001 & N71-STR-
PG-S003 & N71-STR-PG-S004 

N71-STR-PG_1_4 2.11E-06 CCF of two components: N71-STR-PG-S001 & N71-STR-PG-
S004 

N71-STR-PG_2_3 2.11E-06 CCF of two components: N71-STR-PG-S002 & N71-STR-PG-
S003 

N71-STR-PG_2_3_4 2.11E-07 CCF of three components: N71-STR-PG-S002 & N71-STR-
PG-S003 & N71-STR-PG-S004 

N71-STR-PG_2_4 2.11E-06 CCF of two components: N71-STR-PG-S002 & N71-STR-PG-
S004 

N71-STR-PG_3_4 2.11E-06 CCF of two components: N71-STR-PG-S003 & N71-STR-PG-
S004 

N71-STR-PG_ALL 5.68E-06 CCF of all components in group 'N71-STR-PG' 

P22-MOV-CC_1_2 6.87E-06 CCF of two components: P22-MOV-CC-F0005A & P22-MOV-
CC-F0005B 

P22-MOV-CC_1_2_3 1.36E-05 CCF of three components: P22-MOV-CC-F0005A & P22-
MOV-CC-F0005B & P22-MOV-CC-F000 

P22-MOV-CC_1_2_4 1.36E-05 CCF of three components: P22-MOV-CC-F0005A & P22-
MOV-CC-F0005B & P22-MOV-CC-F000 

P22-MOV-CC_1_3 6.87E-06 CCF of two components: P22-MOV-CC-F0005A & P22-MOV-
CC-F0005C 

P22-MOV-CC_1_3_4 1.36E-05 CCF of three components: P22-MOV-CC-F0005A & P22-
MOV-CC-F0005C & P22-MOV-CC-F000 
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C&FS - Common Cause Failures 

Basic Event Probability Description 

P22-MOV-CC_1_4 6.87E-06 CCF of two components: P22-MOV-CC-F0005A & P22-MOV-
CC-F0005D 

P22-MOV-CC_2_3 6.87E-06 CCF of two components: P22-MOV-CC-F0005B & P22-MOV-
CC-F0005C 

P22-MOV-CC_2_3_4 1.36E-05 CCF of three components: P22-MOV-CC-F0005B & P22-
MOV-CC-F0005C & P22-MOV-CC-F000 

P22-MOV-CC_2_4 6.87E-06 CCF of two components: P22-MOV-CC-F0005B & P22-MOV-
CC-F0005D 

P22-MOV-CC_3_4 6.87E-06 CCF of two components: P22-MOV-CC-F0005C & P22-MOV-
CC-F0005D 

P22-MOV-CC_ALL 1.45E-04 CCF of all components in group 'P22-MOV-CC' 

P22-MP_-FR_1_2 4.09E-07 CCF of two components: P22-MPC-FR-C001A & P22-MPC-
FR-C001B 

P22-MP_-FR_1_2_3 1.52E-06 CCF of three components: P22-MPC-FR-C001A & P22-MPC-
FR-C001B & P22-MPC-FR-C001C 

P22-MP_-FR_1_3 4.09E-07 CCF of two components: P22-MPC-FR-C001A & P22-MPC-
FR-C001C 

P22-MP_-FR_2_3 4.09E-07 CCF of two components: P22-MPC-FR-C001B & P22-MPC-
FR-C001C 

P22-MP_-FS_1_2 3.04E-05 CCF of two components: P22-MPC-FS-C001A & P22-MPC-
FS-C001B 

P22-MP_-FS_1_2_3 1.82E-04 CCF of three components: P22-MPC-FS-C001A & P22-MPC-
FS-C001B & P22-MPC-FS-C001C 

P22-MP_-FS_1_3 3.04E-05 CCF of two components: P22-MPC-FS-C001A & P22-MPC-
FS-C001C 

P22-MP_-FS_2_3 3.04E-05 CCF of two components: P22-MPC-FS-C001B & P22-MPC-
FS-C001C 

P22-UV_-CC_1_2 5.00E-07 CCF of two components: P22-UV_-CC-F034A & P22-UV_-
CC-F034B 

P22-UV_-CC_1_2_3 4.55E-06 CCF of three components: P22-UV_-CC-F034A & P22-UV_-
CC-F034B & P22-UV_-CC-F034C 

P22-UV_-CC_1_3 5.00E-07 CCF of two components: P22-UV_-CC-F034A & P22-UV_-
CC-F034C 

P22-UV_-CC_2_3 5.00E-07 CCF of two components: P22-UV_-CC-F034B & P22-UV_-
CC-F034C 

P41-ACV-CC_1_2 3.95E-06 CCF of two components: P41-ACV-CC-F001A & P41-ACV-
CC-F001B 

P41-ACV-CC_1_2_3 1.21E-05 CCF of three components: P41-ACV-CC-F001A & P41-ACV-
CC-F001B & P41-ACV-CC-F001C 
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C&FS - Common Cause Failures 

Basic Event Probability Description 

P41-ACV-CC_1_2_4 1.21E-05 CCF of three components: P41-ACV-CC-F001A & P41-ACV-
CC-F001B & P41-ACV-CC-F001D 

P41-ACV-CC_1_3 3.95E-06 CCF of two components: P41-ACV-CC-F001A & P41-ACV-
CC-F001C 

P41-ACV-CC_1_3_4 1.21E-05 CCF of three components: P41-ACV-CC-F001A & P41-ACV-
CC-F001C & P41-ACV-CC-F001D 

P41-ACV-CC_1_4 3.95E-06 CCF of two components: P41-ACV-CC-F001A & P41-ACV-
CC-F001D 

P41-ACV-CC_2_3 3.95E-06 CCF of two components: P41-ACV-CC-F001B & P41-ACV-
CC-F001C 

P41-ACV-CC_2_3_4 1.21E-05 CCF of three components: P41-ACV-CC-F001B & P41-ACV-
CC-F001C & P41-ACV-CC-F001D 

P41-ACV-CC_2_4 3.95E-06 CCF of two components: P41-ACV-CC-F001B & P41-ACV-
CC-F001D 

P41-ACV-CC_3_4 3.95E-06 CCF of two components: P41-ACV-CC-F001C & P41-ACV-
CC-F001D 

P41-ACV-CC_ALL 1.21E-04 CCF of all components in group 'P41-ACV-CC' 

 



NEDO-33201 Rev 3 

4.9-45 

Table 4.9-5  

C&FS - Human Error Events  

Basic Event Description 

N21-XHE-FO-CONDPUMP OPERATOR FAILS TO START CONDENSATE PUMP 

N21-XHE-FO-FWPUMP OPERATOR FAILS TO START FEEDWATER PUMP 

N21-XHE-FO-CONDMU FAILURE TO MANUALLY OPEN CONDENSER MAKEUP VALVES 

P22-XHE-FO-HX FAILURE TO ALIGN TCCW HX 

P41-XHE-FO-TCCWHX FAILURE TO MANUALLY ALIGN STANDBY TCCW HX 

P22-XHE-FO-PUMP FAILURE TO START STANDBY TCCW PUMP 

 

Table 4.9-6  

C&FS – Top Events 

 Top Event Description Sheet

These top events can be found on Figure 4.9-4 

QT-TOPPCS 
One of four Feedwater Pumps One of four Condensate Pumps One of four Main 
Steam Lines Four of twelve Bypass Valves One of one Condensate Pump 
Recirculation Lines One of four Circulating Water Pumps 

1 

UF-TOP1 
One of four Feedwater Pumps One of four Condensate Pumps One of one 
Condensate Pump Recirculation Lines One of two Condensate Makeup Valves 
Open  

157 

These top events can be found on Figure 4.9-5 

N71-CIRC 
N71-CIRC models the circulating water system failure to provide condenser 
cooling. For this function to be successful, operation of at least one of the 
circulating water pumps is required. 

1 

These top events can be found on Figure 4.9-6 

P22-0001-_1 Two of Three TCCWS pumps supplying two of four TCCWS heat exchangers. 12 
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Table 4.9-7  

C&FS - Basic Events 

Basic Event Probability Description 

B21-ACV-OC-F001A 2.40E-05 MSIV F001A FAILS TO REMAIN OPEN 

B21-ACV-OC-F001B 2.40E-05 MSIV F001B FAILS TO REMAIN OPEN 

B21-ACV-OC-F001C 2.40E-05 MSIV F001C FAILS TO REMAIN OPEN 

B21-ACV-OC-F001D 2.40E-05 MSIV F001D FAILS TO REMAIN OPEN 

B21-ACV-OC-F002A 2.40E-05 MSIV F002A FAILS TO REMAIN OPEN 

B21-ACV-OC-F002B 2.40E-05 MSIV F002B FAILS TO REMAIN OPEN 

B21-ACV-OC-F002C 2.40E-05 MSIV F002C FAILS TO REMAIN OPEN 

B21-ACV-OC-F002D 2.40E-05 MSIV F002D FAILS TO REMAIN OPEN 

B21-ACV-OC-F102A 2.40E-05 AIR OPERATED CHECK VALVE F102A FAILS TO REMAIN 
OPEN 

B21-ACV-OC-F102B 2.40E-05 AIR OPERATED CHECK VALVE F102B FAILS TO REMAIN 
OPEN 

B21-MOV-OC-F100A 3.36E-06 MOTOR OPERATED VALVE FAILS TO REMAIN OPEN 

B21-MOV-OC-F100B 3.36E-06 MOTOR OPERATED VALVE F100B FAILS TO REMAIN 
OPEN 

B21-TNK-RP-A001A 2.40E-06 TANK A001A FAILS CATASTROPHICALLY 

B21-TNK-RP-A001B 2.40E-06 TANK A001B FAILS CATASTROPHICALLY 

B21-TNK-RP-A001C 2.40E-06 TANK A001C FAILS CATASTROPHICALLY 

B21-TNK-RP-A001D 2.40E-06 TANK A001D FAILS CATASTROPHICALLY 

B21-TNK-RP-A002A 2.40E-06 INSTRUMENT AIR ACCUMULATOR A002A RUPTURES 
CATASTROPHICALLY 

B21-TNK-RP-A002B 2.40E-06 TANK A002B FAILS CATASTROPHICALLY 

B21-TNK-RP-A002C 2.40E-06 TANK A002C FAILS CATASTROPHICALLY 

B21-TNK-RP-A002D 2.40E-06 TANK A002D FAILS CATASTROPHICALLY 

B21-UV_-OC-F101A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 

B21-UV_-OC-F101B 4.80E-06 CHECK VALVE F101B FAILS TO REMAIN OPEN 

B21-UV_-OC-F103A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 

B21-UV_-OC-F103B 4.80E-06 CHECK VALVE F103B FAILS TO REMAIN OPEN 

B21-UV_-OO-F031A 1.00E-03 CHECK VALVE F031A FAILS TO CLOSE 

B21-UV_-OO-F031B 1.00E-03 CHECK VALVE F031B FAILS TO CLOSE 

B21-UV_-OO-F031C 1.00E-03 CHECK VALVE F031C FAILS TO CLOSE 

B21-UV_-OO-F031D 1.00E-03 CHECK VALVE F031D FAILS TO CLOSE 

B21-UV_-OO-F032A 1.00E-03 CHECK VALVE F032A FAILS TO CLOSE 



NEDO-33201 Rev 3 

4.9-47 

Table 4.9-7  

C&FS - Basic Events 

Basic Event Probability Description 

B21-UV_-OO-F032B 1.00E-03 CHECK VALVE F032B FAILS TO CLOSE 

B21-UV_-OO-F032C 1.00E-03 CHECK VALVE F032C FAILS TO CLOSE 

B21-UV_-OO-F032D 1.00E-03 CHECK VALVE F032D FAILS TO CLOSE 

B21-UV_-RL-F031A 2.40E-05 CHECK VALVE F031A REVERSE LEAKAGE 

B21-UV_-RL-F031B 2.40E-05 CHECK VALVE F031B REVERSE LEAKAGE 

B21-UV_-RL-F031C 2.40E-05 CHECK VALVE F031C REVERSE LEAKAGE 

B21-UV_-RL-F031D 2.40E-05 CHECK VALVE F031D REVERSE LEAKAGE 

B21-UV_-RL-F032A 2.40E-05 CHECK VALVE F032A REVERSE LEAKAGE 

B21-UV_-RL-F032B 2.40E-05 CHECK VALVE F032B REVERSE LEAKAGE 

B21-UV_-RL-F032C 2.40E-05 CHECK VALVE F032C REVERSE LEAKAGE 

B21-UV_-RL-F032D 2.40E-05 CHECK VALVE F032D REVERSE LEAKAGE 

BOPCWS-SYS-FAILS 1.00E-03 BALANCE OF PLANT CHILLED WATER SYSTEM FAILS 

N21-ACV-CC-F0016 2.00E-03 AIR OPERATED VALVE F0016 FAILS TO OPEN 

N21-ACV-CC-F0037A 2.00E-03 FW PUMP 1A RECIRC FLOW CONTROL VALVE FAILS TO 
OPEN 

N21-ACV-CC-F0037B 2.00E-03 FW PUMP 1B RECIRC FLOW CONTROL VALVE FAILS TO 
OPEN 

N21-ACV-CC-F0037C 2.00E-03 FW PUMP 1C RECIRC FLOW CONTROL VALVE FAILS TO 
OPEN 

N21-ACV-CC-F0037D 2.00E-03 FW PUMP 1D RECIRC FLOW CONTROL VALVE FAILS TO 
OPEN 

N21-ACV-OC-F0016 2.40E-05 AIR OPERATED VALVE N21-F0016 FAILS TO REMAIN 
OPEN 

N21-ACV-OC-F0018 2.40E-05 AIR OPERATED VALVE N21-F018 FAILS TO REMAIN 
OPEN 

N21-AHU-FR-CONDA 2.40E-04 AIR HANDLING UNIT COND PUMP ROOM TRAIN A FAILS 
TO RUN 

N21-AHU-FR-CONDB 2.40E-04 AIR HANDLING UNIT COND PUMP ROOM TRAIN B FAILS 
TO RUN 

N21-AHU-FR-FWA 2.40E-04 AIR HANDLING UNIT FW PUMP ROOM TRAIN A FAILS TO 
RUN 

N21-AHU-FR-FWB 2.40E-04 AIR HANDLING UNIT FW PUMP ROOM TRAIN B FAILS TO 
RUN 

N21-AHU-FS-CONDA 6.00E-03 AIR HANDLING UNIT COND PUMP ROOM TRAIN A FAILS 
TO START 

N21-AHU-FS-CONDB 6.00E-03 AIR HANDLING UNIT COND PUMP ROOM TRAIN B FAILS 
TO START 
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C&FS - Basic Events 

Basic Event Probability Description 

N21-AHU-FS-FWA 6.00E-03 AIR HANDLING UNIT FW PUMP ROOM TRAIN A FAILS TO 
START 

N21-AHU-FS-FWB 6.00E-03 AIR HANDLING UNIT FW PUMP ROOM TRAIN B FAILS TO 
START 

N21-FLG-SF-
ABCRUNCOND 2.50E-01 SPLIT FRACTION CONDENSATE PUMPS A, B, C 

RUNNING, D STANDBY 

N21-FLG-SF-ABCRUNFEED 2.50E-01 SPLIT FRACTION FEEDWATER PUMPS A, B, C 
RUNNING, D STANDBY 

N21-FLG-SF-
ABDRUNCOND 2.50E-01 SPLIT FRACTION CONDENSATE PUMPS A, B, D 

RUNNING, C STANDBY 

N21-FLG-SF-ABDRUNFEED 2.50E-01 SPLIT FRACTION FEEDWATER PUMPS A, B, D 
RUNNING, C STANDBY 

N21-FLG-SF-
ACDRUNCOND 2.50E-01 SPLIT FRACTION CONDENSATE PUMPS A, C, D 

RUNNING, B STANDBY 

N21-FLG-SF-ACDRUNFEED 2.50E-01 SPLIT FRACTION FEEDWATER PUMPS A, C, D 
RUNNING, B STANDBY 

N21-FLG-SF-
BCDRUNCOND 2.50E-01 SPLIT FRACTION CONDENSATE PUMPS B, C, D 

RUNNING, A STANDBY 

N21-FLG-SF-BCDRUNFEED 2.50E-01 SPLIT FRACTION FEEDWATER PUMPS B, C, D 
RUNNING, A STANDBY 

N21-FLG-SF-CONDARUN 5.00E-01 SPLIT FRACTION OF TIME TRAIN A AHU RUNNING FOR 
COND PUMP ROOM 

N21-FLG-SF-CONDBRUN 5.00E-01 SPLIT FRACTION OF TIME TRAIN B AHU RUNNING FOR 
COND PUMP ROOM 

N21-FLG-SF-FWARUN 5.00E-01 SPLIT FRACTION OF TIME TRAIN A AHU RUNNING FOR 
FW PUMP ROOM 

N21-FLG-SF-FWBRUN 5.00E-01 SPLIT FRACTION OF TIME TRAIN B AHU RUNNING FOR 
FW PUMP ROOM 

N21-MOV-CC-F0033 4.00E-03 FW PUMP 1A DISCHARGE MOV F0033 FAILS TO OPEN 

N21-MOV-CC-F0034 4.00E-03 FW PUMP 1B DISCHARGE MOV F0034 FAILS TO OPEN 

N21-MOV-CC-F0035 4.00E-03 FW PUMP 1C DISCHARGE MOV F0035 FAILS TO OPEN 

N21-MOV-CC-F0036 4.00E-03 FW PUMP 1D DISCHARGE MOV F0036 FAILS TO OPEN 

N21-MOV-CC-F005 4.00E-03 MOTOR OPERATED VALVE F005 FAILS TO OPEN 

N21-MOV-CC-F006 4.00E-03 MOTOR OPERATED VALVE F006 FAILS TO OPEN 

N21-MOV-CC-F007 4.00E-03 MOTOR OPERATED VALVE F007 FAILS TO OPEN 

N21-MOV-CC-F008 4.00E-03 MOTOR OPERATED VALVE F008 FAILS TO OPEN 

N21-MOV-OC-F0033 3.36E-06 FW PUMP 1A DISCHARGE MOV F0033 FAILS TO REMAIN 
OPEN 
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C&FS - Basic Events 

Basic Event Probability Description 

N21-MOV-OC-F0034 3.36E-06 FW PUMP 1B DISCHARGE MOV F0034 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F0035 3.36E-06 FW PUMP 1C DISCHARGE MOV F0035 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F0036 3.36E-06 FW PUMP 1D DISCHARGE MOV F0036 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F005 3.36E-06 MOTOR OPERATED VALVE F005 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F0057 3.36E-06 MOTOR OPERATED VALVE N21-F0057 FAILS TO 
REMAIN OPEN 

N21-MOV-OC-F006 3.36E-06 MOTOR OPERATED VALVE F006 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F007 3.36E-06 MOTOR OPERATED VALVE F007 FAILS TO REMAIN 
OPEN 

N21-MOV-OC-F008 3.36E-06 MOTOR OPERATED VALVE F008 FAILS TO REMAIN 
OPEN 

N21-MPF-FR-C001A 6.00E-04 MOTOR-DRIVEN FDWTR PUMP A FAILS TO RUN 

N21-MPF-FR-C001AB 6.00E-04 MOTOR-DRIVEN FDWTR BOOSTER PUMP A FAILS TO 
RUN 

N21-MPF-FR-C001B 6.00E-04 MOTOR-DRIVEN FDWTR PUMP B FAILS TO RUN 

N21-MPF-FR-C001BB 6.00E-04 MOTOR-DRIVEN FDWTR BOOSTER PUMP B FAILS TO 
RUN 

N21-MPF-FR-C001C 6.00E-04 MOTOR-DRIVEN FDWTR PUMP C FAILS TO RUN 

N21-MPF-FR-C001CB 6.00E-04 MOTOR-DRIVEN FDWTR BOOSTER PUMP C FAILS TO 
RUN 

N21-MPF-FR-C001D 6.00E-04 MOTOR-DRIVEN FDWTR PUMP D FAILS TO RUN 

N21-MPF-FR-C001DB 6.00E-04 MOTOR-DRIVEN FDWTR BOOSTER PUMP D FAILS TO 
RUN 

N21-MPF-FS-C001A 2.00E-03 MOTOR-DRIVEN FEEDWATER PUMP A FAILS TO START

N21-MPF-FS-C001AB 2.00E-03 MOTOR-DRIVEN FEEDWATER BOOSTER PUMP A FAILS 
TO START 

N21-MPF-FS-C001B 2.00E-03 MOTOR-DRIVEN FEEDWATER PUMP B FAILS TO START

N21-MPF-FS-C001BB 2.00E-03 MOTOR-DRIVEN FEEDWATER BOOSTER PUMP B FAILS 
TO START 

N21-MPF-FS-C001C 2.00E-03 MOTOR-DRIVEN FEEDWATER PUMP C FAILS TO START

N21-MPF-FS-C001CB 2.00E-03 MOTOR-DRIVEN FEEDWATER BOOSTER PUMP C FAILS 
TO START 

N21-MPF-FS-C001D 2.00E-03 MOTOR-DRIVEN FEEDWATER PUMP D FAILS TO START
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C&FS - Basic Events 

Basic Event Probability Description 

N21-MPF-FS-C001DB 2.00E-03 MOTOR-DRIVEN FEEDWATER BOOSTER PUMP D FAILS 
TO START 

N21-MP_-FR-CONDA 6.00E-04 MOTOR-DRIVEN COND. PUMP A FAILS TO RUN 

N21-MP_-FR-CONDB 6.00E-04 MOTOR-DRIVEN COND PUMP B FAILS TO RUN, GIVEN 
START 

N21-MP_-FR-CONDC 6.00E-04 MOTOR-DRIVEN COND PUMP C FAILS TO RUN, GIVEN 
START 

N21-MP_-FR-CONDD 6.00E-04 MOTOR-DRIVEN PUMP D FAILS TO RUN 

N21-MP_-FS-CONDA 2.00E-03 MOTOR-DRIVEN CONDENSATE PUMP A FAILS TO 
START 

N21-MP_-FS-CONDB 2.00E-03 MOTOR-DRIVEN CONDENSATE PUMP B FAILS TO 
START 

N21-MP_-FS-CONDC 2.00E-03 MOTOR-DRIVEN CONDENSATE PUMP C FAILS TO 
START 

N21-MP_-FS-CONDD 2.00E-03 MOTOR-DRIVEN CONDENSATE PUMP D FAILS TO 
START 

N21-NSC-TM-C001A 1.50E-03 FEEDWATER PUMP BRANCH A IN MAINTENANCE 

N21-NSC-TM-C001B 1.50E-03 FEEDWATER PUMP BRANCH B IN MAINTENANCE 

N21-NSC-TM-C001C 1.50E-03 FEEDWATER PUMP BRANCH C IN MAINTENANCE 

N21-NSC-TM-C001D 1.50E-03 FEEDWATER PUMP BRANCH D IN MAINTENANCE 

N21-NSC-TM-CONDA 1.50E-03 CONDENSATE PUMP BRANCH A IN MAINTENANCE 

N21-NSC-TM-CONDB 1.50E-03 CONDENSATE PUMP BRANCH B IN MAINTENANCE 

N21-NSC-TM-CONDC 1.50E-03 CONDENSATE PUMP BRANCH C IN MAINTENANCE 

N21-NSC-TM-CONDD 1.50E-03 CONDENSATE PUMP BRANCH D IN MAINTENANCE 

N21-STR-PG-FL001A 2.40E-04 STRAINER/FILTER FOR PMP A PLUGS DURING 
OPERATION 

N21-STR-PG-FL001B 2.40E-04 STRAINER/FILTER FOR PMP B PLUGS DURING 
OPERATION 

N21-STR-PG-FL001C 2.40E-04 STRAINER/FILTER FOR PMP C PLUGS DURING 
OPERATION 

N21-STR-PG-FL001D 2.40E-04 STRAINER/FILTER FOR PMP D PLUGS DURING 
OPERATION 

N21-TRN-RE-CONDA 3.00E-02 FAILURE TO RESTORE CONDENSATE TRAIN A 

N21-TRN-RE-CONDB 3.00E-02 FAILURE TO RESTORE CONDENSATE TRAIN B 

N21-TRN-RE-CONDC 3.00E-02 FAILURE TO RESTORE CONDENSATE TRAIN C 

N21-TRN-RE-CONDD 3.00E-02 FAILURE TO RESTORE CONDENSATE TRAIN D 
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C&FS - Basic Events 

Basic Event Probability Description 

N21-TRN-RE-FWA 3.00E-02 FAILURE TO RESTORE FEEDWATER TRAIN A 

N21-TRN-RE-FWB 3.00E-02 FAILURE TO RESTORE FEEDWATER TRAIN B 

N21-TRN-RE-FWC 3.00E-02 FAILURE TO RESTORE FEEDWATER TRAIN C 

N21-TRN-RE-FWD 3.00E-02 FAILURE TO RESTORE FEEDWATER TRAIN D 

N21-UV_-CC-F008A 1.00E-04 CHECK VALVE F008A FOR CND PUMP A FAILS TO OPEN

N21-UV_-CC-F008B 1.00E-04 CHECK VALVE F008B FOR CND PUMP B FAILS TO OPEN

N21-UV_-CC-F008C 1.00E-04 CHECK VALVE F008C FOR CND PUMP C FAILS TO 
OPEN 

N21-UV_-CC-F008D 1.00E-04 CHECK VALVE F008D FOR CND PUMP D FAILS TO 
OPEN 

N21-UV_-CC-F021A 1.00E-04 CHECK VALVE F021A FOR FWP A FAILS TO OPEN 

N21-UV_-CC-F021B 1.00E-04 CHECK VALVE F021B FOR FWP B FAILS TO OPEN 

N21-UV_-CC-F021C 1.00E-04 CHECK VALVE F021C FOR FWP C FAILS TO OPEN 

N21-UV_-CC-F021D 1.00E-04 CHECK VALVE F021D FOR FWP D FAILS TO OPEN 

N37-HOV-CC-F0001A 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001A 
FAILS TO OPEN 

N37-HOV-CC-F0001B 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001B 
FAILS TO OPEN 

N37-HOV-CC-F0001C 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001C 
FAILS TO OPEN 

N37-HOV-CC-F0001D 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001D 
FAILS TO OPEN 

N37-HOV-CC-F0001E 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001E 
FAILS TO OPEN 

N37-HOV-CC-F0001F 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0001F 
FAILS TO OPEN 

N37-HOV-CC-F0002A 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002A 
FAILS TO OPEN 

N37-HOV-CC-F0002B 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002B 
FAILS TO OPEN 

N37-HOV-CC-F0002C 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002C 
FAILS TO OPEN 

N37-HOV-CC-F0002D 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002D 
FAILS TO OPEN 

N37-HOV-CC-F0002E 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002E 
FAILS TO OPEN 
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C&FS - Basic Events 

Basic Event Probability Description 

N37-HOV-CC-F0002F 2.00E-03 HYDRAULIC VALVE FOR TURBINE BYPASS F0002F 
FAILS TO OPEN 

P30-ACV-CC-F023 2.00E-03 AIR OPERATED VALVE P30-F023 FAILS TO OPEN 

P30-ACV-CC-F026 2.00E-03 AIR OPERATED VALVE P30-F026 FAILS TO OPEN 

P30-ACV-OC-F023 2.40E-05 AIR OPERATED VALVE P30-F023 FAILS TO REMAIN 
OPEN 

P30-ACV-OC-F026 2.40E-05 AIR OPERATED VALVE F026 FAILS TO REMAIN OPEN 

P30-ACV-TM-F023 8.00E-04 VALVE P30-F023 UNAVAILABLE DUE TO TEST OR 
MAINTENANCE 

P30-ACV-TM-F026 8.00E-04 VALVE P30-F026 UNAVAILABLE DUE TO TEST OR 
MAINTENANCE 

P30-TNK-RP-A001 2.40E-06 CONDENSATE STORAGE TANK LEAKS 
CATASTROPHICALLY 

Basic Event Prob Description 

N71-MP_-FR-C001A 6.00E-04 MOTOR-DRIVEN CIRC PUMP A FAILS TO RUN 

N71-MP_-FR-C001B 6.00E-04 MOTOR-DRIVEN CIRC PUMP B FAILS TO RUN 

N71-MP_-FR-C001C 6.00E-04 MOTOR-DRIVEN CIRC PUMP C FAILS TO RUN 

N71-MP_-FR-C001D 6.00E-04 MOTOR-DRIVEN CIRC PUMP D FAILS TO RUN 

N71-NSC-TM-C001A 1.50E-03 CIRC PUMP A IN MAINTENANCE 

N71-NSC-TM-C001B 1.50E-03 CIRC PUMP B IN MAINTENANCE 

N71-NSC-TM-C001C 1.50E-03 CIRC PUMP C IN MAINTENANCE 

N71-NSC-TM-C001D 1.50E-03 CIRC PUMP D IN MAINTENANCE 

N71-STR-PG-S001 2.40E-04 INTAKE TRASH RACK A (STRAINER) PLUGS 

N71-STR-PG-S002 2.40E-04 INTAKE TRASH RACK B (STRAINER) PLUGS 

N71-STR-PG-S003 2.40E-04 INTAKE TRASH RACK C (STRAINER) PLUGS 

N71-STR-PG-S004 2.40E-04 INTAKE TRASH RACK D (STRAINER) PLUGS 

Basic Event Prob Description 

P22-ACV-CO-F0008 7.20E-07 TCCW HX BYPASS VALVE FAILS TO REMAIN CLOSED 

P22-ACV-OC-F0006 2.40E-05 TCCW HX FLOW CONTROL VALVE FAILS TO REMAIN 
OPEN 

P22-FLG-SF-1A1BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 1B IN SERVICE, 2A & 
2B IN STANDBY 

P22-FLG-SF-1A2ARUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 2A IN SERVICE, 1B & 
2B IN STANDBY 

P22-FLG-SF-1A2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 2B IN SERVICE, 1B & 
2A IN STANDBY 
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Table 4.9-7  

C&FS - Basic Events 

Basic Event Probability Description 

P22-FLG-SF-1B2ARUN 1.67E-01 SPLIT FRACTION TCCW HX 1B & 2A IN SERVICE, 1A & 
2B IN STANDBY 

P22-FLG-SF-1B2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1B & 2B IN SERVICE, 1A & 
2A IN STANDBY 

P22-FLG-SF-2A2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 2A & 2B IN SERVICE, 1A & 
1B IN STANDBY 

P22-FLG-SF-ABRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1B RUNNING, 1C 
IN STANDBY 

P22-FLG-SF-ACRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1C RUNNING, 1B 
IN STANDBY 

P22-FLG-SF-BCRUN 3.30E-01 SPLIT FRACTION TCCW PUMPS 1B & 1C RUNNING, 1A 
IN STANDBY 

P22-HX_-PG-B001A 2.40E-05 HEAT EXCHANGER 1A FAILS 

P22-HX_-PG-B001B 2.40E-05 HEAT EXCHANGER 1B FAILS 

P22-HX_-PG-B002A 2.40E-05 HEAT EXCHANGER 0002A FAILS 

P22-HX_-PG-B002B 2.40E-05 HEAT EXCHANGER 0002B FAILS 

P22-MOV-CC-F0005A 4.00E-03 MOV OF HX 1A FAILS TO OPEN 

P22-MOV-CC-F0005B 4.00E-03 MOV OF HX 1B FAILS TO OPEN 

P22-MOV-CC-F0005C 4.00E-03 MOV OF HX 2A FAILS TO OPEN 

P22-MOV-CC-F0005D 4.00E-03 MOV OF HX 2B FAILS TO OPEN 

P22-MOV-OC-F0005A 3.36E-06 MOV FOR HX 1A FAILS TO REMAIN OPEN 

P22-MOV-OC-F0005B 3.36E-06 MOV FOR HX 1B FAILS TO REMAIN OPEN 

P22-MOV-OC-F0005C 3.36E-06 MOV FOR HX 0002A FAILS TO REMAIN OPEN 

P22-MOV-OC-F0005D 3.36E-06 MOV F0005D FOR HX-0002B FAILS TO REMAIN OPEN 

P22-MPC-FR-C001A 6.00E-04 MOTOR-DRIVEN PUMP A FOR TCCW FAILS TO RUN, 
GIVEN START 

P22-MPC-FR-C001B 6.00E-04 MOTOR-DRIVEN PUMP B FOR TCCW FAILS TO RUN, 
GIVEN START 

P22-MPC-FR-C001C 6.00E-04 MOTOR-DRIVEN PUMP C FOR TCCW FAILS TO RUN, 
GIVEN START 

P22-MPC-FS-C001A 2.00E-03 TCCW MOTOR-DRIVEN PUMP 1A FAILS TO START 

P22-MPC-FS-C001B 2.00E-03 TCCW MOTOR-DRIVEN PUMP 1B FAILS TO START 

P22-MPC-FS-C001C 2.00E-03 TCCW MOTOR-DRIVEN PUMP 1C FAILS TO START 

P22-NSC-TM-B001A 1.50E-03 HEAT EXCHANGER 0001A IN MAINTENANCE 

P22-NSC-TM-B001B 1.50E-03 HEAT EXCHANGER 0001B IN MAINTENANCE 

P22-NSC-TM-B002A 1.50E-03 HEAT EXCHANGER 0002A IN MAINTENANCE 
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Table 4.9-7  

C&FS - Basic Events 

Basic Event Probability Description 

P22-NSC-TM-B002B 1.50E-03 HEAT EXCHANGER 0002B IN MAINTENANCE 

P22-NSC-TM-C001A 1.50E-03 TCCW PUMP A IN MAINTENANCE 

P22-NSC-TM-C001B 1.50E-03 TCCW PUMP B IN MAINTENANCE 

P22-NSC-TM-C001C 1.50E-03 TCCW PUMP C IN MAINTENANCE 

P22-NSC-TM-HXS 7.50E-05 MULTIPLE TCCW HXS OUT FOR TESTING/ 
MAINTENANCE 

P22-NSC-TM-PUMPS 7.50E-05 MULTIPLE TCCW PUMPS OUT FOR TESTING/ 
MAINTENANCE 

P22-TNK-RP-A001 2.40E-06 TCCW SURGE TANK LEAKS CATASTROPHICALLY 

P22-TRN-RE-HX1A 3.00E-02 FAILURE TO RESTORE TCCW HX1A 

P22-TRN-RE-HX1B 3.00E-02 FAILURE TO RESTORE TCCW HX1B 

P22-TRN-RE-HX2A 3.00E-02 FAILURE TO RESTORE TCCW HX2A 

P22-TRN-RE-HX2B 3.00E-02 FAILURE TO RESTORE TCCW HX2B 

P22-TRN-RE-PUMP1A 3.00E-02 FAILURE TO RESTORE TCCW PUMP 1A 

P22-TRN-RE-PUMP1B 3.00E-02 FAILURE TO RESTORE TCCW PUMP 1B 

P22-TRN-RE-PUMP1C 3.00E-02 FAILURE TO RESTORE TCCW PUMP 1C 

P22-UV_-CC-F034A 1.00E-04 CHECK VALVE F034A FAILS TO OPEN 

P22-UV_-CC-F034B 1.00E-04 CHECK VALVE F034B FAILS TO OPEN 

P22-UV_-CC-F034C 1.00E-04 CHECK VALVE F034C FAILS TO OPEN 

P22-UV_-OO-F034A 1.00E-03 CHECK VALVE F034A FAILS TO CLOSE 

P22-UV_-OO-F034B 1.00E-03 CHECK VALVE F034B FAILS TO CLOSE 

P22-UV_-OO-F034C 1.00E-03 CHECK VALVE F034C FAILS TO CLOSE 

P41-ACV-CC-F001A 2.00E-03 VALVE P41-F001A FAILS TO OPEN 

P41-ACV-CC-F001B 2.00E-03 VALVE P41-F001B FAILS TO OPEN 

P41-ACV-CC-F001C 2.00E-03 VALVE P41-F001C FAILS TO OPEN 

P41-ACV-CC-F001D 2.00E-03 VALVE P41-F001D FAILS TO OPEN 

P41-ACV-OC-F001A 2.40E-05 VALVE P22-F001A FAILS TO REMAIN OPEN 

P41-ACV-OC-F001B 2.40E-05 VALVE P41-F001B FAILS TO REMAIN OPEN 

P41-ACV-OC-F001C 2.40E-05 VALVE P41-F001C FAILS TO REMAIN OPEN 

P41-ACV-OC-F001D 2.40E-05 VALVE P41-F001D FAILS TO REMAIN OPEN 

P41-MOV-OC-F008A 3.36E-06 VALVE P41-F008A FAILS TO REMAIN OPEN 

P41-MOV-OC-F008B 3.36E-06 VALVE P41-F008B FAILS TO REMAIN OPEN 

P41-MOV-OC-F008C 3.36E-06 VALVE P41-F008C FAILS TO REMAIN OPEN 
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Basic Event Probability Description 

P41-MOV-OC-F008D 3.36E-06 VALVE P41-F008D FAILS TO REMAIN OPEN 

XHOSLOSP 1.00E-03 HOUSE EVENT: INITIATING EVENT IS LOSP (VALUE =1) 
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Table 4.9-8  

C&FS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

QT-TOPPCS PCS FAILURE 

Probability % of 
Top Event Probability Description 

2.E-03 27.2 N21-ACV-CC-
F0016 2.E-03 AIR OPERATED VALVE F0016 FAILS TO OPEN 

1.E-03 13.6 N71-CIRC 1.E-03 CIRCULATING WATER SYSTEM FAILS TO 
PROVIDE COND. COOL. 

1.E-03 13.6 P22-0001-_1 1.E-03 LOSS OF COOLING FROM TCCW SYSTEM 

1.E-03 13.6 P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR SUPPLY 

BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER 

SYSTEM FAILS 
5.E-04 6.8 

N21-FLG-SF-
CONDARUN 5.E-01 SPLIT FRACTION OF TIME TRAIN A AHU 

RUNNING FOR COND PUMP ROOM 

BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER 

SYSTEM FAILS 
5.E-04 6.8 

N21-FLG-SF-
CONDBRUN 5.E-01 SPLIT FRACTION OF TIME TRAIN B AHU 

RUNNING FOR COND PUMP ROOM 

BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER 

SYSTEM FAILS 
5.E-04 6.8 

N21-FLG-SF-
FWARUN 5.E-01 SPLIT FRACTION OF TIME TRAIN A AHU 

RUNNING FOR FW PUMP ROOM 

BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER 

SYSTEM FAILS 
5.E-04 6.8 

N21-FLG-SF-
FWBRUN 5.E-01 SPLIT FRACTION OF TIME TRAIN B AHU 

RUNNING FOR FW PUMP ROOM 

1.E-04 1.4 N37-HOV-CC_ALL 1.E-04 CCF of all components in group 'N37-HOV-CC' 

2.4E-05 0.3 N21-ACV-OC-
F0016 2.4E-05 AIR OPERATED VALVE N21-F0016 FAILS TO 

REMAIN OPEN 
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UF-TOP1 HIGH PRESSURE INJECTION WITH FEEDWATER FAILS 

Probability % of 
Top Event Probability Description 

2.E-03 30.9 N21-ACV-CC-F0016 2.E-03 AIR OPERATED VALVE F0016 FAILS TO OPEN 
1.E-03 15.4 P22-0001-_1 1.E-03 LOSS OF COOLING FROM TCCW SYSTEM 
1.E-03 15.4 P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR SUPPLY 

BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER SYSTEM 

FAILS 5.E-04 7.7 
N21-FLG-SF-
CONDARUN 5.E-01 SPLIT FRACTION OF TIME TRAIN A AHU 

RUNNING FOR COND PUMP ROOM 
BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER SYSTEM 

FAILS 5.E-04 7.7 
N21-FLG-SF-
CONDBRUN 5.E-01 SPLIT FRACTION OF TIME TRAIN B AHU 

RUNNING FOR COND PUMP ROOM 
BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER SYSTEM 

FAILS 5.E-04 7.7 
N21-FLG-SF-
FWARUN 5.E-01 SPLIT FRACTION OF TIME TRAIN A AHU 

RUNNING FOR FW PUMP ROOM 
BOPCWS-SYS-
FAILS 1.E-03 BALANCE OF PLANT CHILLED WATER SYSTEM 

FAILS 5.E-04 7.7 
N21-FLG-SF-
FWBRUN 5.E-01 SPLIT FRACTION OF TIME TRAIN B AHU 

RUNNING FOR FW PUMP ROOM 

1.93E-04 3.0 P30-ACV-CC_1_2 1.93E-04 CCF of two components: P30-ACV-CC-F023 & 
P30-ACV-CC-F026 

2.4E-05 0.4 N21-ACV-OC-F0016 2.4E-05 AIR OPERATED VALVE N21-F0016 FAILS TO 
REMAIN OPEN 

2.4E-05 0.4 N21-ACV-OC-F0018 2.4E-05 AIR OPERATED VALVE N21-F018 FAILS TO 
REMAIN OPEN 
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P22-0001-_1 LOSS OF COOLING FROM TCCW SYSTEM 

Probability % of 
Top Event Probability Description 

1.E-03 23.3 C62-P22-TCCWT 1.E-03 TEMPERATURE CONTROL FAILS TCCW HXs 
P22-FLG-SF-
ABRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1B 

RUNNING, 1C IN STANDBY 3.33E-04 7.7 
R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 

1000A3 
P22-FLG-SF-
ABRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1B 

RUNNING, 1C IN STANDBY 3.33E-04 7.7 
R16-A3SWGR-ST 1.E-03 LOSS OF 125VDC SWGR DC POWER FROM R16-

A3 (BATTERY ONLY) 
P22-FLG-SF-
ACRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1C 

RUNNING, 1B IN STANDBY 3.33E-04 7.7 
R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 

1000A3 
P22-FLG-SF-
ACRUN 3.33E-01 SPLIT FRACTION TCCW PUMPS 1A & 1C 

RUNNING, 1B IN STANDBY 3.33E-04 7.7 
R16-A3SWGR-ST 1.E-03 LOSS OF 125VDC SWGR DC POWER FROM R16-

A3 (BATTERY ONLY) 
P22-FLG-SF-
BCRUN 3.3E-01 SPLIT FRACTION TCCW PUMPS 1B & 1C 

RUNNING, 1A IN STANDBY 3.3E-04 7.7 
R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 

1000A3 
P22-FLG-SF-
BCRUN 3.3E-01 SPLIT FRACTION TCCW PUMPS 1B & 1C 

RUNNING, 1A IN STANDBY 3.3E-04 7.7 
R16-A3SWGR-ST 1.E-03 LOSS OF 125VDC SWGR DC POWER FROM R16-

A3 (BATTERY ONLY) 
P22-FLG-SF-
1A1BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 1B IN SERVICE, 

2A & 2B IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
P22-FLG-SF-
1A2ARUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 2A IN SERVICE, 

1B & 2B IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
P22-FLG-SF-
1A2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1A & 2B IN SERVICE, 

1B & 2A IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
P22-FLG-SF-
1B2ARUN 1.67E-01 SPLIT FRACTION TCCW HX 1B & 2A IN SERVICE, 

1A & 2B IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
P22-FLG-SF-
1B2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 1B & 2B IN SERVICE, 

1A & 2A IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
P22-FLG-SF-
2A2BRUN 1.67E-01 SPLIT FRACTION TCCW HX 2A & 2B IN SERVICE, 

1A & 1B IN STANDBY 1.67E-04 3.9 
P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 
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N71-CIRC CIRCULATING WATER SYSTEM FAILS TO PROVIDE COND. COOL. 

Probability % of 
Top Event Probability Description 

5.68E-06 94.4 N71-STR-
PG_ALL 5.68E-06 CCF of all components in group 'N71-STR-PG' 

3.2E-07 5.3 N71-MP_-
FR_ALL 3.2E-07 CCF of all components in group 'N71-MP_-FR' 

N71-MP_-
FR_1_2_3 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001B & N71-MP_-FR-C001C 1.44E-09 0.0 
N71-NSC-TM-
C001D 1.5E-03 CIRC PUMP D IN MAINTENANCE 

N71-MP_-
FR_1_2_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001B & N71-MP_-FR-C001D 1.44E-09 0.0 
N71-NSC-TM-
C001C 1.5E-03 CIRC PUMP C IN MAINTENANCE 

N71-MP_-
FR_1_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001C & N71-MP_-FR-C001D 1.44E-09 0.0 
N71-NSC-TM-
C001B 1.5E-03 CIRC PUMP B IN MAINTENANCE 

N71-MP_-
FR_2_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001B & N71-

MP_-FR-C001C & N71-MP_-FR-C001D 1.44E-09 0.0 
N71-NSC-TM-
C001A 1.5E-03 CIRC PUMP A IN MAINTENANCE 

N71-MP_-
FR_1_2_3 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001B & N71-MP_-FR-C001C 9.61E-10 0.0 
R11-0000B2 1.E-03 LOSS OF 13.8 KV AC FROM POWER GENERATION 

BUS 0000B2 
N71-MP_-
FR_1_2_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001B & N71-MP_-FR-C001D 9.61E-10 0.0 
R11-0000A2 1.E-03 LOSS OF 13.8 KV AC FROM POWER GENERATION 

BUS 0000A2 
N71-MP_-
FR_1_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001A & N71-

MP_-FR-C001C & N71-MP_-FR-C001D 9.61E-10 0.0 
R11-0000B1 1.E-03 LOSS OF 13.8 KV AC FROM POWER GENERATION 

BUS 0000B1 
N71-MP_-
FR_2_3_4 9.61E-07 CCF of three components: N71-MP_-FR-C001B & N71-

MP_-FR-C001C & N71-MP_-FR-C001D 9.61E-10 0.0 
R11-0000A1 1.E-03 LOSS OF 13.8 KV AC FROM POWER GENERATION 

BUS 0000A1 

Notes: 

Flags N21-FLG-SF-***RUNCOND and N21-FLG-SF-***RUNFEED have been set to 0.25 for 
generation of cutsets.  

Flags N21-FLG-SF-COND*RUN and N21-FLG-SF-FW*RUN have been set to 0.5 for 
generation of cutsets. 

Flags P22-FLG-SF-*A*BRUN have been set to 0.167 for generation of cutsets. 

Flags P22-FLG-SF-**RUN have been set to 0.33 for generation of cutsets. 
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Figure 4.9-1. Simplified Diagram of Condensate and Feedwater System 
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Figure 4.9-2. Simplified Diagram of Turbine Component Cooling Water System  
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Figure 4.9-3. Simplified Diagram of Circulating Water System  
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PCS FAILURE

QT-TOPPCS

LOSS OF STEAM REMOVAL

N21-0005-_1

NINE OF TWELVE
TURBINE BYPASS VALVES

FAIL TO OPEN

N21-0112-_1

Sheet 2

MAIN STEAM FROM
REACTOR VESSEL TO

TURBINE BYPASS FAILS

N21-0006-_1

MAIN STEAM TRAIN A
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1A

Sheet 99

MAIN STEAM TRAIN B
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1B

Sheet 104

MAIN STEAM TRAIN C
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1C

Sheet 109

MAIN STEAM TRAIN D
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1D

Sheet 114

LOSS OF FEEDWATER
INJECTION

N21-0002-_1

Sheet 119

 
Figure 4.9-4. Condensate and Feedwater System Fault Tree 
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NINE OF TWELVE
TURBINE BYPASS VALVES

FAIL TO OPEN

N21-0112-_1

9
Sheet 1

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001A

FAILS TO OPEN --
including common caus

N37-HOV-CC-G1

Sheet 3

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001B

FAILS TO OPEN --
including common caus

N37-HOV-CC-G2

Sheet 11

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001C

FAILS TO OPEN --
including common caus

N37-HOV-CC-G3

Sheet 19

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001D

FAILS TO OPEN --
including common caus

N37-HOV-CC-G4

Sheet 27

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001E

FAILS TO OPEN --
including common caus

N37-HOV-CC-G5

Sheet 35

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001F

FAILS TO OPEN --
including common caus

N37-HOV-CC-G6

Sheet 43

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002A

FAILS TO OPEN --
including common caus

N37-HOV-CC-G7

Sheet 51

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002B

FAILS TO OPEN --
including common caus

N37-HOV-CC-G8

Sheet 59

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002C

FAILS TO OPEN --
including common caus

N37-HOV-CC-G9

Sheet 67

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002D

FAILS TO OPEN --
including common caus

N37-HOV-CC-G10

Sheet 75

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002E

FAILS TO OPEN --
including common caus

N37-HOV-CC-G11

Sheet 83

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002F

FAILS TO OPEN --
including common caus

N37-HOV-CC-G12

Sheet 91

  
Figure 4.9-4.  Sheet 2  Condensate and Feedwater System 
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4.9-65 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001A

FAILS TO OPEN --
including common caus

N37-HOV-CC-G1
Sheet 2

N37-HOV-CC-G_79

Sheet 4

N37-HOV-CC-G_78

Sheet 5

N37-HOV-CC-G_77

Sheet 6

N37-HOV-CC-G_76

Sheet 7

N37-HOV-CC-G_75

Sheet 8

N37-HOV-CC-G_74

Sheet 9

N37-HOV-CC-G_73

Sheet 10

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001A

FAILS TO OPEN

N37-HOV-CC-F0001A
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B

N37-HOV-CC_1_2

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C

N37-HOV-CC_1_3

2 1.01E-05

  
Figure 4.9-4.  Sheet 3  Condensate and Feedwater System 
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4.9-66 

N37-HOV-CC-G_79
Sheet 3

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D

N37-HOV-CC_1_4

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E

N37-HOV-CC_1_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F

N37-HOV-CC_1_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A

N37-HOV-CC_1_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B

N37-HOV-CC_1_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 4  Condensate and Feedwater System 
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4.9-67 

N37-HOV-CC-G_78
Sheet 3

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C

N37-HOV-CC_1_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D

N37-HOV-CC_1_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002E

N37-HOV-CC_1_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002F

N37-HOV-CC_1_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_3

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 5  Condensate and Feedwater System 
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4.9-68 

N37-HOV-CC-G_77
Sheet 3

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 6  Condensate and Feedwater System 
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4.9-69 

N37-HOV-CC-G_76
Sheet 3

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 7  Condensate and Feedwater System 
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4.9-70 

N37-HOV-CC-G_75
Sheet 3

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 8  Condensate and Feedwater System 
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4.9-71 

N37-HOV-CC-G_74
Sheet 3

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 9  Condensate and Feedwater System 
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4.9-72 

N37-HOV-CC-G_73
Sheet 3

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_1_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 10  Condensate and Feedwater System 
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4.9-73 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001B

FAILS TO OPEN --
including common caus

N37-HOV-CC-G2
Sheet 2

N37-HOV-CC-G_86

Sheet 12

N37-HOV-CC-G_85

Sheet 13

N37-HOV-CC-G_84

Sheet 14

N37-HOV-CC-G_83

Sheet 15

N37-HOV-CC-G_82

Sheet 16

N37-HOV-CC-G_81

Sheet 17

N37-HOV-CC-G_80

Sheet 18

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001B

FAILS TO OPEN

N37-HOV-CC-F0001B
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B

N37-HOV-CC_1_2

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C

N37-HOV-CC_2_3

2 1.01E-05

  
Figure 4.9-4.  Sheet 11  Condensate and Feedwater System 
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4.9-74 

N37-HOV-CC-G_86
Sheet 11

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D

N37-HOV-CC_2_4

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E

N37-HOV-CC_2_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F

N37-HOV-CC_2_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A

N37-HOV-CC_2_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B

N37-HOV-CC_2_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 12  Condensate and Feedwater System 
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4.9-75 

N37-HOV-CC-G_85
Sheet 11

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C

N37-HOV-CC_2_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D

N37-HOV-CC_2_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002E

N37-HOV-CC_2_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002F

N37-HOV-CC_2_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_3

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 13  Condensate and Feedwater System 
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4.9-76 

N37-HOV-CC-G_84
Sheet 11

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 14  Condensate and Feedwater System 
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4.9-77 

N37-HOV-CC-G_83
Sheet 11

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 15  Condensate and Feedwater System 
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4.9-78 

N37-HOV-CC-G_82
Sheet 11

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 16  Condensate and Feedwater System 
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4.9-79 

N37-HOV-CC-G_81
Sheet 11

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 17  Condensate and Feedwater System 
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4.9-80 

N37-HOV-CC-G_80
Sheet 11

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_2_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 18  Condensate and Feedwater System 
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4.9-81 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001C

FAILS TO OPEN --
including common caus

N37-HOV-CC-G3
Sheet 2

N37-HOV-CC-G_93

Sheet 20

N37-HOV-CC-G_92

Sheet 21

N37-HOV-CC-G_91

Sheet 22

N37-HOV-CC-G_90

Sheet 23

N37-HOV-CC-G_89

Sheet 24

N37-HOV-CC-G_88

Sheet 25

N37-HOV-CC-G_87

Sheet 26

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001C

FAILS TO OPEN

N37-HOV-CC-F0001C
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C

N37-HOV-CC_1_3

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C

N37-HOV-CC_2_3

2 1.01E-05

  
Figure 4.9-4.  Sheet 19  Condensate and Feedwater System 
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4.9-82 

N37-HOV-CC-G_93
Sheet 19

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D

N37-HOV-CC_3_4

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E

N37-HOV-CC_3_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F

N37-HOV-CC_3_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A

N37-HOV-CC_3_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B

N37-HOV-CC_3_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 20  Condensate and Feedwater System 
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4.9-83 

N37-HOV-CC-G_92
Sheet 19

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C

N37-HOV-CC_3_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D

N37-HOV-CC_3_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002E

N37-HOV-CC_3_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002F

N37-HOV-CC_3_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_3

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 21  Condensate and Feedwater System 
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4.9-84 

N37-HOV-CC-G_91
Sheet 19

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 22  Condensate and Feedwater System 
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4.9-85 

N37-HOV-CC-G_90
Sheet 19

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 23  Condensate and Feedwater System 
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4.9-86 

N37-HOV-CC-G_89
Sheet 19

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 24  Condensate and Feedwater System 
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4.9-87 

N37-HOV-CC-G_88
Sheet 19

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 25  Condensate and Feedwater System 
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4.9-88 

N37-HOV-CC-G_87
Sheet 19

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_3_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 26  Condensate and Feedwater System 
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4.9-89 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001D

FAILS TO OPEN --
including common caus

N37-HOV-CC-G4
Sheet 2

N37-HOV-CC-G_100

Sheet 28

N37-HOV-CC-G_99

Sheet 29

N37-HOV-CC-G_98

Sheet 30

N37-HOV-CC-G_97

Sheet 31

N37-HOV-CC-G_96

Sheet 32

N37-HOV-CC-G_95

Sheet 33

N37-HOV-CC-G_94

Sheet 34

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001D

FAILS TO OPEN

N37-HOV-CC-F0001D
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D

N37-HOV-CC_1_4

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D

N37-HOV-CC_2_4

2 1.01E-05

  
Figure 4.9-4.  Sheet 27  Condensate and Feedwater System 
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4.9-90 

N37-HOV-CC-G_100
Sheet 27

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D

N37-HOV-CC_3_4

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E

N37-HOV-CC_4_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F

N37-HOV-CC_4_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A

N37-HOV-CC_4_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B

N37-HOV-CC_4_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 28  Condensate and Feedwater System 
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4.9-91 

N37-HOV-CC-G_99
Sheet 27

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C

N37-HOV-CC_4_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D

N37-HOV-CC_4_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002E

N37-HOV-CC_4_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002F

N37-HOV-CC_4_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 29  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-92 

N37-HOV-CC-G_98
Sheet 27

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_4

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 30  Condensate and Feedwater System 
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4.9-93 

N37-HOV-CC-G_97
Sheet 27

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 31  Condensate and Feedwater System 
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4.9-94 

N37-HOV-CC-G_96
Sheet 27

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 32  Condensate and Feedwater System 
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4.9-95 

N37-HOV-CC-G_95
Sheet 27

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 33  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-96 

N37-HOV-CC-G_94
Sheet 27

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_4_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 34  Condensate and Feedwater System 
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4.9-97 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001E

FAILS TO OPEN --
including common caus

N37-HOV-CC-G5
Sheet 2

N37-HOV-CC-G_107

Sheet 36

N37-HOV-CC-G_106

Sheet 37

N37-HOV-CC-G_105

Sheet 38

N37-HOV-CC-G_104

Sheet 39

N37-HOV-CC-G_103

Sheet 40

N37-HOV-CC-G_102

Sheet 41

N37-HOV-CC-G_101

Sheet 42

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001E

FAILS TO OPEN

N37-HOV-CC-F0001E
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E

N37-HOV-CC_1_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E

N37-HOV-CC_2_5

2 1.01E-05

  
Figure 4.9-4.  Sheet 35  Condensate and Feedwater System 
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4.9-98 

N37-HOV-CC-G_107
Sheet 35

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E

N37-HOV-CC_3_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E

N37-HOV-CC_4_5

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F

N37-HOV-CC_5_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A

N37-HOV-CC_5_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B

N37-HOV-CC_5_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 36  Condensate and Feedwater System 
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4.9-99 

N37-HOV-CC-G_106
Sheet 35

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C

N37-HOV-CC_5_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D

N37-HOV-CC_5_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002E

N37-HOV-CC_5_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002F

N37-HOV-CC_5_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 37  Condensate and Feedwater System 
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4.9-100 

N37-HOV-CC-G_105
Sheet 35

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 38  Condensate and Feedwater System 
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4.9-101 

N37-HOV-CC-G_104
Sheet 35

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_5

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 39  Condensate and Feedwater System 
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4.9-102 

N37-HOV-CC-G_103
Sheet 35

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 40  Condensate and Feedwater System 
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4.9-103 

N37-HOV-CC-G_102
Sheet 35

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 41  Condensate and Feedwater System 
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4.9-104 

N37-HOV-CC-G_101
Sheet 35

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_5_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 42  Condensate and Feedwater System 
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4.9-105 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001F

FAILS TO OPEN --
including common caus

N37-HOV-CC-G6
Sheet 2

N37-HOV-CC-G_114

Sheet 44

N37-HOV-CC-G_113

Sheet 45

N37-HOV-CC-G_112

Sheet 46

N37-HOV-CC-G_111

Sheet 47

N37-HOV-CC-G_110

Sheet 48

N37-HOV-CC-G_109

Sheet 49

N37-HOV-CC-G_108

Sheet 50

HYDRAULIC VALVE FOR
TURBINE BYPASS F0001F

FAILS TO OPEN

N37-HOV-CC-F0001F
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F

N37-HOV-CC_1_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F

N37-HOV-CC_2_6

2 1.01E-05

  
Figure 4.9-4.  Sheet 43  Condensate and Feedwater System 
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4.9-106 

N37-HOV-CC-G_114
Sheet 43

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F

N37-HOV-CC_3_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F

N37-HOV-CC_4_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F

N37-HOV-CC_5_6

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A

N37-HOV-CC_6_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B

N37-HOV-CC_6_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 44  Condensate and Feedwater System 
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4.9-107 

N37-HOV-CC-G_113
Sheet 43

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C

N37-HOV-CC_6_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D

N37-HOV-CC_6_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002E

N37-HOV-CC_6_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002F

N37-HOV-CC_6_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 45  Condensate and Feedwater System 
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4.9-108 

N37-HOV-CC-G_112
Sheet 43

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 46  Condensate and Feedwater System 
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4.9-109 

N37-HOV-CC-G_111
Sheet 43

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 47  Condensate and Feedwater System 
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4.9-110 

N37-HOV-CC-G_110
Sheet 43

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_6

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 48  Condensate and Feedwater System 
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4.9-111 

N37-HOV-CC-G_109
Sheet 43

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 49  Condensate and Feedwater System 
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4.9-112 

N37-HOV-CC-G_108
Sheet 43

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_6_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 50  Condensate and Feedwater System 
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4.9-113 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002A

FAILS TO OPEN --
including common caus

N37-HOV-CC-G7
Sheet 2

N37-HOV-CC-G_121

Sheet 52

N37-HOV-CC-G_120

Sheet 53

N37-HOV-CC-G_119

Sheet 54

N37-HOV-CC-G_118

Sheet 55

N37-HOV-CC-G_117

Sheet 56

N37-HOV-CC-G_116

Sheet 57

N37-HOV-CC-G_115

Sheet 58

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002A

FAILS TO OPEN

N37-HOV-CC-F0002A
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A

N37-HOV-CC_1_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A

N37-HOV-CC_2_7

2 1.01E-05

  
Figure 4.9-4.  Sheet 51  Condensate and Feedwater System 
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4.9-114 

N37-HOV-CC-G_121
Sheet 51

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A

N37-HOV-CC_3_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A

N37-HOV-CC_4_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A

N37-HOV-CC_5_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A

N37-HOV-CC_6_7

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B

N37-HOV-CC_7_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 52  Condensate and Feedwater System 
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4.9-115 

N37-HOV-CC-G_120
Sheet 51

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C

N37-HOV-CC_7_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D

N37-HOV-CC_7_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002E

N37-HOV-CC_7_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002F

N37-HOV-CC_7_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 53  Condensate and Feedwater System 
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4.9-116 

N37-HOV-CC-G_119
Sheet 51

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 54  Condensate and Feedwater System 
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4.9-117 

N37-HOV-CC-G_118
Sheet 51

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 55  Condensate and Feedwater System 
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4.9-118 

N37-HOV-CC-G_117
Sheet 51

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_7

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 56  Condensate and Feedwater System 
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4.9-119 

N37-HOV-CC-G_116
Sheet 51

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 57  Condensate and Feedwater System 
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4.9-120 

N37-HOV-CC-G_115
Sheet 51

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_7_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 58  Condensate and Feedwater System 
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4.9-121 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002B

FAILS TO OPEN --
including common caus

N37-HOV-CC-G8
Sheet 2

N37-HOV-CC-G_128

Sheet 60

N37-HOV-CC-G_127

Sheet 61

N37-HOV-CC-G_126

Sheet 62

N37-HOV-CC-G_125

Sheet 63

N37-HOV-CC-G_124

Sheet 64

N37-HOV-CC-G_123

Sheet 65

N37-HOV-CC-G_122

Sheet 66

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002B

FAILS TO OPEN

N37-HOV-CC-F0002B
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B

N37-HOV-CC_1_8

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B

N37-HOV-CC_2_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 59  Condensate and Feedwater System 
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4.9-122 

N37-HOV-CC-G_128
Sheet 59

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B

N37-HOV-CC_3_8

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B

N37-HOV-CC_4_8

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B

N37-HOV-CC_5_8

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B

N37-HOV-CC_6_8

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B

N37-HOV-CC_7_8

2 1.01E-05

  
Figure 4.9-4.  Sheet 60  Condensate and Feedwater System 
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4.9-123 

N37-HOV-CC-G_127
Sheet 59

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C

N37-HOV-CC_8_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D

N37-HOV-CC_8_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002E

N37-HOV-CC_8_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002F

N37-HOV-CC_8_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 61  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-124 

N37-HOV-CC-G_126
Sheet 59

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 62  Condensate and Feedwater System 
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4.9-125 

N37-HOV-CC-G_125
Sheet 59

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 63  Condensate and Feedwater System 
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4.9-126 

N37-HOV-CC-G_124
Sheet 59

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_8

3 2.02E-07

  
Figure 4.9-4.  Sheet 64  Condensate and Feedwater System 
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4.9-127 

N37-HOV-CC-G_123
Sheet 59

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_8

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 65  Condensate and Feedwater System 
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4.9-128 

N37-HOV-CC-G_122
Sheet 59

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_8_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 66  Condensate and Feedwater System 
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4.9-129 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002C

FAILS TO OPEN --
including common caus

N37-HOV-CC-G9
Sheet 2

N37-HOV-CC-G_135

Sheet 68

N37-HOV-CC-G_134

Sheet 69

N37-HOV-CC-G_133

Sheet 70

N37-HOV-CC-G_132

Sheet 71

N37-HOV-CC-G_131

Sheet 72

N37-HOV-CC-G_130

Sheet 73

N37-HOV-CC-G_129

Sheet 74

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002C

FAILS TO OPEN

N37-HOV-CC-F0002C
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C

N37-HOV-CC_1_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C

N37-HOV-CC_2_9

2 1.01E-05

  
Figure 4.9-4.  Sheet 67  Condensate and Feedwater System 
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4.9-130 

N37-HOV-CC-G_135
Sheet 67

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C

N37-HOV-CC_3_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C

N37-HOV-CC_4_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C

N37-HOV-CC_5_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C

N37-HOV-CC_6_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C

N37-HOV-CC_7_9

2 1.01E-05

  
Figure 4.9-4.  Sheet 68  Condensate and Feedwater System 
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4.9-131 

N37-HOV-CC-G_134
Sheet 67

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C

N37-HOV-CC_8_9

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D

N37-HOV-CC_9_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002E

N37-HOV-CC_9_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002F

N37-HOV-CC_9_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 69  Condensate and Feedwater System 
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4.9-132 

N37-HOV-CC-G_133
Sheet 67

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 70  Condensate and Feedwater System 
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4.9-133 

N37-HOV-CC-G_132
Sheet 67

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 71  Condensate and Feedwater System 
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4.9-134 

N37-HOV-CC-G_131
Sheet 67

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 72  Condensate and Feedwater System 
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4.9-135 

N37-HOV-CC-G_130
Sheet 67

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_9

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_9

3 2.02E-07

  
Figure 4.9-4.  Sheet 73  Condensate and Feedwater System 
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4.9-136 

N37-HOV-CC-G_129
Sheet 67

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_9_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 74  Condensate and Feedwater System 
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4.9-137 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002D

FAILS TO OPEN --
including common caus

N37-HOV-CC-G10
Sheet 2

N37-HOV-CC-G_142

Sheet 76

N37-HOV-CC-G_141

Sheet 77

N37-HOV-CC-G_140

Sheet 78

N37-HOV-CC-G_139

Sheet 79

N37-HOV-CC-G_138

Sheet 80

N37-HOV-CC-G_137

Sheet 81

N37-HOV-CC-G_136

Sheet 82

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002D

FAILS TO OPEN

N37-HOV-CC-F0002D
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D

N37-HOV-CC_1_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D

N37-HOV-CC_2_10

2 1.01E-05

  
Figure 4.9-4.  Sheet 75  Condensate and Feedwater System 
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4.9-138 

N37-HOV-CC-G_142
Sheet 75

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D

N37-HOV-CC_3_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D

N37-HOV-CC_4_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D

N37-HOV-CC_5_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D

N37-HOV-CC_6_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D

N37-HOV-CC_7_10

2 1.01E-05

  
Figure 4.9-4.  Sheet 76  Condensate and Feedwater System 
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4.9-139 

N37-HOV-CC-G_141
Sheet 75

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D

N37-HOV-CC_8_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D

N37-HOV-CC_9_10

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002E

N37-HOV-CC_10_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002F

N37-HOV-CC_10_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_10

3 2.02E-07

  
Figure 4.9-4.  Sheet 77  Condensate and Feedwater System 
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4.9-140 

N37-HOV-CC-G_140
Sheet 75

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_10

3 2.02E-07

  
Figure 4.9-4.  Sheet 78  Condensate and Feedwater System 
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4.9-141 

N37-HOV-CC-G_139
Sheet 75

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 79  Condensate and Feedwater System 
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4.9-142 

N37-HOV-CC-G_138
Sheet 75

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_10

3 2.02E-07

  
Figure 4.9-4.  Sheet 80  Condensate and Feedwater System 
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4.9-143 

N37-HOV-CC-G_137
Sheet 75

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_10

3 2.02E-07

  
Figure 4.9-4.  Sheet 81  Condensate and Feedwater System 
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4.9-144 

N37-HOV-CC-G_136
Sheet 75

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_10

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_10_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 82  Condensate and Feedwater System 
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4.9-145 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002E

FAILS TO OPEN --
including common caus

N37-HOV-CC-G11
Sheet 2

N37-HOV-CC-G_149

Sheet 84

N37-HOV-CC-G_148

Sheet 85

N37-HOV-CC-G_147

Sheet 86

N37-HOV-CC-G_146

Sheet 87

N37-HOV-CC-G_145

Sheet 88

N37-HOV-CC-G_144

Sheet 89

N37-HOV-CC-G_143

Sheet 90

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002E

FAILS TO OPEN

N37-HOV-CC-F0002E
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002E

N37-HOV-CC_1_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002E

N37-HOV-CC_2_11

2 1.01E-05

  
Figure 4.9-4.  Sheet 83  Condensate and Feedwater System 
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4.9-146 

N37-HOV-CC-G_149
Sheet 83

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002E

N37-HOV-CC_3_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002E

N37-HOV-CC_4_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002E

N37-HOV-CC_5_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002E

N37-HOV-CC_6_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002E

N37-HOV-CC_7_11

2 1.01E-05

  
Figure 4.9-4.  Sheet 84  Condensate and Feedwater System 
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4.9-147 

N37-HOV-CC-G_148
Sheet 83

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002E

N37-HOV-CC_8_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002E

N37-HOV-CC_9_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002E

N37-HOV-CC_10_11

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002E &
N37-HOV-CC-F0002F

N37-HOV-CC_11_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 85  Condensate and Feedwater System 
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4.9-148 

N37-HOV-CC-G_147
Sheet 83

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_1_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 86  Condensate and Feedwater System 
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4.9-149 

N37-HOV-CC-G_146
Sheet 83

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_2_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 87  Condensate and Feedwater System 
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4.9-150 

N37-HOV-CC-G_145
Sheet 83

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_3_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_4_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 88  Condensate and Feedwater System 
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4.9-151 

N37-HOV-CC-G_144
Sheet 83

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_5_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_6_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_11

3 2.02E-07

  
Figure 4.9-4.  Sheet 89  Condensate and Feedwater System 
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4.9-152 

N37-HOV-CC-G_143
Sheet 83

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_7_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_8_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_11

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_9_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_10_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 90  Condensate and Feedwater System 
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4.9-153 

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002F

FAILS TO OPEN --
including common caus

N37-HOV-CC-G12
Sheet 2

N37-HOV-CC-G_72

Sheet 92

N37-HOV-CC-G_71

Sheet 93

N37-HOV-CC-G_70

Sheet 94

N37-HOV-CC-G_69

Sheet 95

N37-HOV-CC-G_68

Sheet 96

N37-HOV-CC-G_67

Sheet 97

N37-HOV-CC-G_66

Sheet 98

HYDRAULIC VALVE FOR
TURBINE BYPASS F0002F

FAILS TO OPEN

N37-HOV-CC-F0002F
2.00E-03

CCF of two
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002F

N37-HOV-CC_1_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002F

N37-HOV-CC_2_12

2 1.01E-05

  
Figure 4.9-4.  Sheet 91  Condensate and Feedwater System 
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4.9-154 

N37-HOV-CC-G_72
Sheet 91

CCF of two
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002F

N37-HOV-CC_3_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002F

N37-HOV-CC_4_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002F

N37-HOV-CC_5_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002F

N37-HOV-CC_6_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002F

N37-HOV-CC_7_12

2 1.01E-05

  
Figure 4.9-4.  Sheet 92  Condensate and Feedwater System 
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4.9-155 

N37-HOV-CC-G_71
Sheet 91

CCF of two
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002F

N37-HOV-CC_8_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002F

N37-HOV-CC_9_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002F

N37-HOV-CC_10_12

2 1.01E-05

CCF of two
components:

N37-HOV-CC-F0002E &
N37-HOV-CC-F0002F

N37-HOV-CC_11_12

2 1.01E-05

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001B &

N37-HOV-CC-F000
N37-HOV-CC_1_2_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_1_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_1_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_1_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_1_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_1_7_12

3 2.02E-07

  
Figure 4.9-4.  Sheet 93  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-156 

N37-HOV-CC-G_70
Sheet 91

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_1_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_1_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_1_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_1_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001C &

N37-HOV-CC-F000
N37-HOV-CC_2_3_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_2_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_2_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_2_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_2_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_2_8_12

3 2.02E-07

  
Figure 4.9-4.  Sheet 94  Condensate and Feedwater System 
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4.9-157 

N37-HOV-CC-G_69
Sheet 91

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_2_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_2_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_2_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001D &

N37-HOV-CC-F000
N37-HOV-CC_3_4_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_3_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_3_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_3_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_3_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_3_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_3_10_12

3 2.02E-07

  
Figure 4.9-4.  Sheet 95  Condensate and Feedwater System 
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4.9-158 

N37-HOV-CC-G_68
Sheet 91

CCF of three
components:

N37-HOV-CC-F0001C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_3_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001E &

N37-HOV-CC-F000
N37-HOV-CC_4_5_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_4_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_4_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_4_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_4_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_4_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_4_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0001F &

N37-HOV-CC-F000
N37-HOV-CC_5_6_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_5_7_12

3 2.02E-07

  
Figure 4.9-4.  Sheet 96  Condensate and Feedwater System 
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4.9-159 

N37-HOV-CC-G_67
Sheet 91

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_5_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_5_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_5_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001E &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_5_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002A &

N37-HOV-CC-F000
N37-HOV-CC_6_7_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_6_8_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_6_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_6_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0001F &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_6_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002B &

N37-HOV-CC-F000
N37-HOV-CC_7_8_12

3 2.02E-07

  
Figure 4.9-4.  Sheet 97  Condensate and Feedwater System 
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4.9-160 

N37-HOV-CC-G_66
Sheet 91

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_7_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_7_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002A &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_7_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002C &

N37-HOV-CC-F000
N37-HOV-CC_8_9_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_8_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002B &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_8_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002D &

N37-HOV-CC-F000
N37-HOV-CC_9_10_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002C &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_9_11_12

3 2.02E-07

CCF of three
components:

N37-HOV-CC-F0002D &
N37-HOV-CC-F0002E &

N37-HOV-CC-F000
N37-HOV-CC_10_11_12

3 2.02E-07

CCF of all components
in group 'N37-HOV-CC'

N37-HOV-CC_ALL

12 1.00E-04

  
Figure 4.9-4.  Sheet 98  Condensate and Feedwater System 
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4.9-161 

MAIN STEAM TRAIN A
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1A
Sheet 1

MSIV F001A FAILS TO
REMAIN OPEN

N21-0008-_1A

MSIV F001A  FAILS TO
REMAIN OPEN

B21-ACV-OC-F001A
2.40E-05

LOSS OF NITROGEN TO
MSIV F001A

N21-0016-_1A

NITROGEN ACCUMULATOR
FOR MSIV F001A FAILS

N21-0017-_1A

Sheet 100

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

4 1.00E-03

MSIV F002A FAILS TO
REMAIN OPEN

N21-0008-_2A

MSIV F002A  FAILS TO
REMAIN OPEN

B21-ACV-OC-F002A
2.40E-05

LOSS OF INSTRUMENT
AIR TO MSIV F002A

N21-0016-_2A

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002A FAILS

N21-0017-_2A

Sheet 102

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

  
Figure 4.9-4.  Sheet 99  Condensate and Feedwater System 
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4.9-162 

NITROGEN ACCUMULATOR
FOR MSIV F001A FAILS

N21-0017-_1A
Sheet 99

TANK A001A FAILS
CATASTROPHICALLY

B21-TNK-RP-A001A
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F031A

N21-0018-_1A

CHECK VALVE F031A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G1

Sheet 101

CHECK VALVE F031A
REVERSE LEAKAGE

B21-UV_-RL-F031A
2.40E-05

  
Figure 4.9-4.  Sheet 100  Condensate and Feedwater System 
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4.9-163 

CHECK VALVE F031A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G1
Sheet 100

CHECK VALVE F031A
FAILS TO CLOSE

B21-UV_-OO-F031A
1.00E-03

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B

B21-UV_-OO-F0031_1_2

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_1_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F0031'

B21-UV_-OO-F0031_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 101  Condensate and Feedwater System 
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4.9-164 

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002A FAILS

N21-0017-_2A
Sheet 99

INSTRUMENT AIR
ACCUMULATOR A002A

RUPTURES
CATASTROPHICALLY

B21-TNK-RP-A002A
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F032A

N21-0018-_2A

CHECK VALVE F032A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G1

Sheet 103

CHECK VALVE F032A
REVERSE LEAKAGE

B21-UV_-RL-F032A
2.40E-05

  
Figure 4.9-4.  Sheet 102  Condensate and Feedwater System 
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4.9-165 

CHECK VALVE F032A
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G1
Sheet 102

CHECK VALVE F032A
FAILS TO CLOSE

B21-UV_-OO-F032A
1.00E-03

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B

B21-UV_-OO-F032_1_2

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032C

B21-UV_-OO-F032_1_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032C

B21-UV_-OO-F032_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F032'

B21-UV_-OO-F032_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 103  Condensate and Feedwater System 
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4.9-166 

MAIN STEAM TRAIN B
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1B
Sheet 1

MSIV F001B FAILS TO
REMAIN OPEN

N21-0008-_1B

MSIV F001B  FAILS TO
REMAIN OPEN

B21-ACV-OC-F001B
2.40E-05

LOSS OF NITROGEN TO
MSIV F001B

N21-0016-_1B

NITROGEN ACCUMULATOR
FOR MSIV F001B FAILS

N21-0017-_1B

Sheet 105

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

4 1.00E-03

MSIV F002B FAILS TO
REMAIN OPEN

N21-0008-_2B

MSIV F002B  FAILS TO
REMAIN OPEN

B21-ACV-OC-F002B
2.40E-05

LOSS OF INSTRUMENT
AIR TO MSIV F002B

N21-0016-_2B

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002B FAILS

N21-0017-_2B

Sheet 107

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

  
Figure 4.9-4.  Sheet 104  Condensate and Feedwater System 
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4.9-167 

NITROGEN ACCUMULATOR
FOR MSIV F001B FAILS

N21-0017-_1B
Sheet 104

TANK A001B FAILS
CATASTROPHICALLY

B21-TNK-RP-A001B
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F031B

N21-0018-_1B

CHECK VALVE F031B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G2

Sheet 106

CHECK VALVE F031B
REVERSE LEAKAGE

B21-UV_-RL-F031B
2.40E-05

  
Figure 4.9-4.  Sheet 105  Condensate and Feedwater System 
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4.9-168 

CHECK VALVE F031B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G2
Sheet 105

CHECK VALVE F031B
FAILS TO CLOSE

B21-UV_-OO-F031B
1.00E-03

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B

B21-UV_-OO-F0031_1_2

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_2_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_2_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F0031'

B21-UV_-OO-F0031_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 106  Condensate and Feedwater System 
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4.9-169 

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002B FAILS

N21-0017-_2B
Sheet 104

TANK A002B FAILS
CATASTROPHICALLY

B21-TNK-RP-A002B
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F032B

N21-0018-_2B

CHECK VALVE F032B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G2

Sheet 108

CHECK VALVE F032B
REVERSE LEAKAGE

B21-UV_-RL-F032B
2.40E-05

  
Figure 4.9-4.  Sheet 107  Condensate and Feedwater System 
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4.9-170 

CHECK VALVE F032B
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G2
Sheet 107

CHECK VALVE F032B
FAILS TO CLOSE

B21-UV_-OO-F032B
1.00E-03

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B

B21-UV_-OO-F032_1_2

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032C

B21-UV_-OO-F032_2_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032D

B21-UV_-OO-F032_2_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032C

B21-UV_-OO-F032_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F032'

B21-UV_-OO-F032_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 108  Condensate and Feedwater System 
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4.9-171 

MAIN STEAM TRAIN C
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1C
Sheet 1

MSIV F001C FAILS TO
REMAIN OPEN

N21-0008-_1C

MSIV F001C  FAILS TO
REMAIN OPEN

B21-ACV-OC-F001C
2.40E-05

LOSS OF NITROGEN TO
MSIV F001C

N21-0016-_1C

NITROGEN ACCUMULATOR
FOR MSIV F001C FAILS

N21-0017-_1C

Sheet 110

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

4 1.00E-03

MSIV F002C FAILS TO
REMAIN OPEN

N21-0008-_2C

MSIV F002C  FAILS TO
REMAIN OPEN

B21-ACV-OC-F002C
2.40E-05

LOSS OF INSTRUMENT
AIR TO MSIV F002C

N21-0016-_2C

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002C FAILS

N21-0017-_2C

Sheet 112

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

  
Figure 4.9-4.  Sheet 109  Condensate and Feedwater System 
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4.9-172 

NITROGEN ACCUMULATOR
FOR MSIV F001C FAILS

N21-0017-_1C
Sheet 109

TANK A001C FAILS
CATASTROPHICALLY

B21-TNK-RP-A001C
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F031C

N21-0018-_1C

CHECK VALVE F031C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G3

Sheet 111

CHECK VALVE F031C
REVERSE LEAKAGE

B21-UV_-RL-F031C
2.40E-05

  
Figure 4.9-4.  Sheet 110  Condensate and Feedwater System 
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4.9-173 

CHECK VALVE F031C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G3
Sheet 110

CHECK VALVE F031C
FAILS TO CLOSE

B21-UV_-OO-F031C
1.00E-03

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_1_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_2_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_3_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031C

B21-UV_-OO-F0031_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_3_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F0031'

B21-UV_-OO-F0031_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 111  Condensate and Feedwater System 
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4.9-174 

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002C FAILS

N21-0017-_2C
Sheet 109

TANK A002C FAILS
CATASTROPHICALLY

B21-TNK-RP-A002C
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F032C

N21-0018-_2C

CHECK VALVE F032C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G3

Sheet 113

CHECK VALVE F032C
REVERSE LEAKAGE

B21-UV_-RL-F032C
2.40E-05

  
Figure 4.9-4.  Sheet 112  Condensate and Feedwater System 
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4.9-175 

CHECK VALVE F032C
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G3
Sheet 112

CHECK VALVE F032C
FAILS TO CLOSE

B21-UV_-OO-F032C
1.00E-03

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032C

B21-UV_-OO-F032_1_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032C

B21-UV_-OO-F032_2_3

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_3_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032C

B21-UV_-OO-F032_1_2_3

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_3_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F032'

B21-UV_-OO-F032_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 113  Condensate and Feedwater System 
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4.9-176 

MAIN STEAM TRAIN D
FAILS TO SUPPLY STEAM

FROM RV TO TURBINE
BYPASS VALVES

N21-0007-_1D
Sheet 1

MSIV F001D FAILS TO
REMAIN OPEN

N21-0008-_1D

MSIV F001D  FAILS TO
REMAIN OPEN

B21-ACV-OC-F001D
2.40E-05

LOSS OF NITROGEN TO
MSIV F001D

N21-0016-_1D

NITROGEN ACCUMULATOR
FOR MSIV F001D FAILS

N21-0017-_1D

Sheet 115

LOSS OF NITROGEN TO
LOW PRESSURE USERS

INSIDE P.C.

P54-0001-_2

4 1.00E-03

MSIV F002D FAILS TO
REMAIN OPEN

N21-0008-_2D

MSIV F002D  FAILS TO
REMAIN OPEN

B21-ACV-OC-F002D
2.40E-05

LOSS OF INSTRUMENT
AIR TO MSIV F002D

N21-0016-_2D

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002D FAILS

N21-0017-_2D

Sheet 117

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

  
Figure 4.9-4.  Sheet 114  Condensate and Feedwater System 
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4.9-177 

NITROGEN ACCUMULATOR
FOR MSIV F001D FAILS

N21-0017-_1D
Sheet 114

TANK A001D FAILS
CATASTROPHICALLY

B21-TNK-RP-A001D
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F031D

N21-0018-_1D

CHECK VALVE F031D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G4

Sheet 116

CHECK VALVE F031D
REVERSE LEAKAGE

B21-UV_-RL-F031D
2.40E-05

  
Figure 4.9-4.  Sheet 115  Condensate and Feedwater System 
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4.9-178 

CHECK VALVE F031D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F0031-G4
Sheet 115

CHECK VALVE F031D
FAILS TO CLOSE

B21-UV_-OO-F031D
1.00E-03

CCF of two
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_4

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_2_4

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_3_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031B &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031A &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_1_3_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F031B &
B21-UV_-OO-F031C &
B21-UV_-OO-F031D

B21-UV_-OO-F0031_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F0031'

B21-UV_-OO-F0031_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 116  Condensate and Feedwater System 
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4.9-179 

INSTRUMENT AIR
ACCUMULATOR FOR MSIV

F002D FAILS

N21-0017-_2D
Sheet 114

TANK A002D FAILS
CATASTROPHICALLY

B21-TNK-RP-A002D
2.40E-06

FAILURE OF
ACCUMULATOR CHECK

VALVE F032D

N21-0018-_2D

CHECK VALVE F032D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G4

Sheet 118

CHECK VALVE F032D
REVERSE LEAKAGE

B21-UV_-RL-F032D
2.40E-05

  
Figure 4.9-4.  Sheet 117  Condensate and Feedwater System 
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4.9-180 

CHECK VALVE F032D
FAILS TO CLOSE --
including common

cause

B21-UV_-OO-F032-G4
Sheet 117

CHECK VALVE F032D
FAILS TO CLOSE

B21-UV_-OO-F032D
1.00E-03

CCF of two
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_4

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032D

B21-UV_-OO-F032_2_4

2 3.56E-07

CCF of two
components:

B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_3_4

2 3.56E-07

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032B &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_2_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032A &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_1_3_4

3 2.82E-06

CCF of three
components:

B21-UV_-OO-F032B &
B21-UV_-OO-F032C &
B21-UV_-OO-F032D

B21-UV_-OO-F032_2_3_4

3 2.82E-06

CCF of all components
in group

'B21-UV_-OO-F032'

B21-UV_-OO-F032_ALL

4 1.72E-05

  
Figure 4.9-4.  Sheet 118  Condensate and Feedwater System 
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4.9-181 

LOSS OF FEEDWATER
INJECTION

N21-0002-_1
Sheet 1

LOSS OF FEEDWATER
SYSTEM

N21-0003-_1

Sheet 157

CONDENSATE PUMPS FAIL
TO RUN

N21-0002-_4
Sheet 198

AIR OPERATED VALVE
N21-F018  FAILS TO

REMAIN OPEN

N21-ACV-OC-F0018
2.40E-05

ALL CONDENSATE PUMP
BRANCHES FAIL

N21-0180-_1

ALL CONDENSATE
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0181-_1

Sheet 120

ALL CONDENSATE
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0181-_2

Sheet 130

ALL CONDENSATE
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0181-_3

Sheet 134

ALL CONDENSATE
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0181-_4

Sheet 145

LOSS OF COOLING FROM
TCCW SYSTEM

P22-0001-_1

2 1.00E-03

LOSS OF HVAC TO
CONDENSATE PUMP ROOM

N21-0002-_2

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN A RUNNING,
TRAIN B STANDBY

N21-0011-_1

Sheet 149

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN B RUNNING,
TRAIN A STANDBY

N21-0011-_5

Sheet 154

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

CONDENSATE RECIRC
LINE FAILS TO OPEN

N21-0004-_4

Sheet 156

CIRCULATING WATER
SYSTEM FAILS TO

PROVIDE COND. COOL.

N71-CIRC
1.00E-03

  
Figure 4.9-4.  Sheet 119  Condensate and Feedwater System 
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4.9-182 

ALL CONDENSATE
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0181-_1
Sheet 119

ALL CONDENSATE
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0182-_1

CONDENSATE PUMP
BRANCH A FAILS A

RUNNING

N21-0183-_1

Sheet 121

CONDENSATE PUMP
BRANCH B FAILS B

RUNNING

N21-0183-_2

Sheet 122

CONDENSATE PUMP
BRANCH C FAILS C

RUNNING

N21-0183-_3

Sheet 123

CONDENSATE PUMP
BRANCH D FAILS D IN

STANDBY

N21-0184-_4

CONDENSATE PUMP
BRANCH D FAILS D

RUNNING

N21-0183-_4

Sheet 126

CONDENSATE PUMP D 
FAILS TO START

N21-0186-_4

Sheet 127

CONDENSATE PUMP
BRANCH D IN

MAINTENANCE

N21-NSC-TM-CONDD
1.50E-03

FAILURE TO RESTORE
CONDENSATE TRAIN D

N21-TRN-RE-CONDD
3.00E-02

SPLIT FRACTION
CONDENSATE PUMPS A, B
 C RUNNING, D STANDBY

N21-FLG-SF-ABCRUNCOND
2.50E-01

  
Figure 4.9-4.  Sheet 120  Condensate and Feedwater System 
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4.9-183 

CONDENSATE PUMP
BRANCH A FAILS A

RUNNING

N21-0183-_1
Sheet 134
Sheet 145
Sheet 130
... see x-ref

LOSS OF 13.8 KV AC
FROM BUS R11-A1

R11-0000A1

2 1.00E-03

CONDENSATE PUMP
BRANCH A FAILS

N21-0185-_1

MOTOR-DRIVEN COND.
PUMP A FAILS TO RUN

-- including common
cause

N21-MP_-FR-COND-G1

Sheet 135

STRAINER/FILTER FOR
PMP A PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G1

Sheet 136

MOTOR OPERATED VALVE
F005 FAILS TO REMAIN

OPEN

N21-MOV-OC-F005
3.36E-06

  
Figure 4.9-4.  Sheet 121  Condensate and Feedwater System 
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4.9-184 

CONDENSATE PUMP
BRANCH B FAILS B

RUNNING

N21-0183-_2
Sheet 134
Sheet 145
Sheet 130
... see x-ref

LOSS OF 13.8 KV AC
FROM BUS R11-B1

R11-0000B1

2 1.00E-03

CONDENSATE PUMP
BRANCH B FAILS

N21-0024-_4

Sheet 137

  
Figure 4.9-4.  Sheet 122  Condensate and Feedwater System 
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4.9-185 

CONDENSATE PUMP
BRANCH C FAILS C

RUNNING

N21-0183-_3
Sheet 120
Sheet 145
Sheet 134
... see x-ref

LOSS OF 13.8 KV AC
FROM BUS R11-A2

R11-0000A2

2 1.00E-03

CONDENSATE PUMP
BRANCH C FAILS

N21-0025-_4

MOTOR-DRIVEN COND
PUMP C FAILS TO RUN,

GIVEN START --
including common

cause
N21-MP_-FR-COND-G3

Sheet 124

STRAINER/FILTER FOR
PMP C PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G3

Sheet 125

MOTOR OPERATED VALVE
F007 FAILS TO REMAIN

OPEN

N21-MOV-OC-F007
3.36E-06

  
Figure 4.9-4.  Sheet 123  Condensate and Feedwater System 
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4.9-186 

MOTOR-DRIVEN COND
PUMP C FAILS TO RUN,

GIVEN START --
including common

cause
N21-MP_-FR-COND-G3

Sheet 123

MOTOR-DRIVEN COND
PUMP C FAILS TO RUN,

GIVEN START

N21-MP_-FR-CONDC
6.00E-04

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_1_3

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_2_3

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_3_4

2 5.26E-06

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_1_2_3

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_3_4

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_2_3_4

3 5.26E-07

CCF of all components
in group

'N21-MP_-FR-COND'

N21-MP_-FR-COND_ALL

4 1.42E-05

  
Figure 4.9-4.  Sheet 124  Condensate and Feedwater System 
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4.9-187 

STRAINER/FILTER FOR
PMP C PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G3

Sheet 123

STRAINER/FILTER FOR
PMP C PLUGS DURING

OPERATION

N21-STR-PG-FL001C
2.40E-04

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001C

N21-STR-PG_1_3

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001C

N21-STR-PG_2_3

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001C &
N21-STR-PG-FL001D

N21-STR-PG_3_4

2 2.11E-06

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_1_3_4

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'N21-STR-PG'

N21-STR-PG_ALL

4 5.68E-06

  
Figure 4.9-4.  Sheet 125  Condensate and Feedwater System 
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4.9-188 

CONDENSATE PUMP
BRANCH D FAILS D

RUNNING

N21-0183-_4
Sheet 134
Sheet 145
Sheet 130
... see x-ref

LOSS OF 13.8 KV AC
FROM BUS R11-B2

R11-0000B2

2 1.00E-03

CONDENSATE PUMP
BRANCH D FAILS

N21-0185-_4

MOTOR-DRIVEN PUMP D 
FAILS TO RUN --
including common

cause

N21-MP_-FR-COND-G4

Sheet 143

STRAINER/FILTER FOR
PMP D  PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G4

Sheet 144

MOTOR OPERATED VALVE
F008 FAILS TO REMAIN

OPEN

N21-MOV-OC-F008
3.36E-06

  
Figure 4.9-4.  Sheet 126  Condensate and Feedwater System 
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4.9-189 

CONDENSATE PUMP D 
FAILS TO START

N21-0186-_4
Sheet 120

MOTOR-DRIVEN
CONDENSATE PUMP D

FAILS TO START

N21-MP_-FS-CONDD
2.00E-03

CHECK VALVE  F008D
FOR CND PUMP D FAILS

TO OPEN

N21-UV_-CC-F008D
1.00E-04

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-B

R12-TB2-B

2 1.00E-03

FAILURE OF START
SIGNAL TO CONDENSATE

PUMP D

N21-0189-_4

NO AUTO START SIGNAL
TO CONDENSATE PUMP D

C62-N21-CONDD
1.00E-03

MANUAL ACTUATION
FAILURE COND PUMP D

N21-0187-_4

NO MANUAL START
SIGNAL TO CONDENSATE

PUMP D

C62-N21-CONDD-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

COND PUMP 1D
DISCHARGE MOV F008

FAILS TO OPEN

N21-0191-_4

Sheet 128

  
Figure 4.9-4.  Sheet 127  Condensate and Feedwater System 
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4.9-190 

COND PUMP 1D
DISCHARGE MOV F008

FAILS TO OPEN

N21-0191-_4
Sheet 127

MOTOR OPERATED VALVE
F008  FAILS TO OPEN

-- including common
cause

N21-MOV-CC-COND-G4

Sheet 129

FAILURE TO OPEN
SIGNAL TO COND PUMP

1D DISCH MOV F008

N21-0192-_4

NO AUTO OPEN SIGNAL
TO COND PUMP D MOV
ISOLATION VALVE F008

C62-N21-F008
1.00E-03

MANUALLY FAIL TO OPEN
COND PUMP D DISCH MOV

F008

N21-0193-_4

NO MANUAL OPEN SIGNAL
TO COND PUMP D DISCH

MOV F008

C62-N21-F008-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

  
Figure 4.9-4.  Sheet 128  Condensate and Feedwater System 
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4.9-191 

MOTOR OPERATED VALVE
F008  FAILS TO OPEN

-- including common
cause

N21-MOV-CC-COND-G4
Sheet 128

MOTOR OPERATED VALVE
F008  FAILS TO OPEN

N21-MOV-CC-F008
4.00E-03

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_4

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F008

N21-MOV-CC-COND_2_4

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_3_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_3_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_2_3_4

3 1.36E-05

CCF of all components
in group

'N21-MOV-CC-COND'

N21-MOV-CC-COND_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 129  Condensate and Feedwater System 
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4.9-192 

ALL CONDENSATE
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0181-_2
Sheet 119

ALL CONDENSATE
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0182-_2

CONDENSATE PUMP
BRANCH A FAILS A

RUNNING

N21-0183-_1

Sheet 121

CONDENSATE PUMP
BRANCH B FAILS B

RUNNING

N21-0183-_2

Sheet 122

CONDENSATE PUMP
BRANCH C FAILS C IN

STANDBY

N21-0184-_3

CONDENSATE PUMP
BRANCH C FAILS C

RUNNING

N21-0183-_3

Sheet 123

CONDENSATE PUMP C
FAILS TO START

N21-0186-_3

Sheet 131

CONDENSATE PUMP
BRANCH C IN

MAINTENANCE

N21-NSC-TM-CONDC
1.50E-03

FAILURE TO RESTORE
CONDENSATE TRAIN C

N21-TRN-RE-CONDC
3.00E-02

CONDENSATE PUMP
BRANCH D FAILS D

RUNNING

N21-0183-_4

Sheet 126

SPLIT FRACTION
CONDENSATE PUMPS A, B
 D RUNNING, C STANDBY

N21-FLG-SF-ABDRUNCOND
2.50E-01

  
Figure 4.9-4.  Sheet 130  Condensate and Feedwater System 
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4.9-193 

CONDENSATE PUMP C
FAILS TO START

N21-0186-_3
Sheet 130

MOTOR-DRIVEN
CONDENSATE PUMP C

FAILS TO START

N21-MP_-FS-CONDC
2.00E-03

CHECK VALVE F008C FOR
CND PUMP C FAILS TO

OPEN

N21-UV_-CC-F008C
1.00E-04

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-A

R12-TB2-A

2 1.00E-03

FAILURE OF START
SIGNAL TO CONDENSATE

PUMP C

N21-0189-_3

NO AUTO START SIGNAL
TO CONDENSATE PUMP C

C62-N21-CONDC
1.00E-03

MANUAL ACTUATION
FAILURE COND PUMP C

N21-0187-_3

NO MANUAL START
SIGNAL TO CONDENSATE

PUMP C

C62-N21-CONDC-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

COND PUMP 1C
DISCHARGE MOV F007

FAILS TO OPEN

N21-0191-_3

Sheet 132

  
Figure 4.9-4.  Sheet 131  Condensate and Feedwater System 
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4.9-194 

COND PUMP 1C
DISCHARGE MOV F007

FAILS TO OPEN

N21-0191-_3
Sheet 131

MOTOR OPERATED VALVE 
F007 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G3

Sheet 133

FAILURE TO OPEN
SIGNAL TO COND PUMP

1C DISCH MOV F007

N21-0192-_3

NO AUTO OPEN SIGNAL
TO COND PUMP C MOV
ISOLATION VALVE F007

C62-N21-F007
1.00E-03

MANUALLY FAIL TO OPEN
COND PUMP C DISCH MOV

F007

N21-0193-_3

NO MANUAL OPEN SIGNAL
TO FW PUMP C DISCH

MOV F007

C62-N21-F007-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

  
Figure 4.9-4.  Sheet 132  Condensate and Feedwater System 
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4.9-195 

MOTOR OPERATED VALVE 
F007 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G3
Sheet 132

MOTOR OPERATED VALVE 
F007 FAILS TO OPEN

N21-MOV-CC-F007
4.00E-03

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F007

N21-MOV-CC-COND_1_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F007

N21-MOV-CC-COND_2_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_3_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F007

N21-MOV-CC-COND_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_3_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_2_3_4

3 1.36E-05

CCF of all components
in group

'N21-MOV-CC-COND'

N21-MOV-CC-COND_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 133  Condensate and Feedwater System 
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4.9-196 

ALL CONDENSATE
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0181-_3
Sheet 119

ALL CONDENSATE
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0182-_3

CONDENSATE PUMP
BRANCH A FAILS A

RUNNING

N21-0183-_1

Sheet 121

CONDENSATE PUMP
BRANCH B FAILS B IN

STANDBY

N21-0184-_2

CONDENSATE PUMP
BRANCH B FAILS B

RUNNING

N21-0183-_2

Sheet 122

CONDENSATE PUMP B
FAILS TO START

N21-0186-_2

Sheet 140

CONDENSATE PUMP
BRANCH B IN

MAINTENANCE

N21-NSC-TM-CONDB
1.50E-03

FAILURE TO RESTORE
CONDENSATE TRAIN B

N21-TRN-RE-CONDB
3.00E-02

CONDENSATE PUMP
BRANCH C FAILS C

RUNNING

N21-0183-_3

Sheet 123

CONDENSATE PUMP
BRANCH D FAILS D

RUNNING

N21-0183-_4

Sheet 126

SPLIT FRACTION
CONDENSATE PUMPS A, C
 D RUNNING, B STANDBY

N21-FLG-SF-ACDRUNCOND
2.50E-01

  
Figure 4.9-4.  Sheet 134  Condensate and Feedwater System 
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4.9-197 

MOTOR-DRIVEN COND.
PUMP A FAILS TO RUN

-- including common
cause

N21-MP_-FR-COND-G1
Sheet 121

MOTOR-DRIVEN COND.
PUMP A FAILS TO RUN

N21-MP_-FR-CONDA
6.00E-04

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB

N21-MP_-FR-COND_1_2

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_1_3

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_4

2 5.26E-06

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_1_2_3

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_2_4

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_3_4

3 5.26E-07

CCF of all components
in group

'N21-MP_-FR-COND'

N21-MP_-FR-COND_ALL

4 1.42E-05

  
Figure 4.9-4.  Sheet 135  Condensate and Feedwater System 
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4.9-198 

STRAINER/FILTER FOR
PMP A PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G1

Sheet 121

STRAINER/FILTER FOR
PMP A PLUGS DURING

OPERATION

N21-STR-PG-FL001A
2.40E-04

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B

N21-STR-PG_1_2

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001C

N21-STR-PG_1_3

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001D

N21-STR-PG_1_4

2 2.11E-06

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_1_3_4

3 2.11E-07

CCF of all components
in group 'N21-STR-PG'

N21-STR-PG_ALL

4 5.68E-06

  
Figure 4.9-4.  Sheet 136  Condensate and Feedwater System 
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4.9-199 

CONDENSATE PUMP
BRANCH B FAILS

N21-0024-_4
Sheet 122

MOTOR-DRIVEN COND
PUMP B FAILS TO RUN,

GIVEN START --
including common

cause
N21-MP_-FR-COND-G2

Sheet 138

STRAINER/FILTER FOR
PMP B PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G2

Sheet 139

MOTOR OPERATED VALVE 
F006 FAILS TO REMAIN

OPEN

N21-MOV-OC-F006
3.36E-06

  
Figure 4.9-4.  Sheet 137  Condensate and Feedwater System 
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4.9-200 

MOTOR-DRIVEN COND
PUMP B FAILS TO RUN,

GIVEN START --
including common

cause
N21-MP_-FR-COND-G2

Sheet 137

MOTOR-DRIVEN COND
PUMP B FAILS TO RUN,

GIVEN START

N21-MP_-FR-CONDB
6.00E-04

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB

N21-MP_-FR-COND_1_2

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_2_3

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_2_4

2 5.26E-06

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC

N21-MP_-FR-COND_1_2_3

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_2_4

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_2_3_4

3 5.26E-07

CCF of all components
in group

'N21-MP_-FR-COND'

N21-MP_-FR-COND_ALL

4 1.42E-05

  
Figure 4.9-4.  Sheet 138  Condensate and Feedwater System 
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4.9-201 

STRAINER/FILTER FOR
PMP B PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G2

Sheet 137

STRAINER/FILTER FOR
PMP B PLUGS DURING

OPERATION

N21-STR-PG-FL001B
2.40E-04

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B

N21-STR-PG_1_2

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001C

N21-STR-PG_2_3

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001D

N21-STR-PG_2_4

2 2.11E-06

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'N21-STR-PG'

N21-STR-PG_ALL

4 5.68E-06

  
Figure 4.9-4.  Sheet 139  Condensate and Feedwater System 
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4.9-202 

CONDENSATE PUMP B
FAILS TO START

N21-0186-_2
Sheet 134

MOTOR-DRIVEN
CONDENSATE PUMP B

FAILS TO START

N21-MP_-FS-CONDB
2.00E-03

CHECK VALVE F008B FOR
CND PUMP B FAILS TO

OPEN

N21-UV_-CC-F008B
1.00E-04

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

4 1.00E-03

FAILURE OF START
SIGNAL TO CONDENSATE

PUMP B

N21-0189-_2

NO AUTO START SIGNAL
TO CONDENSATE PUMP B

C62-N21-CONDB
1.00E-03

MANUAL ACTUATION
FAILURE COND PUMP B

N21-0187-_2

NO MANUAL START
SIGNAL TO CONDENSATE

PUMP B

C62-N21-CONDB-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

COND PUMP 1B
DISCHARGE MOV F006

FAILS TO OPEN

N21-0191-_2

Sheet 141

  
Figure 4.9-4.  Sheet 140  Condensate and Feedwater System 
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4.9-203 

COND PUMP 1B
DISCHARGE MOV F006

FAILS TO OPEN

N21-0191-_2
Sheet 140

MOTOR OPERATED VALVE 
F006 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G2

Sheet 142

FAILURE TO OPEN
SIGNAL TO COND PUMP

1B DISCH MOV F006

N21-0192-_2

NO AUTO OPEN SIGNAL
TO COND PUMP B MOV
ISOLATION VALVE F006

C62-N21-F006
1.00E-03

MANUALLY FAIL TO OPEN
COND PUMP B DISCH MOV

F006

N21-0193-_2

NO MANULA OPEN SIGNAL
TO COND PUMP B DISCH

MOV F006

C62-N21-F006-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

  
Figure 4.9-4.  Sheet 141  Condensate and Feedwater System 
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4.9-204 

MOTOR OPERATED VALVE 
F006 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G2
Sheet 141

MOTOR OPERATED VALVE 
F006 FAILS TO OPEN

N21-MOV-CC-F006
4.00E-03

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006

N21-MOV-CC-COND_1_2

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F007

N21-MOV-CC-COND_2_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F008

N21-MOV-CC-COND_2_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F007

N21-MOV-CC-COND_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F006 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_2_3_4

3 1.36E-05

CCF of all components
in group

'N21-MOV-CC-COND'

N21-MOV-CC-COND_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 142  Condensate and Feedwater System 
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4.9-205 

MOTOR-DRIVEN PUMP D 
FAILS TO RUN --
including common

cause

N21-MP_-FR-COND-G4
Sheet 126

MOTOR-DRIVEN PUMP D 
FAILS TO RUN

N21-MP_-FR-CONDD
6.00E-04

CCF of two
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_4

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_2_4

2 5.26E-06

CCF of two
components:

N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_3_4

2 5.26E-06

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDB &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_2_4

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDA &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_1_3_4

3 5.26E-07

CCF of three
components:

N21-MP_-FR-CONDB &
N21-MP_-FR-CONDC &
N21-MP_-FR-CONDD

N21-MP_-FR-COND_2_3_4

3 5.26E-07

CCF of all components
in group

'N21-MP_-FR-COND'

N21-MP_-FR-COND_ALL

4 1.42E-05

  
Figure 4.9-4.  Sheet 143  Condensate and Feedwater System 
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4.9-206 

STRAINER/FILTER FOR
PMP D  PLUGS DURING

OPERATION --
including common

cause
N21-STR-PG-G4

Sheet 126

STRAINER/FILTER FOR
PMP D  PLUGS DURING

OPERATION

N21-STR-PG-FL001D
2.40E-04

CCF of two
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001D

N21-STR-PG_1_4

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001D

N21-STR-PG_2_4

2 2.11E-06

CCF of two
components:

N21-STR-PG-FL001C &
N21-STR-PG-FL001D

N21-STR-PG_3_4

2 2.11E-06

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001B &

N21-STR-PG-FL00
N21-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001A &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_1_3_4

3 2.11E-07

CCF of three
components:

N21-STR-PG-FL001B &
N21-STR-PG-FL001C &

N21-STR-PG-FL00
N21-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'N21-STR-PG'

N21-STR-PG_ALL

4 5.68E-06

  
Figure 4.9-4.  Sheet 144  Condensate and Feedwater System 
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4.9-207 

ALL CONDENSATE
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0181-_4
Sheet 119

ALL CONDENSATE
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0182-_4

CONDENSATE PUMP
BRANCH A FAILS A IN

STANDBY

N21-0184-_1

CONDENSATE PUMP
BRANCH A FAILS A

RUNNING

N21-0183-_1

Sheet 121

CONDENSATE PUMP A
FAILS TO START

N21-0186-_1

Sheet 146

CONDENSATE PUMP
BRANCH A IN

MAINTENANCE

N21-NSC-TM-CONDA
1.50E-03

FAILURE TO RESTORE
CONDENSATE TRAIN A

N21-TRN-RE-CONDA
3.00E-02

CONDENSATE PUMP
BRANCH B FAILS B

RUNNING

N21-0183-_2

Sheet 122

CONDENSATE PUMP
BRANCH C FAILS C

RUNNING

N21-0183-_3

Sheet 123

CONDENSATE PUMP
BRANCH D FAILS D

RUNNING

N21-0183-_4

Sheet 126

SPLIT FRACTION
CONDENSATE PUMPS B, C
 D RUNNING, A STANDBY

N21-FLG-SF-BCDRUNCOND
2.50E-01

  
Figure 4.9-4.  Sheet 145  Condensate and Feedwater System 
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4.9-208 

CONDENSATE PUMP A
FAILS TO START

N21-0186-_1
Sheet 145

MOTOR-DRIVEN
CONDENSATE PUMP A

FAILS TO START

N21-MP_-FS-CONDA
2.00E-03

CHECK VALVE F008A FOR
CND PUMP A FAILS TO

OPEN

N21-UV_-CC-F008A
1.00E-04

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

4 1.00E-03

FAILURE OF START
SIGNAL TO CONDENSATE

PUMP A

N21-0189-_1

NO AUTO START SIGNAL
TO CONDENSATE PUMP A

C62-N21-CONDA
1.00E-03

MANUAL ACTUATION
FAILURE COND PUMP A

N21-0187-_1

NO MANUAL START
SIGNAL TO CONDENSATE

PUMP A

C62-N21-CONDA-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

COND PUMP 1A
DISCHARGE MOV F005

FAILS TO OPEN

N21-0191-_1

Sheet 147

  
Figure 4.9-4.  Sheet 146  Condensate and Feedwater System 
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4.9-209 

COND PUMP 1A
DISCHARGE MOV F005

FAILS TO OPEN

N21-0191-_1
Sheet 146

MOTOR OPERATED VALVE 
F005 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G1

Sheet 148

FAILURE TO OPEN
SIGNAL TO COND PUMP

1A DISCH MOV F005

N21-0192-_1

NO AUTO OPEN SIGNAL
TO COND PUMP A MOV
ISOLATION VALVE F005

C62-N21-F005
1.00E-03

MANUALLY FAIL TO OPEN
COND PUMP A DISCH MOV

F005

N21-0193-_1

NO MANUAL OPEN SIGNAL
TO COND PUMP A DISCH

MOV F005

C62-N21-F005-MAN
1.00E-03

OPERATOR FAILS TO
START CONDENSATE PUMP

N21-XHE-FO-CONDPUMP

8 2.69E-01

  
Figure 4.9-4.  Sheet 147  Condensate and Feedwater System 
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4.9-210 

MOTOR OPERATED VALVE 
F005 FAILS TO OPEN --

including common
cause

N21-MOV-CC-COND-G1
Sheet 147

MOTOR OPERATED VALVE 
F005 FAILS TO OPEN

N21-MOV-CC-F005
4.00E-03

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006

N21-MOV-CC-COND_1_2

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F007

N21-MOV-CC-COND_1_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F007

N21-MOV-CC-COND_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F006 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F005 &
N21-MOV-CC-F007 &
N21-MOV-CC-F008

N21-MOV-CC-COND_1_3_4

3 1.36E-05

CCF of all components
in group

'N21-MOV-CC-COND'

N21-MOV-CC-COND_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 148  Condensate and Feedwater System 
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4.9-211 

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN A RUNNING,
TRAIN B STANDBY

N21-0011-_1
Sheet 119

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN A RUNNING,
TRAIN B STANDBY

N21-0011-_2

FAILURE OF COND PUMP
ROOM AHU TRAIN A TO

RUN

N21-0011-_3A

Sheet 150

FAILURE OF COND PUMP
ROOM AHU TRAIN B TO

START AND RUN

N21-0011-_4B

FAILURE OF COND PUMP
ROOM AHU TRAIN B TO

RUN

N21-0011-_3B

Sheet 151

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO START --
including common caus

N21-AHU-FS-COND-G2

Sheet 153

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

COND PUMP ROOM TRAIN
B

C62-N21-CONDAHUB
1.00E-03

SPLIT FRACTION OF
TIME TRAIN A AHU

RUNNING FOR COND PUMP
ROOM

N21-FLG-SF-CONDARUN
5.00E-01

  
Figure 4.9-4.  Sheet 149  Condensate and Feedwater System 
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4.9-212 

FAILURE OF COND PUMP
ROOM AHU TRAIN A TO

RUN

N21-0011-_3A
Sheet 149
Sheet 154

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

A FAILS TO RUN --
including common

cause
N21-AHU-FR-COND-G1

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

A FAILS TO RUN

N21-AHU-FR-CONDA
2.40E-04

CCF of two
components:

N21-AHU-FR-CONDA &
N21-AHU-FR-CONDB

N21-AHU-FR-COND_1_2

2 1.26E-05

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

4 1.00E-03

BALANCE OF PLANT
CHILLED WATER SYSTEM

FAILS

BOPCWS-SYS-FAILS

4 1.00E-03

  
Figure 4.9-4.  Sheet 150  Condensate and Feedwater System 
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4.9-213 

FAILURE OF COND PUMP
ROOM AHU TRAIN B TO

RUN

N21-0011-_3B
Sheet 149
Sheet 154

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO RUN --
including common

cause
N21-AHU-FR-COND-G2

Sheet 152

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

4 1.00E-03

BALANCE OF PLANT
CHILLED WATER SYSTEM

FAILS

BOPCWS-SYS-FAILS

4 1.00E-03

  
Figure 4.9-4.  Sheet 151  Condensate and Feedwater System 
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4.9-214 

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO RUN --
including common

cause
N21-AHU-FR-COND-G2

Sheet 151

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO RUN

N21-AHU-FR-CONDB
2.40E-04

CCF of two
components:

N21-AHU-FR-CONDA &
N21-AHU-FR-CONDB

N21-AHU-FR-COND_1_2

2 1.26E-05

  
Figure 4.9-4.  Sheet 152  Condensate and Feedwater System 
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4.9-215 

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO START --
including common caus

N21-AHU-FS-COND-G2
Sheet 149

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

B FAILS TO START

N21-AHU-FS-CONDB
6.00E-03

CCF of two
components:

N21-AHU-FS-CONDA &
N21-AHU-FS-CONDB

N21-AHU-FS-COND_1_2

2 6.67E-04

  
Figure 4.9-4.  Sheet 153  Condensate and Feedwater System 
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4.9-216 

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN B RUNNING,
TRAIN A STANDBY

N21-0011-_5
Sheet 119

FAILURE OF AHU FOR
COND PUMP ROOM AHU

TRAIN B RUNNING,
TRAIN A STANDBY

N21-0011-_6

FAILURE OF COND PUMP
ROOM AHU TRAIN A TO

START AND RUN

N21-0011-_4A

FAILURE OF COND PUMP
ROOM AHU TRAIN A TO

RUN

N21-0011-_3A

Sheet 150

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

A FAILS TO START --
including common caus

N21-AHU-FS-COND-G1

Sheet 155

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

COND PUMP ROOM TRAIN
A

C62-N21-CONDAHUA
1.00E-03

FAILURE OF COND PUMP
ROOM AHU TRAIN B TO

RUN

N21-0011-_3B

Sheet 151

SPLIT FRACTION OF
TIME TRAIN B AHU

RUNNING FOR COND PUMP
ROOM

N21-FLG-SF-CONDBRUN
5.00E-01

  
Figure 4.9-4.  Sheet 154  Condensate and Feedwater System 
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4.9-217 

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

A FAILS TO START --
including common caus

N21-AHU-FS-COND-G1
Sheet 154

AIR HANDLING UNIT
COND PUMP ROOM TRAIN

A FAILS TO START

N21-AHU-FS-CONDA
6.00E-03

CCF of two
components:

N21-AHU-FS-CONDA &
N21-AHU-FS-CONDB

N21-AHU-FS-COND_1_2

2 6.67E-04

  
Figure 4.9-4.  Sheet 155  Condensate and Feedwater System 
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4.9-218 

CONDENSATE RECIRC
LINE FAILS TO OPEN

N21-0004-_4
Sheet 119
Sheet 198

RECIRCULATION LINES
FAIL

N21-0034-_4

AIR OPERATED VALVE
F0016 FAILS TO OPEN

N21-ACV-CC-F0016
2.00E-03

AIR OPERATED VALVE 
N21-F0016 FAILS TO

REMAIN OPEN

N21-ACV-OC-F0016
2.40E-05

MOTOR OPERATED VALVE 
N21-F0057 FAILS TO

REMAIN OPEN

N21-MOV-OC-F0057
3.36E-06

  
Figure 4.9-4.  Sheet 156  Condensate and Feedwater System 
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4.9-219 

HIGH PRESSURE
INJECTION WITH

FEEDWATER FAILS

UF-TOP1

LOSS OF FEEDWATER
SYSTEM

N21-0003-_1
Sheet 119

ALL FEEDWATER
BRANCHES FAIL

N21-0080-_1

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0081-_1

Sheet 158

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0081-_2

Sheet 176

ALL FEEDWATER PUMP
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0081-_3

Sheet 181

ALL FEEDWATER PUMP
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0081-_4

Sheet 186

FEEDWATER INJECTION
VALVES FAIL TO REMAIN

OPEN

N21-0090-_1

A TRAIN FEEDWATER
INJECTION VALVES FAIL

TO REMAIN OPEN

N21-0090-_2A

Sheet 191

B TRAIN FEEDWATER
INJECTION VALVES FAIL

TO REMAIN OPEN

N21-0090-_2B

Sheet 192

LOSS OF COOLING FROM
TCCW SYSTEM

P22-0001-_1

2 1.00E-03

LOSS OF HVAC TO
FEEDWATER PUMP ROOM

N21-0003-_2

Sheet 193

LOSS OF CONDENSATE
SYSTEM

N21-0001-_4

Sheet 198

  
Figure 4.9-4.  Sheet 157  Condensate and Feedwater System 
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4.9-220 

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0081-_1
Sheet 157

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

C RUNNING, D STANDBY)

N21-0082-_1

FEEDWATER PUMP BRANCH
A FAILS A RUNNING

N21-0083-_1

Sheet 159

FEEDWATER PUMP BRANCH
B FAILS B RUNNING

N21-0083-_2

Sheet 162

FEEDWATER PUMP BRANCH
C FAILS C RUNNING

N21-0083-_3

Sheet 166

FEEDWATER PUMP BRANCH
D FAILS D IN STANDBY

N21-0084-_4

FW PUMP BRANCH D
FAILS TO START

N21-0086-_4

Sheet 169

FEEDWATER PUMP BRANCH
D IN MAINTENANCE

N21-NSC-TM-C001D
1.50E-03

FAILURE TO RESTORE
FEEDWATER TRAIN D

N21-TRN-RE-FWD
3.00E-02

FEEDWATER PUMP BRANCH
D FAILS D RUNNING

N21-0083-_4

Sheet 173

SPLIT FRACTION
FEEDWATER PUMPS A, B,
C RUNNING, D STANDBY

N21-FLG-SF-ABCRUNFEED
2.50E-01

  
Figure 4.9-4.  Sheet 158  Condensate and Feedwater System 
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4.9-221 

FEEDWATER PUMP BRANCH
A FAILS A RUNNING

N21-0083-_1
Sheet 158
Sheet 181
Sheet 176
... see x-ref

FEEDWATER PUMP BRANCH
A FAILS

N21-0085-_1

MOTOR-DRIVEN FDWTR
PUMP A FAILS TO RUN

-- including common
cause

N21-MPF-FR-G1

Sheet 160

MOTOR-DRIVEN FDWTR
BOOSTER PUMP A FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G1

Sheet 161

FW PUMP 1A DISCHARGE
MOV F0033  FAILS TO

REMAIN OPEN

N21-MOV-OC-F0033
3.36E-06

LOSS OF 13.8 KV AC
FROM BUS R11-A1

R11-0000A1

2 1.00E-03

  
Figure 4.9-4.  Sheet 159  Condensate and Feedwater System 
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4.9-222 

MOTOR-DRIVEN FDWTR
PUMP A FAILS TO RUN

-- including common
cause

N21-MPF-FR-G1
Sheet 159

MOTOR-DRIVEN FDWTR
PUMP A FAILS TO RUN

N21-MPF-FR-C001A
6.00E-04

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B

N21-MPF-FR_1_2

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001C

N21-MPF-FR_1_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001D

N21-MPF-FR_1_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001C
N21-MPF-FR_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001D
N21-MPF-FR_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_1_3_4

3 3.16E-06

CCF of all components
in group 'N21-MPF-FR'

N21-MPF-FR_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 160  Condensate and Feedwater System 
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4.9-223 

MOTOR-DRIVEN FDWTR
BOOSTER PUMP A FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G1
Sheet 159

MOTOR-DRIVEN FDWTR
BOOSTER PUMP A FAILS

TO RUN

N21-MPF-FR-C001AB
6.00E-04

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB

N21-MPF-FR-BP_1_2

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001CB

N21-MPF-FR-BP_1_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_1_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_3_4

3 3.16E-06

CCF of all components
in group

'N21-MPF-FR-BP'

N21-MPF-FR-BP_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 161  Condensate and Feedwater System 
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4.9-224 

FEEDWATER PUMP BRANCH
B FAILS B RUNNING

N21-0083-_2
Sheet 158
Sheet 186
Sheet 176
... see x-ref

FEEDWATER PUMP BRANCH
B FAILS

N21-0085-_2

Sheet 163

FW PUMP 1B DISCHARGE
MOV F0034  FAILS TO

REMAIN OPEN

N21-MOV-OC-F0034
3.36E-06

LOSS OF 13.8 KV AC
FROM BUS R11-B1

R11-0000B1

2 1.00E-03

  
Figure 4.9-4.  Sheet 162  Condensate and Feedwater System 
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4.9-225 

FEEDWATER PUMP BRANCH
B FAILS

N21-0085-_2
Sheet 162

MOTOR-DRIVEN FDWTR
PUMP B FAILS TO RUN

-- including common
cause

N21-MPF-FR-G2

Sheet 164

MOTOR-DRIVEN FDWTR
BOOSTER PUMP B FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G2

Sheet 165

  
Figure 4.9-4.  Sheet 163  Condensate and Feedwater System 
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4.9-226 

MOTOR-DRIVEN FDWTR
PUMP B FAILS TO RUN

-- including common
cause

N21-MPF-FR-G2
Sheet 163

MOTOR-DRIVEN FDWTR
PUMP B FAILS TO RUN

N21-MPF-FR-C001B
6.00E-04

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B

N21-MPF-FR_1_2

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001C

N21-MPF-FR_2_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001D

N21-MPF-FR_2_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001C
N21-MPF-FR_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001D
N21-MPF-FR_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_2_3_4

3 3.16E-06

CCF of all components
in group 'N21-MPF-FR'

N21-MPF-FR_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 164  Condensate and Feedwater System 
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4.9-227 

MOTOR-DRIVEN FDWTR
BOOSTER PUMP B FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G2
Sheet 163

MOTOR-DRIVEN FDWTR
BOOSTER PUMP B FAILS

TO RUN

N21-MPF-FR-C001BB
6.00E-04

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB

N21-MPF-FR-BP_1_2

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001CB

N21-MPF-FR-BP_2_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_2_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_2_3_4

3 3.16E-06

CCF of all components
in group

'N21-MPF-FR-BP'

N21-MPF-FR-BP_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 165  Condensate and Feedwater System 
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4.9-228 

FEEDWATER PUMP BRANCH
C FAILS C RUNNING

N21-0083-_3
Sheet 158
Sheet 186
Sheet 181
... see x-ref

FEEDWATER PUMP BRANCH
C FAILS

N21-0085-_3

MOTOR-DRIVEN FDWTR
PUMP C FAILS TO RUN

-- including common
cause

N21-MPF-FR-G3

Sheet 167

MOTOR-DRIVEN FDWTR
BOOSTER PUMP C FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G3

Sheet 168

FW PUMP 1C DISCHARGE
MOV F0035  FAILS TO

REMAIN OPEN

N21-MOV-OC-F0035
3.36E-06

LOSS OF 13.8 KV AC
FROM BUS R11-A2

R11-0000A2

2 1.00E-03

  
Figure 4.9-4.  Sheet 166  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-229 

MOTOR-DRIVEN FDWTR
PUMP C FAILS TO RUN

-- including common
cause

N21-MPF-FR-G3
Sheet 166

MOTOR-DRIVEN FDWTR
PUMP C FAILS TO RUN

N21-MPF-FR-C001C
6.00E-04

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001C

N21-MPF-FR_1_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001C

N21-MPF-FR_2_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001C &
N21-MPF-FR-C001D

N21-MPF-FR_3_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001C
N21-MPF-FR_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_1_3_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_2_3_4

3 3.16E-06

CCF of all components
in group 'N21-MPF-FR'

N21-MPF-FR_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 167  Condensate and Feedwater System 
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4.9-230 

MOTOR-DRIVEN FDWTR
BOOSTER PUMP C FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G3
Sheet 166

MOTOR-DRIVEN FDWTR
BOOSTER PUMP C FAILS

TO RUN

N21-MPF-FR-C001CB
6.00E-04

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001CB

N21-MPF-FR-BP_1_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001CB

N21-MPF-FR-BP_2_3

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001CB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_3_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_3

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_3_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_2_3_4

3 3.16E-06

CCF of all components
in group

'N21-MPF-FR-BP'

N21-MPF-FR-BP_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 168  Condensate and Feedwater System 
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4.9-231 

FW PUMP BRANCH D
FAILS TO START

N21-0086-_4
Sheet 158

MOTOR-DRIVEN
FEEDWATER PUMP D

FAILS TO START

N21-MPF-FS-C001D
2.00E-03

MOTOR-DRIVEN
FEEDWATER BOOSTER

PUMP D FAILS TO START

N21-MPF-FS-C001DB
2.00E-03

CHECK VALVE F021D FOR
FWP D FAILS TO OPEN

N21-UV_-CC-F021D
1.00E-04

FW PUMP 1D RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G4

Sheet 170

FAILURE OF START
SIGNAL TO FW PUMP D

N21-0089-_4

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP D

C62-N21-C001D
1.00E-03

MANUAL START FAILURE
FW PUMP D

N21-0087-_4

NO MANUAL START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP D

C62-N21-C001D-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

FW PUMP 1D DISCHARGE
MOV F0036 FAILS TO

OPEN

N21-0091-_4

Sheet 171

  
Figure 4.9-4.  Sheet 169  Condensate and Feedwater System 
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4.9-232 

FW PUMP 1D RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G4

Sheet 169

FW PUMP 1D RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN

N21-ACV-CC-F0037D
2.00E-03

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037D

N21-ACV-CC_1_4

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037D

N21-ACV-CC_2_4

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037C &
N21-ACV-CC-F0037D

N21-ACV-CC_3_4

2 3.95E-06

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_1_3_4

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'N21-ACV-CC'

N21-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-4.  Sheet 170  Condensate and Feedwater System 
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4.9-233 

FW PUMP 1D DISCHARGE
MOV F0036 FAILS TO

OPEN

N21-0091-_4
Sheet 169

FW PUMP 1D DISCHARGE
MOV F0036  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G4

Sheet 172

FAILURE TO OPEN
SIGNAL TO FW PUMP 1D

DISCH MOV F0036

N21-0092-_4

NO AUTO OPEN SIGNAL
TO FW PUMP D MOV

ISOLATION VALVE

C62-N21-F0036
1.00E-03

MANUALLY FAIL TO OPEN
FW PUMP D DISCH MOV

F0036

N21-0093-_4

NO MANUAL OPEN SIGNAL
TO FW PUMP D DISCH

MOV F0036

C62-N21-F0036-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-B

R12-TB2-B

2 1.00E-03

  
Figure 4.9-4.  Sheet 171  Condensate and Feedwater System 
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4.9-234 

FW PUMP 1D DISCHARGE
MOV F0036  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G4
Sheet 171

FW PUMP 1D DISCHARGE
MOV F0036  FAILS TO

OPEN

N21-MOV-CC-F0036
4.00E-03

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0036

N21-MOV-CC_1_4

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0036

N21-MOV-CC_2_4

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0035 &
N21-MOV-CC-F0036

N21-MOV-CC_3_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0036
N21-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_1_3_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'N21-MOV-CC'

N21-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 172  Condensate and Feedwater System 
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4.9-235 

FEEDWATER PUMP BRANCH
D FAILS D RUNNING

N21-0083-_4
Sheet 158
Sheet 181
Sheet 176
... see x-ref

FEEDWATER PUMP BRANCH
D FAILS

N21-0085-_4

MOTOR-DRIVEN FDWTR
PUMP D FAILS TO RUN

-- including common
cause

N21-MPF-FR-G4

Sheet 174

MOTOR-DRIVEN FDWTR
BOOSTER PUMP D FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G4

Sheet 175

FW PUMP 1D DISCHARGE
MOV F0036  FAILS TO

REMAIN OPEN

N21-MOV-OC-F0036
3.36E-06

LOSS OF 13.8 KV AC
FROM BUS R11-B2

R11-0000B2

2 1.00E-03

  
Figure 4.9-4.  Sheet 173  Condensate and Feedwater System 
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4.9-236 

MOTOR-DRIVEN FDWTR
PUMP D FAILS TO RUN

-- including common
cause

N21-MPF-FR-G4
Sheet 173

MOTOR-DRIVEN FDWTR
PUMP D FAILS TO RUN

N21-MPF-FR-C001D
6.00E-04

CCF of two
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001D

N21-MPF-FR_1_4

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001D

N21-MPF-FR_2_4

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001C &
N21-MPF-FR-C001D

N21-MPF-FR_3_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001B &
N21-MPF-FR-C001D
N21-MPF-FR_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001A &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_1_3_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001B &
N21-MPF-FR-C001C &
N21-MPF-FR-C001D
N21-MPF-FR_2_3_4

3 3.16E-06

CCF of all components
in group 'N21-MPF-FR'

N21-MPF-FR_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 174  Condensate and Feedwater System 
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4.9-237 

MOTOR-DRIVEN FDWTR
BOOSTER PUMP D FAILS

TO RUN -- including
common cause

N21-MPF-FR-BP-G4
Sheet 173

MOTOR-DRIVEN FDWTR
BOOSTER PUMP D FAILS

TO RUN

N21-MPF-FR-C001DB
6.00E-04

CCF of two
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_1_4

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_2_4

2 3.16E-05

CCF of two
components:

N21-MPF-FR-C001CB &
N21-MPF-FR-C001DB

N21-MPF-FR-BP_3_4

2 3.16E-05

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001BB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_2_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001AB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_1_3_4

3 3.16E-06

CCF of three
components:

N21-MPF-FR-C001BB &
N21-MPF-FR-C001CB &

N21-MPF-FR-C001
N21-MPF-FR-BP_2_3_4

3 3.16E-06

CCF of all components
in group

'N21-MPF-FR-BP'

N21-MPF-FR-BP_ALL

4 8.53E-05

  
Figure 4.9-4.  Sheet 175  Condensate and Feedwater System 
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4.9-238 

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0081-_2
Sheet 157

ALL FEEDWATER PUMP
BRANCHES FAIL (A, B,

D RUNNING, C STANDBY)

N21-0082-_2

FEEDWATER PUMP BRANCH
A FAILS A RUNNING

N21-0083-_1

Sheet 159

FEEDWATER PUMP BRANCH
B FAILS B RUNNING

N21-0083-_2

Sheet 162

FEEDWATER PUMP BRANCH
C FAILS C IN STANDBY

N21-0084-_3

FW PUMP BRANCH C
FAILS TO START

N21-0086-_3

Sheet 177

FEEDWATER PUMP BRANCH
C IN MAINTENANCE

N21-NSC-TM-C001C
1.50E-03

FEEDWATER PUMP BRANCH
C FAILS C RUNNING

N21-0083-_3

Sheet 166

FAILURE TO RESTORE
FEEDWATER TRAIN C

N21-TRN-RE-FWC
3.00E-02

FEEDWATER PUMP BRANCH
D FAILS D RUNNING

N21-0083-_4

Sheet 173

SPLIT FRACTION
FEEDWATER PUMPS A, B,
D RUNNING, C STANDBY

N21-FLG-SF-ABDRUNFEED
2.50E-01

  
Figure 4.9-4.  Sheet 176  Condensate and Feedwater System 
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4.9-239 

FW PUMP BRANCH C
FAILS TO START

N21-0086-_3
Sheet 176

MOTOR-DRIVEN
FEEDWATER PUMP C

FAILS TO START

N21-MPF-FS-C001C
2.00E-03

MOTOR-DRIVEN
FEEDWATER BOOSTER

PUMP C FAILS TO START

N21-MPF-FS-C001CB
2.00E-03

CHECK VALVE F021C FOR
FWP C FAILS TO OPEN

N21-UV_-CC-F021C
1.00E-04

FW PUMP 1C RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G3

Sheet 178

FAILURE OF START
SIGNAL TO FW PUMP C

N21-0089-_3

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP C

C62-N21-C001C
1.00E-03

MANUAL START FAILURE
FW PUMP C

N21-0087-_3

NO MANUAL START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP C

C62-N21-C001C-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

FW PUMP 1C DISCHARGE
MOV F0035 FAILS TO

OPEN

N21-0091-_3

Sheet 179

  
Figure 4.9-4.  Sheet 177  Condensate and Feedwater System 
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4.9-240 

FW PUMP 1C RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G3

Sheet 177

FW PUMP 1C RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN

N21-ACV-CC-F0037C
2.00E-03

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037C

N21-ACV-CC_1_3

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037C

N21-ACV-CC_2_3

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037C &
N21-ACV-CC-F0037D

N21-ACV-CC_3_4

2 3.95E-06

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_1_3_4

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'N21-ACV-CC'

N21-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-4.  Sheet 178  Condensate and Feedwater System 
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4.9-241 

FW PUMP 1C DISCHARGE
MOV F0035 FAILS TO

OPEN

N21-0091-_3
Sheet 177

FW PUMP 1C DISCHARGE
MOV F0035  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G3

Sheet 180

FAILURE TO OPEN
SIGNAL TO FW PUMP 1C

DISCH MOV F0035

N21-0092-_3

NO AUTO OPEN SIGNAL
TO FW PUMP C MOV

ISOLATION VALVE F0035

C62-N21-F0035
1.00E-03

MANUALLY FAIL TO OPEN
FW PUMP C DISCH MOV

F0035

N21-0093-_3

NO MANUAL OPEN SIGNAL
TO FW PUMP C DISCH

MOV F0035

C62-N21-F0035-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-A

R12-TB2-A

2 1.00E-03

  
Figure 4.9-4.  Sheet 179  Condensate and Feedwater System 
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4.9-242 

FW PUMP 1C DISCHARGE
MOV F0035  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G3
Sheet 179

FW PUMP 1C DISCHARGE
MOV F0035  FAILS TO

OPEN

N21-MOV-CC-F0035
4.00E-03

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0035

N21-MOV-CC_1_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0035

N21-MOV-CC_2_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0035 &
N21-MOV-CC-F0036

N21-MOV-CC_3_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0035
N21-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_1_3_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'N21-MOV-CC'

N21-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 180  Condensate and Feedwater System 
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4.9-243 

ALL FEEDWATER PUMP
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0081-_3
Sheet 157

ALL FEEDWATER PUMP
BRANCHES FAIL (A, C,

D RUNNING, B STANDBY)

N21-0082-_3

FEEDWATER PUMP BRANCH
A FAILS A RUNNING

N21-0083-_1

Sheet 159

FEEDWATER PUMP BRANCH
B FAILS B IN STANDBY

N21-0084-_2

FEEDWATER PUMP BRANCH
B FAILS TO START

N21-0086-_2

Sheet 182

FEEDWATER PUMP BRANCH
B IN MAINTENANCE

N21-NSC-TM-C001B
1.50E-03

FEEDWATER PUMP BRANCH
B FAILS B RUNNING

N21-0083-_2

Sheet 162

FAILURE TO RESTORE
FEEDWATER TRAIN B

N21-TRN-RE-FWB
3.00E-02

FEEDWATER PUMP BRANCH
C FAILS C RUNNING

N21-0083-_3

Sheet 166

FEEDWATER PUMP BRANCH
D FAILS D RUNNING

N21-0083-_4

Sheet 173

SPLIT FRACTION
FEEDWATER PUMPS A, C,
D RUNNING, B STANDBY

N21-FLG-SF-ACDRUNFEED
2.50E-01

  
Figure 4.9-4.  Sheet 181  Condensate and Feedwater System 
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4.9-244 

FEEDWATER PUMP BRANCH
B FAILS TO START

N21-0086-_2
Sheet 181

MOTOR-DRIVEN
FEEDWATER PUMP B

FAILS TO START

N21-MPF-FS-C001B
2.00E-03

MOTOR-DRIVEN
FEEDWATER BOOSTER

PUMP B FAILS TO START

N21-MPF-FS-C001BB
2.00E-03

CHECK VALVE  F021B
FOR FWP B FAILS TO

OPEN

N21-UV_-CC-F021B
1.00E-04

FW PUMP 1B RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G2

Sheet 183

FAILURE OF START
SIGNAL TO FW PUMP B

N21-0089-_2

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP B

C62-N21-C001B
1.00E-03

MANUAL START FAILURE
FW PUMP B

N21-0087-_2

NO MANUAL START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP B

C62-N21-C001B-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

FW PUMP 1B DISCHARGE
MOV F0034 FAILS TO

OPEN

N21-0091-_2

Sheet 184

  
Figure 4.9-4.  Sheet 182  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-245 

FW PUMP 1B RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G2

Sheet 182

FW PUMP 1B RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN

N21-ACV-CC-F0037B
2.00E-03

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B

N21-ACV-CC_1_2

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037C

N21-ACV-CC_2_3

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037D

N21-ACV-CC_2_4

2 3.95E-06

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037B &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'N21-ACV-CC'

N21-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-4.  Sheet 183  Condensate and Feedwater System 
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4.9-246 

FW PUMP 1B DISCHARGE
MOV F0034 FAILS TO

OPEN

N21-0091-_2
Sheet 182

FW PUMP 1B DISCHARGE
MOV F0034  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G2

Sheet 185

FAILURE TO OPEN
SIGNAL TO FW PUMP 1B

DISCH MOV F0034

N21-0092-_2

NO AUTO OPEN SIGNAL
TO FW PUMP B MOV

ISOLATION VALVE F0034

C62-N21-F0034
1.00E-03

MANUALLY FAIL TO OPEN
FW PUMP B DISCH MOV

F0034

N21-0093-_2

NO MANUAL OPEN SIGNAL
TO FW PUMP B DISCH

MOV F0034

C62-N21-F0034-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

4 1.00E-03

  
Figure 4.9-4.  Sheet 184  Condensate and Feedwater System 
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4.9-247 

FW PUMP 1B DISCHARGE
MOV F0034  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G2
Sheet 184

FW PUMP 1B DISCHARGE
MOV F0034  FAILS TO

OPEN

N21-MOV-CC-F0034
4.00E-03

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034

N21-MOV-CC_1_2

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0035

N21-MOV-CC_2_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0036

N21-MOV-CC_2_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0035
N21-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0036
N21-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0034 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'N21-MOV-CC'

N21-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 185  Condensate and Feedwater System 
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4.9-248 

ALL FEEDWATER PUMP
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0081-_4
Sheet 157

ALL FEEDWATER PUMP
BRANCHES FAIL (B, C,

D RUNNING, A STANDBY)

N21-0082-_4

FEEDWATER PUMP BRANCH
A FAILS A IN STANDBY

N21-0084-_1

FW PUMP A BRANCH A
FAILS TO START

N21-0086-_1

Sheet 187

FEEDWATER PUMP BRANCH
A IN MAINTENANCE

N21-NSC-TM-C001A
1.50E-03

FEEDWATER PUMP BRANCH
A FAILS A RUNNING

N21-0083-_1

Sheet 159

FAILURE TO RESTORE
FEEDWATER TRAIN A

N21-TRN-RE-FWA
3.00E-02

FEEDWATER PUMP BRANCH
B FAILS B RUNNING

N21-0083-_2

Sheet 162

FEEDWATER PUMP BRANCH
C FAILS C RUNNING

N21-0083-_3

Sheet 166

FEEDWATER PUMP BRANCH
D FAILS D RUNNING

N21-0083-_4

Sheet 173

SPLIT FRACTION
FEEDWATER PUMPS B, C,
D RUNNING, A STANDBY

N21-FLG-SF-BCDRUNFEED
2.50E-01

  
Figure 4.9-4.  Sheet 186  Condensate and Feedwater System 
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4.9-249 

FW PUMP A BRANCH A
FAILS TO START

N21-0086-_1
Sheet 186

MOTOR-DRIVEN
FEEDWATER PUMP A

FAILS TO START

N21-MPF-FS-C001A
2.00E-03

MOTOR-DRIVEN
FEEDWATER BOOSTER

PUMP A FAILS TO START

N21-MPF-FS-C001AB
2.00E-03

CHECK VALVE F021A FOR
FWP A FAILS TO OPEN

N21-UV_-CC-F021A
1.00E-04

FW PUMP 1A RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G1

Sheet 188

FAILURE OF START
SIGNAL TO FW PUMP A

N21-0089-_1

NO AUTO START SIGNAL
TO FEEDWATER PUMP/
FEEDWATER BOOSTER

PUMP A

C62-N21-C001A
1.00E-03

MANUAL START FAILURE
OF FW PUMP A

N21-0087-_1

NO MANUAL START
SIGNAL TO FEEDWATER

PUMP/ FEEDWATER
BOOSTER PUMP A

C62-N21-C001A-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

FW PUMP 1A DISCHARGE
MOF F0033 FAILS TO

OPEN

N21-0091-_1

Sheet 189

  
Figure 4.9-4.  Sheet 187  Condensate and Feedwater System 
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4.9-250 

FW PUMP 1A RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN --
including common

cause
N21-ACV-CC-G1

Sheet 187

FW PUMP 1A RECIRC
FLOW CONTROL VALVE

FAILS TO OPEN

N21-ACV-CC-F0037A
2.00E-03

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B

N21-ACV-CC_1_2

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037C

N21-ACV-CC_1_3

2 3.95E-06

CCF of two
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037D

N21-ACV-CC_1_4

2 3.95E-06

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037B &

N21-ACV-CC-F003
N21-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

N21-ACV-CC-F0037A &
N21-ACV-CC-F0037C &

N21-ACV-CC-F003
N21-ACV-CC_1_3_4

3 1.21E-05

CCF of all components
in group 'N21-ACV-CC'

N21-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-4.  Sheet 188  Condensate and Feedwater System 
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4.9-251 

FW PUMP 1A DISCHARGE
MOF F0033 FAILS TO

OPEN

N21-0091-_1
Sheet 187

FW PUMP 1A DISCHARGE
MOV F0033  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G1

Sheet 190

FAILURE TO OPEN
SIGNAL TO FW PUMP 1A

DISCH MOV F0033

N21-0092-_1

NO AUTO OPEN SIGNAL
TO FW PUMP A MOV
ISOLATION VALVE

C62-N21-F0033
1.00E-03

MANUALLY FAIL TO OPEN
FW PUMP A DISCH MOV

F0033

N21-0093-_1

NO MANUAL OPEN SIGNAL
TO FW PUMP A DISCH

MOV F0033

C62-N21-F0033-MAN
1.00E-03

OPERATOR FAILS TO
START FEEDWATER PUMP

N21-XHE-FO-FWPUMP

8 2.69E-01

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

4 1.00E-03

  
Figure 4.9-4.  Sheet 189  Condensate and Feedwater System 
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4.9-252 

FW PUMP 1A DISCHARGE
MOV F0033  FAILS TO

OPEN -- including
common cause

N21-MOV-CC-G1
Sheet 189

FW PUMP 1A DISCHARGE
MOV F0033  FAILS TO

OPEN

N21-MOV-CC-F0033
4.00E-03

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034

N21-MOV-CC_1_2

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0035

N21-MOV-CC_1_3

2 6.87E-06

CCF of two
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0036

N21-MOV-CC_1_4

2 6.87E-06

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0035
N21-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0034 &
N21-MOV-CC-F0036
N21-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

N21-MOV-CC-F0033 &
N21-MOV-CC-F0035 &
N21-MOV-CC-F0036
N21-MOV-CC_1_3_4

3 1.36E-05

CCF of all components
in group 'N21-MOV-CC'

N21-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-4.  Sheet 190  Condensate and Feedwater System 
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4.9-253 

A TRAIN FEEDWATER
INJECTION VALVES FAIL

TO REMAIN OPEN

N21-0090-_2A
Sheet 157

MOTOR OPERATED VALVE 
FAILS TO REMAIN OPEN

B21-MOV-OC-F100A
3.36E-06

CHECK VALVE  FAILS TO
REMAIN OPEN

B21-UV_-OC-F101A
4.80E-06

AIR OPERATED CHECK
VALVE F102A FAILS TO

REMAIN OPEN

B21-ACV-OC-F102A
2.40E-05

CHECK VALVE  FAILS TO
REMAIN OPEN

B21-UV_-OC-F103A
4.80E-06

  
Figure 4.9-4.  Sheet 191  Condensate and Feedwater System 
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4.9-254 

B TRAIN FEEDWATER
INJECTION VALVES FAIL

TO REMAIN OPEN

N21-0090-_2B
Sheet 157

MOTOR OPERATED VALVE
F100B FAILS TO REMAIN

OPEN

B21-MOV-OC-F100B
3.36E-06

CHECK VALVE F101B
FAILS TO REMAIN OPEN

B21-UV_-OC-F101B
4.80E-06

AIR OPERATED CHECK
VALVE F102B FAILS TO

REMAIN OPEN

B21-ACV-OC-F102B
2.40E-05

CHECK VALVE F103B
FAILS TO REMAIN OPEN

B21-UV_-OC-F103B
4.80E-06

  
Figure 4.9-4.  Sheet 192  Condensate and Feedwater System 
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4.9-255 

LOSS OF HVAC TO
FEEDWATER PUMP ROOM

N21-0003-_2
Sheet 157

FAILURE OF AHU FOR FW
PUMP ROOM AHU TRAIN A

RUNNING, TRAIN B
STANDBY

N21-0010-_1

FAILURE OF AHU FOR FW
PUMP ROOM AHU TRAIN A

RUNNING, TRAIN B
STANDBY

N21-0010-_2

FAILURE OF FW PUMP
ROOM AHU TRAIN A TO

RUN

N21-0010-_3A

Sheet 194

FAILURE OF FW PUMP
ROOM AHU TRAIN B TO

START AND RUN

N21-0010-_4B

Sheet 195

SPLIT FRACTION OF
TIME TRAIN A AHU

RUNNING FOR FW PUMP
ROOM

N21-FLG-SF-FWARUN
5.00E-01

FAILURE OF AHU FOR FW
PUMP ROOM AHU TRAIN B

RUNNING, TRAIN A
STANDBY

N21-0010-_5

FAILURE OF AHU FOR FW
PUMP ROOM AHU TRAIN B

RUNNING, TRAIN A
STANDBY

N21-0010-_6

FAILURE OF FW PUMP
ROOM AHU TRAIN A TO

START AND RUN

N21-0010-_4A

Sheet 197

FAILURE OF FW PUMP
ROOM AHU TRAIN B TO

RUN

N21-0010-_3B

Sheet 196

SPLIT FRACTION OF
TIME TRAIN B AHU

RUNNING FOR FW PUMP
ROOM

N21-FLG-SF-FWBRUN
5.00E-01

  
Figure 4.9-4.  Sheet 193  Condensate and Feedwater System 
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4.9-256 

FAILURE OF FW PUMP
ROOM AHU TRAIN A TO

RUN

N21-0010-_3A
Sheet 193
Sheet 197

AIR HANDLING UNIT FW
PUMP ROOM TRAIN A

FAILS TO RUN --
including common

cause
N21-AHU-FR-FW-G1

AIR HANDLING UNIT FW
PUMP ROOM TRAIN A

FAILS TO RUN

N21-AHU-FR-FWA
2.40E-04

CCF of two
components:

N21-AHU-FR-FWA &
N21-AHU-FR-FWB

N21-AHU-FR-FW_1_2

2 1.26E-05

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

4 1.00E-03

BALANCE OF PLANT
CHILLED WATER SYSTEM

FAILS

BOPCWS-SYS-FAILS

4 1.00E-03

  
Figure 4.9-4.  Sheet 194  Condensate and Feedwater System 
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4.9-257 

FAILURE OF FW PUMP
ROOM AHU TRAIN B TO

START AND RUN

N21-0010-_4B
Sheet 193

FAILURE OF FW PUMP
ROOM AHU TRAIN B TO

RUN

N21-0010-_3B

Sheet 196

AIR HANDLING UNIT FW
PUMP ROOM TRAIN B

FAILS TO START --
including common

cause
N21-AHU-FS-FW-G2

AIR HANDLING UNIT FW
PUMP ROOM TRAIN B

FAILS TO START

N21-AHU-FS-FWB
6.00E-03

CCF of two
components:

N21-AHU-FS-FWA &
N21-AHU-FS-FWB

N21-AHU-FS-FW_1_2

2 6.67E-04

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

FW PUMP ROOM TRAIN B

C62-N21-FWAHUB
1.00E-03

  
Figure 4.9-4.  Sheet 195  Condensate and Feedwater System 
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4.9-258 

FAILURE OF FW PUMP
ROOM AHU TRAIN B TO

RUN

N21-0010-_3B
Sheet 195
Sheet 193

AIR HANDLING UNIT FW
PUMP ROOM TRAIN B

FAILS TO RUN --
including common

cause
N21-AHU-FR-FW-G2

AIR HANDLING UNIT FW
PUMP ROOM TRAIN B

FAILS TO RUN

N21-AHU-FR-FWB
2.40E-04

CCF of two
components:

N21-AHU-FR-FWA &
N21-AHU-FR-FWB

N21-AHU-FR-FW_1_2

2 1.26E-05

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

4 1.00E-03

BALANCE OF PLANT
CHILLED WATER SYSTEM

FAILS

BOPCWS-SYS-FAILS

4 1.00E-03

  
Figure 4.9-4.  Sheet 196  Condensate and Feedwater System 
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4.9-259 

FAILURE OF FW PUMP
ROOM AHU TRAIN A TO

START AND RUN

N21-0010-_4A
Sheet 193

FAILURE OF FW PUMP
ROOM AHU TRAIN A TO

RUN

N21-0010-_3A

Sheet 194

AIR HANDLING UNIT FW
PUMP ROOM TRAIN A

FAILS TO START --
including common

cause
N21-AHU-FS-FW-G1

AIR HANDLING UNIT FW
PUMP ROOM TRAIN A

FAILS TO START

N21-AHU-FS-FWA
6.00E-03

CCF of two
components:

N21-AHU-FS-FWA &
N21-AHU-FS-FWB

N21-AHU-FS-FW_1_2

2 6.67E-04

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

FW PUMP ROOM TRAIN A

C62-N21-FWAHUA
1.00E-03

  
Figure 4.9-4.  Sheet 197  Condensate and Feedwater System 
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4.9-260 

LOSS OF CONDENSATE
SYSTEM

N21-0001-_4
Sheet 157

CONDENSATE PUMPS FAIL
TO RUN

N21-0002-_4

Sheet 119

LOSS OF CONDENSER
MAKEUP

N21-0003-_4

Sheet 199

CONDENSATE RECIRC
LINE FAILS TO OPEN

N21-0004-_4

Sheet 156

  
Figure 4.9-4.  Sheet 198  Condensate and Feedwater System 



NEDO-33201 Rev 3 

4.9-261 

LOSS OF CONDENSER
MAKEUP

N21-0003-_4
Sheet 198

CONDENSER MAKEUP
VALVES FAIL TO OPEN

N21-0013-_4

VALVE  P30-F023 FAILS
TO OPEN

N21-0014-_4

AIR OPERATED VALVE
P30-F023 FAILS TO

REMAIN OPEN

P30-ACV-OC-F023
2.40E-05

AIR OPERATED VALVE 
P30-F023 FAILS TO

OPEN -- including
common cause

P30-ACV-CC-G1

Sheet 200

VALVE P30-F023 
UNAVAILABLE DUE TO

TEST OR MAINTENANCE

P30-ACV-TM-F023
8.00E-04

VALVE P30-F023 FAILS
TO RECEIVE AN OPEN

SIGNAL

N21-0015-_5

Sheet 201

VALVE  P30-F026 FAILS
TO OPEN

N21-0015-_4

Sheet 202

LOSS OF INSTRUMENT
AIR SUPPLY

P52-0001-_1

6 1.00E-03

CONDENSATE STORAGE
TANK LEAKS

CATASTROPHICALLY

P30-TNK-RP-A001
2.40E-06

  
Figure 4.9-4.  Sheet 199  Condensate and Feedwater System 
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4.9-262 

AIR OPERATED VALVE 
P30-F023 FAILS TO

OPEN -- including
common cause

P30-ACV-CC-G1
Sheet 199

AIR OPERATED VALVE 
P30-F023 FAILS TO

OPEN

P30-ACV-CC-F023
2.00E-03

CCF of two
components:

P30-ACV-CC-F023 &
P30-ACV-CC-F026

P30-ACV-CC_1_2

2 1.93E-04

  
Figure 4.9-4.  Sheet 200  Condensate and Feedwater System 
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4.9-263 

VALVE P30-F023 FAILS
TO RECEIVE AN OPEN

SIGNAL

N21-0015-_5
Sheet 199

NO AUTO OPEN SIGNAL
TO VALVE P30-F0023

C62-P30-F0023
1.00E-03

MANUAL ACTUATION
FAILURE VALVES
P30-F0023 /F0026

N21-0015-_6
Sheet 202

FAILURE TO MANUALLY
OPEN CONDENSER MAKEUP

VALVES

N21-XHE-FO-CONDMU
2.69E-01

  
Figure 4.9-4.  Sheet 201  Condensate and Feedwater System 
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4.9-264 

VALVE  P30-F026 FAILS
TO OPEN

N21-0015-_4
Sheet 199

AIR OPERATED VALVE
F026 FAILS TO REMAIN

OPEN

P30-ACV-OC-F026
2.40E-05

AIR OPERATED VALVE 
P30-F026  FAILS TO

OPEN -- including
common cause

P30-ACV-CC-G2

AIR OPERATED VALVE 
P30-F026  FAILS TO

OPEN

P30-ACV-CC-F026
2.00E-03

CCF of two
components:

P30-ACV-CC-F023 &
P30-ACV-CC-F026

P30-ACV-CC_1_2

2 1.93E-04

VALVE P30-F026 
UNAVAILABLE DUE TO

TEST OR MAINTENANCE

P30-ACV-TM-F026
8.00E-04

VALVE P30-F026 FAILS
TO RECEIVE AN OPEN

SIGNAL

N21-0015-_7

NO AUTO OPEN SIGNAL
TO VALVE P30-F0026

C62-P30-F0026
1.00E-03

MANUAL ACTUATION
FAILURE VALVES
P30-F0023 /F0026

N21-0015-_6

Sheet 201

  
Figure 4.9-4.  Sheet 202  Condensate and Feedwater System 
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4.9-265 

CIRCULATING WATER
SYSTEM FAILS TO

PROVIDE COND. COOL.

N71-CIRC

CIRCULATING WATER
PUMP A FAILS TO RUN

N71-CIRC-A

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000A1

R11-0000A1

MOTOR-DRIVEN CIRC
PUMP A FAILS TO RUN

-- including common
cause

N71-MP_-FR-G1

Sheet 2

INTAKE TRASH RACK A
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G1

Sheet 3

CIRC PUMP A IN
MAINTENANCE

N71-NSC-TM-C001A

CIRCULATING WATER
PUMP B FAILS TO RUN

N71-CIRC-B

Sheet 4

CIRCULATING WATER
PUMP C FAILS TO RUN

N71-CIRC-C

Sheet 7

CIRC. WATER PUMP D
FAILS TO RUN

N71-CIRC-D

Sheet 10

 
Figure 4.9-5. Circulating Water System Fault Tree 
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4.9-266 

MOTOR-DRIVEN CIRC
PUMP A FAILS TO RUN

-- including common
cause

N71-MP_-FR-G1
Sheet 1

MOTOR-DRIVEN CIRC
PUMP A FAILS TO RUN

N71-MP_-FR-C001A

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B

N71-MP_-FR_1_2

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001C

N71-MP_-FR_1_3

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001D

N71-MP_-FR_1_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001C
N71-MP_-FR_1_2_3

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001D
N71-MP_-FR_1_2_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_1_3_4

CCF of all components
in group 'N71-MP_-FR'

N71-MP_-FR_ALL

  
Figure 4.9-5.  Sheet 2  Circulating Water System 
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4.9-267 

INTAKE TRASH RACK A
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G1
Sheet 1

INTAKE TRASH RACK A
(STRAINER) PLUGS

N71-STR-PG-S001

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S002

N71-STR-PG_1_2

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S003

N71-STR-PG_1_3

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S004

N71-STR-PG_1_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S003

N71-STR-PG_1_2_3

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S004

N71-STR-PG_1_2_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_1_3_4

CCF of all components
in group 'N71-STR-PG'

N71-STR-PG_ALL

  
Figure 4.9-5.  Sheet 3  Circulating Water System 
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4.9-268 

CIRCULATING WATER
PUMP B FAILS TO RUN

N71-CIRC-B
Sheet 1

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000B1

R11-0000B1

MOTOR-DRIVEN CIRC
PUMP B FAILS TO RUN

-- including common
cause

N71-MP_-FR-G2

Sheet 5

INTAKE TRASH RACK B
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G2

Sheet 6

CIRC PUMP B IN
MAINTENANCE

N71-NSC-TM-C001B

  
Figure 4.9-5.  Sheet 4  Circulating Water System 
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4.9-269 

MOTOR-DRIVEN CIRC
PUMP B FAILS TO RUN

-- including common
cause

N71-MP_-FR-G2
Sheet 4

MOTOR-DRIVEN CIRC
PUMP B FAILS TO RUN

N71-MP_-FR-C001B

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B

N71-MP_-FR_1_2

CCF of two
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001C

N71-MP_-FR_2_3

CCF of two
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001D

N71-MP_-FR_2_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001C
N71-MP_-FR_1_2_3

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001D
N71-MP_-FR_1_2_4

CCF of three
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_2_3_4

CCF of all components
in group 'N71-MP_-FR'

N71-MP_-FR_ALL

  
Figure 4.9-5.  Sheet 5  Circulating Water System 
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4.9-270 

INTAKE TRASH RACK B
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G2
Sheet 4

INTAKE TRASH RACK B
(STRAINER) PLUGS

N71-STR-PG-S002

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S002

N71-STR-PG_1_2

CCF of two
components:

N71-STR-PG-S002 &
N71-STR-PG-S003

N71-STR-PG_2_3

CCF of two
components:

N71-STR-PG-S002 &
N71-STR-PG-S004

N71-STR-PG_2_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S003

N71-STR-PG_1_2_3

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S004

N71-STR-PG_1_2_4

CCF of three
components:

N71-STR-PG-S002 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_2_3_4

CCF of all components
in group 'N71-STR-PG'

N71-STR-PG_ALL

  
Figure 4.9-5.  Sheet 6  Circulating Water System 
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4.9-271 

CIRCULATING WATER
PUMP C FAILS TO RUN

N71-CIRC-C
Sheet 1

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000A2

R11-0000A2

MOTOR-DRIVEN CIRC
PUMP C FAILS TO RUN

-- including common
cause

N71-MP_-FR-G3

Sheet 8

INTAKE TRASH RACK C
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G3

Sheet 9

CIRC PUMP C IN
MAINTENANCE

N71-NSC-TM-C001C

  
Figure 4.9-5.  Sheet 7  Circulating Water System 
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4.9-272 

MOTOR-DRIVEN CIRC
PUMP C FAILS TO RUN

-- including common
cause

N71-MP_-FR-G3
Sheet 7

MOTOR-DRIVEN CIRC
PUMP C FAILS TO RUN

N71-MP_-FR-C001C

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001C

N71-MP_-FR_1_3

CCF of two
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001C

N71-MP_-FR_2_3

CCF of two
components:

N71-MP_-FR-C001C &
N71-MP_-FR-C001D

N71-MP_-FR_3_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001C
N71-MP_-FR_1_2_3

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_1_3_4

CCF of three
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_2_3_4

CCF of all components
in group 'N71-MP_-FR'

N71-MP_-FR_ALL

  
Figure 4.9-5.  Sheet 8  Circulating Water System 
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4.9-273 

INTAKE TRASH RACK C
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G3
Sheet 7

INTAKE TRASH RACK C
(STRAINER) PLUGS

N71-STR-PG-S003

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S003

N71-STR-PG_1_3

CCF of two
components:

N71-STR-PG-S002 &
N71-STR-PG-S003

N71-STR-PG_2_3

CCF of two
components:

N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_3_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S003

N71-STR-PG_1_2_3

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_1_3_4

CCF of three
components:

N71-STR-PG-S002 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_2_3_4

CCF of all components
in group 'N71-STR-PG'

N71-STR-PG_ALL

  
Figure 4.9-5.  Sheet 9  Circulating Water System 
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4.9-274 

CIRC. WATER PUMP D
FAILS TO RUN

N71-CIRC-D
Sheet 1

MOTOR-DRIVEN CIRC
PUMP D FAILS TO RUN

-- including common
cause

N71-MP_-FR-G4

Sheet 11

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000B2

R11-0000B2

INTAKE TRASH RACK D
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G4

Sheet 12

CIRC PUMP D IN
MAINTENANCE

N71-NSC-TM-C001D

  
Figure 4.9-5.  Sheet 10  Circulating Water System 
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4.9-275 

MOTOR-DRIVEN CIRC
PUMP D FAILS TO RUN

-- including common
cause

N71-MP_-FR-G4
Sheet 10

MOTOR-DRIVEN CIRC
PUMP D FAILS TO RUN

N71-MP_-FR-C001D

CCF of two
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001D

N71-MP_-FR_1_4

CCF of two
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001D

N71-MP_-FR_2_4

CCF of two
components:

N71-MP_-FR-C001C &
N71-MP_-FR-C001D

N71-MP_-FR_3_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001B &
N71-MP_-FR-C001D
N71-MP_-FR_1_2_4

CCF of three
components:

N71-MP_-FR-C001A &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_1_3_4

CCF of three
components:

N71-MP_-FR-C001B &
N71-MP_-FR-C001C &
N71-MP_-FR-C001D
N71-MP_-FR_2_3_4

CCF of all components
in group 'N71-MP_-FR'

N71-MP_-FR_ALL

  
Figure 4.9-5.  Sheet 11  Circulating Water System 
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4.9-276 

INTAKE TRASH RACK D
(STRAINER) PLUGS --

including common
cause

N71-STR-PG-G4
Sheet 10

INTAKE TRASH RACK D
(STRAINER) PLUGS

N71-STR-PG-S004

CCF of two
components:

N71-STR-PG-S001 &
N71-STR-PG-S004

N71-STR-PG_1_4

CCF of two
components:

N71-STR-PG-S002 &
N71-STR-PG-S004

N71-STR-PG_2_4

CCF of two
components:

N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_3_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S002 &
N71-STR-PG-S004

N71-STR-PG_1_2_4

CCF of three
components:

N71-STR-PG-S001 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_1_3_4

CCF of three
components:

N71-STR-PG-S002 &
N71-STR-PG-S003 &
N71-STR-PG-S004

N71-STR-PG_2_3_4

CCF of all components
in group 'N71-STR-PG'

N71-STR-PG_ALL

  
Figure 4.9-5.  Sheet 12  Circulating Water System 
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4.9-277 

 
LOSS OF COOLING FROM

TCCW SYSTEM

P22-0001-_1

NO FLOW TO TCCW HEAT
EXCHANGERS NO LOPP

P22-0002-_1

NO FLOW TO TCCW HEAT
EXCHANGERS PUMPS 1A &

1B RUNNING, 1C IN
STANDBY

P22-0029-_1

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1A & 1B RUNNING

P22-0030-_1

Sheet 2

SPLIT FRACTION TCCW
PUMPS 1A & 1B RUNNING

 1C IN STANDBY

P22-FLG-SF-ABRUN
3.33E-01

NO FLOW TO TCCW HEAT
EXCHANGERS PUMPS 1A &

1C RUNNING, 1B IN
STANDBY

P22-0029-_2

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1A & 1C RUNNING

P22-0030-_2

Sheet 12

SPLIT FRACTION TCCW
PUMPS 1A & 1C RUNNING

 1B IN STANDBY

P22-FLG-SF-ACRUN
3.33E-01

NO FLOW TO TCCW HEAT
EXCHANGERS PUMPS 1B &

1C RUNNING, 1A IN
STANDBY

P22-0029-_3

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1B & 1C RUNNING

P22-0030-_3

Sheet 19

SPLIT FRACTION TCCW
PUMPS 1B & 1C RUNNING

 1A IN STANDBY

P22-FLG-SF-BCRUN
3.30E-01

MULTIPLE TCCW PUMPS
OUT FOR TESTING/

MAINTENANCE

P22-NSC-TM-PUMPS
7.50E-05

MULTIPLE TCCW HXS OUT
FOR TESTING/
MAINTENANCE

P22-NSC-TM-HXS
7.50E-05

HEAT TRANSFER FAILURE

P22-0032-_1

Sheet 23

TCCW SURGE TANK LEAKS
CATASTROPHICALLY

P22-TNK-RP-A001
2.40E-06

 
Figure 4.9-6. Turbine Component Cooling Water System Fault Tree 
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4.9-278 

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1A & 1B RUNNING

P22-0030-_1
Sheet 1

2 OF 3 TCCWS PUMPS
FAIL 1A & 1B RUNNING,

1C IN STANDBY

P22-0070-_1

2 OF 3 TCCWS PUMPS
FAIL 1A & 1B RUNNING,

1C IN STANDBY

P22-0038-_1

2

PUMP A FAILS
INITIALLY  RUNNING

P22-0040-_1

Sheet 3

PUMP B FAILS
INITIALLY RUNNING

P22-0040-_2

Sheet 7

PUMP C FAILS
INITIALLY IN STANDBY

P22-0042-_3

Sheet 8

PUMP FAILURE AND ITS
CHECK VALVE FAIL TO

CLOSE 1A & 1B RUNNING

P22-0039-_1

PUMP A FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_1
Sheet 12

PUMP A FAILS
INITIALLY  RUNNING

P22-0040-_1

Sheet 3

CHECK VALVE F034A
FAILS TO CLOSE

P22-UV_-OO-F034A
1.00E-03

PUMP B FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0044-_1

PUMP B FAILS
INITIALLY RUNNING

P22-0040-_2

Sheet 7

CHECK VALVE F034B
FAILS TO CLOSE

P22-UV_-OO-F034B

2 1.00E-03

  
Figure 4.9-6.  Sheet 2  Turbine Component Cooling Water System 



NEDO-33201 Rev 3 

4.9-279 

PUMP A FAILS
INITIALLY  RUNNING

P22-0040-_1
Sheet 2
Sheet 2

Sheet 12

MOTOR-DRIVEN PUMP A
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_1
Sheet 20

MOTOR-DRIVEN PUMP A
FOR TCCW FAILS TO RUN

 GIVEN START --
including common

cause
P22-MP_-FR-G1

Sheet 4

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

4 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

4 1.00E-03

PUMP A FAILS TO START
AFTER LOSP

P22-0100-_1

PUMP A FAILS TO START
AFTER LOSP

P22-0102-_1

PUMP A FAILS TO START

P22-0101-_1

Sheet 5

NO AUTO START SIGNAL
TO TCCW PUMP 1A

C62-P22-C001A

2 1.00E-03

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP

3 1.00E-03

  
Figure 4.9-6.  Sheet 3  Turbine Component Cooling Water System 
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4.9-280 

MOTOR-DRIVEN PUMP A
FOR TCCW FAILS TO RUN

 GIVEN START --
including common

cause
P22-MP_-FR-G1

Sheet 3

MOTOR-DRIVEN PUMP A
FOR TCCW FAILS TO RUN

 GIVEN START

P22-MPC-FR-C001A
6.00E-04

CCF of two
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001B

P22-MP_-FR_1_2

2 4.09E-07

CCF of two
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001C

P22-MP_-FR_1_3

2 4.09E-07

CCF of three
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001B &
P22-MPC-FR-C001C
P22-MP_-FR_1_2_3

3 1.52E-06

  
Figure 4.9-6.  Sheet 4  Turbine Component Cooling Water System 
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4.9-281 

PUMP A FAILS TO START

P22-0101-_1
Sheet 3

Sheet 20

TCCW MOTOR-DRIVEN
PUMP 1A FAILS TO
START -- including

common cause

P22-MP_-FS-G1

Sheet 6

  
Figure 4.9-6.  Sheet 5  Turbine Component Cooling Water System 
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4.9-282 

TCCW MOTOR-DRIVEN
PUMP 1A FAILS TO
START -- including

common cause

P22-MP_-FS-G1
Sheet 5

TCCW MOTOR-DRIVEN
PUMP 1A FAILS TO

START

P22-MPC-FS-C001A
2.00E-03

CCF of two
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001B

P22-MP_-FS_1_2

2 3.04E-05

CCF of two
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001C

P22-MP_-FS_1_3

2 3.04E-05

CCF of three
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001B &
P22-MPC-FS-C001C
P22-MP_-FS_1_2_3

3 1.82E-04

  
Figure 4.9-6.  Sheet 6  Turbine Component Cooling Water System 
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4.9-283 

PUMP B FAILS
INITIALLY RUNNING

P22-0040-_2
Sheet 19
Sheet 19
Sheet 2

... see x-ref

MOTOR-DRIVEN PUMP B
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_2

Sheet 14

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

2 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

2 1.00E-03

PUMP B  FAILS TO
START AFTER LOSP

P22-0100-_2

PUMP B  FAILS TO
START AFTER LOSP

P22-0102-_2

PUMP B FAILS TO START

P22-0101-_2

Sheet 15

NO AUTO START SIGNAL
TO TCCW PUMP 1B

C62-P22-C001B

2 1.00E-03

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP

3 1.00E-03

  
Figure 4.9-6.  Sheet 7  Turbine Component Cooling Water System 



NEDO-33201 Rev 3 

4.9-284 

PUMP C FAILS
INITIALLY IN STANDBY

P22-0042-_3
Sheet 2

TCCW PUMP C IN
MAINTENANCE

P22-NSC-TM-C001C
1.50E-03

TCCW PUMP C HARDWARE
FAILURES

P22-0056-_3

MOTOR-DRIVEN PUMP C
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_3

Sheet 13

FAILURE TO RESTORE
TCCW PUMP 1C

P22-TRN-RE-PUMP1C
3.00E-02

PUMP C FAILS TO START

P22-0101-_3

Sheet 9

CHECK VALVE F034C
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G3

Sheet 10

FAILURE OF START
SIGNAL TO TCCW PUMP

C001C

P22-0045-_3

Sheet 11

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

4 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

4 1.00E-03

  
Figure 4.9-6.  Sheet 8  Turbine Component Cooling Water System 
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4.9-285 

PUMP C FAILS TO START

P22-0101-_3
Sheet 8

Sheet 13

TCCW MOTOR-DRIVEN
PUMP 1C FAILS TO
START -- including

common cause

P22-MP_-FS-G3

TCCW MOTOR-DRIVEN
PUMP 1C FAILS TO

START

P22-MPC-FS-C001C
2.00E-03

CCF of two
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001C

P22-MP_-FS_1_3

2 3.04E-05

CCF of two
components:

P22-MPC-FS-C001B &
P22-MPC-FS-C001C

P22-MP_-FS_2_3

2 3.04E-05

CCF of three
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001B &
P22-MPC-FS-C001C
P22-MP_-FS_1_2_3

3 1.82E-04

  
Figure 4.9-6.  Sheet 9  Turbine Component Cooling Water System 
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4.9-286 

CHECK VALVE F034C
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G3
Sheet 8

CHECK VALVE F034C
FAILS TO OPEN

P22-UV_-CC-F034C
1.00E-04

CCF of two
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034C

P22-UV_-CC_1_3

2 5.00E-07

CCF of two
components:

P22-UV_-CC-F034B &
P22-UV_-CC-F034C

P22-UV_-CC_2_3

2 5.00E-07

CCF of three
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034B &
P22-UV_-CC-F034C
P22-UV_-CC_1_2_3

3 4.55E-06

  
Figure 4.9-6.  Sheet 10  Turbine Component Cooling Water System 
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4.9-287 

FAILURE OF START
SIGNAL TO TCCW PUMP

C001C

P22-0045-_3
Sheet 8

NO AUTO START SIGNAL
TO TCCW PUMP 1C

C62-P22-C001C

2 1.00E-03

FAILURE TO MANUALLY
START TCCW PUMP C001B

P22-0046-_3

FAILURE OF MANUAL
START SIGNAL TO TCCW

PUMP C001A

C62-P22-C001C-MAN
1.00E-03

FAILURE TO START
STANDBY TCCW PUMP

P22-XHE-FO-PUMP

3 1.00E-01

  
Figure 4.9-6.  Sheet 11  Turbine Component Cooling Water System 
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4.9-288 

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1A & 1C RUNNING

P22-0030-_2
Sheet 1

2 OF 3 TCCW PUMPS
FAIL 1A & 1C RUNNING,

1B IN STANDBY

P22-0070-_2

2 OF 3 TCCW PUMPS
FAIL 1A & 1C RUNNING,

1B IN STANDBY

P22-0038-_2

2

PUMP A FAILS
INITIALLY  RUNNING

P22-0040-_1

Sheet 3

PUMP C FAILS
INITIALLY RUNNING

P22-0040-_3

Sheet 13

PUMP B FAILS
INITIALLY IN STANDBY

P22-0042-_2

Sheet 14

PUMP FAILURE AND ITS
CHECK VALVE FAILS TO

CLOSE 1A & 1C RUNNING

P22-0039-_2

PUMP A FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_1

Sheet 2

PUMP C FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_3

Sheet 18

  
Figure 4.9-6.  Sheet 12  Turbine Component Cooling Water System 
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4.9-289 

PUMP C FAILS
INITIALLY RUNNING

P22-0040-_3
Sheet 19
Sheet 18
Sheet 12

MOTOR-DRIVEN PUMP C
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_3
Sheet 8

MOTOR-DRIVEN PUMP C
FOR TCCW FAILS TO RUN

 GIVEN START --
including common

cause
P22-MP_-FR-G3

MOTOR-DRIVEN PUMP C
FOR TCCW FAILS TO RUN

 GIVEN START

P22-MPC-FR-C001C
6.00E-04

CCF of two
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001C

P22-MP_-FR_1_3

2 4.09E-07

CCF of two
components:

P22-MPC-FR-C001B &
P22-MPC-FR-C001C

P22-MP_-FR_2_3

2 4.09E-07

CCF of three
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001B &
P22-MPC-FR-C001C
P22-MP_-FR_1_2_3

3 1.52E-06

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

4 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

4 1.00E-03

PUMP C FAILS TO START
AFTER LOSP

P22-0100-_3

PUMP C FAILS TO START
AFTER LOSP

P22-0102-_3

PUMP C FAILS TO START

P22-0101-_3

Sheet 9

NO AUTO START SIGNAL
TO TCCW PUMP 1C

C62-P22-C001C

2 1.00E-03

HOUSE EVENT:
INITIATING EVENT IS

LOSP (VALUE =1)

XHOSLOSP

3 1.00E-03

  
Figure 4.9-6.  Sheet 13  Turbine Component Cooling Water System 
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4.9-290 

PUMP B FAILS
INITIALLY IN STANDBY

P22-0042-_2
Sheet 12

TCCW PUMP B IN
MAINTENANCE

P22-NSC-TM-C001B
1.50E-03

TCCW PUMP B HARDWARE
FAILURES

P22-0056-_2

MOTOR-DRIVEN PUMP B
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_2
Sheet 7

MOTOR-DRIVEN PUMP B
FOR TCCW FAILS TO RUN

 GIVEN START --
including common

cause
P22-MP_-FR-G2

MOTOR-DRIVEN PUMP B
FOR TCCW FAILS TO RUN

 GIVEN START

P22-MPC-FR-C001B
6.00E-04

CCF of two
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001B

P22-MP_-FR_1_2

2 4.09E-07

CCF of two
components:

P22-MPC-FR-C001B &
P22-MPC-FR-C001C

P22-MP_-FR_2_3

2 4.09E-07

CCF of three
components:

P22-MPC-FR-C001A &
P22-MPC-FR-C001B &
P22-MPC-FR-C001C
P22-MP_-FR_1_2_3

3 1.52E-06

FAILURE TO RESTORE
TCCW PUMP 1B

P22-TRN-RE-PUMP1B
3.00E-02

PUMP B FAILS TO START

P22-0101-_2

Sheet 15

CHECK VALVE  F034B
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G2

Sheet 16

FAILURE OF START
SIGNAL TO TCCW PUMP

C001B

P22-0045-_2

Sheet 17

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

2 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

2 1.00E-03

  
Figure 4.9-6.  Sheet 14  Turbine Component Cooling Water System 
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4.9-291 

PUMP B FAILS TO START

P22-0101-_2
Sheet 7

Sheet 14

TCCW MOTOR-DRIVEN
PUMP 1B  FAILS TO
START -- including

common cause

P22-MP_-FS-G2

TCCW MOTOR-DRIVEN
PUMP 1B  FAILS TO

START

P22-MPC-FS-C001B
2.00E-03

CCF of two
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001B

P22-MP_-FS_1_2

2 3.04E-05

CCF of two
components:

P22-MPC-FS-C001B &
P22-MPC-FS-C001C

P22-MP_-FS_2_3

2 3.04E-05

CCF of three
components:

P22-MPC-FS-C001A &
P22-MPC-FS-C001B &
P22-MPC-FS-C001C
P22-MP_-FS_1_2_3

3 1.82E-04

  
Figure 4.9-6.  Sheet 15  Turbine Component Cooling Water System 
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4.9-292 

CHECK VALVE  F034B
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G2
Sheet 14

CHECK VALVE  F034B
FAILS TO OPEN

P22-UV_-CC-F034B
1.00E-04

CCF of two
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034B

P22-UV_-CC_1_2

2 5.00E-07

CCF of two
components:

P22-UV_-CC-F034B &
P22-UV_-CC-F034C

P22-UV_-CC_2_3

2 5.00E-07

CCF of three
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034B &
P22-UV_-CC-F034C
P22-UV_-CC_1_2_3

3 4.55E-06

  
Figure 4.9-6.  Sheet 16  Turbine Component Cooling Water System 
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4.9-293 

FAILURE OF START
SIGNAL TO TCCW PUMP

C001B

P22-0045-_2
Sheet 14

NO AUTO START SIGNAL
TO TCCW PUMP 1B

C62-P22-C001B

2 1.00E-03

FAILURE TO MANUALLY
START TCCW PUMP C001B

P22-0046-_2

FAILURE OF MANUAL
START SIGNAL TO TCCW

PUMP C001B

C62-P22-C001B-MAN
1.00E-03

FAILURE TO START
STANDBY TCCW PUMP

P22-XHE-FO-PUMP

3 1.00E-01

  
Figure 4.9-6.  Sheet 17  Turbine Component Cooling Water System 



NEDO-33201 Rev 3 

4.9-294 

PUMP C FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_3
Sheet 19
Sheet 12

PUMP C FAILS
INITIALLY RUNNING

P22-0040-_3

Sheet 13

CHECK VALVE F034C
FAILS TO CLOSE

P22-UV_-OO-F034C
1.00E-03

  
Figure 4.9-6.  Sheet 18  Turbine Component Cooling Water System 
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4.9-295 

NO FLOW TO HEAT
EXCHANGERS TCCW PUMPS

1B & 1C RUNNING

P22-0030-_3
Sheet 1

2 OF 3 TCCW PUMPS
FAIL 1B & 1C RUNNING,

1A IN STANDBY

P22-0070-_3

2 OF 3 TCCW PUMPS
FAIL 1B & 1C RUNNING,

1A IN STANDBY

P22-0038-_3

2

PUMP B FAILS
INITIALLY RUNNING

P22-0040-_2

Sheet 7

PUMP C FAILS
INITIALLY RUNNING

P22-0040-_3

Sheet 13

PUMP A FAILS
INITIALLY IN STANDBY

P22-0042-_1

Sheet 20

PUMP FAILURE AND ITS
CHECK VALVE FAILS TO

CLOSE 1B & 1C RUNNING

P22-0039-_3

PUMP B FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_2

PUMP B FAILS
INITIALLY RUNNING

P22-0040-_2

Sheet 7

CHECK VALVE F034B
FAILS TO CLOSE

P22-UV_-OO-F034B

2 1.00E-03

PUMP C FAILS AND ITS
CHECK VALVE FAILS TO

CLOSE

P22-0043-_3

Sheet 18

  
Figure 4.9-6.  Sheet 19  Turbine Component Cooling Water System 
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4.9-296 

PUMP A FAILS
INITIALLY IN STANDBY

P22-0042-_1
Sheet 19

TCCW PUMP A IN
MAINTENANCE

P22-NSC-TM-C001A
1.50E-03

TCCW PUMP A HARDWARE
FAILURES

P22-0056-_1

MOTOR-DRIVEN PUMP A
FOR TCCW FAILS TO RUN

 GIVEN START

P22-0088-_1

Sheet 3

FAILURE TO RESTORE
TCCW PUMP 1A

P22-TRN-RE-PUMP1A
3.00E-02

PUMP A FAILS TO START

P22-0101-_1

Sheet 5

CHECK VALVE F034A 
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G1

Sheet 21

FAILURE OF START
SIGNAL TO TCCW PUMP

C001A

P22-0045-_1

Sheet 22

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

4 1.00E-03

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

4 1.00E-03

  
Figure 4.9-6.  Sheet 20  Turbine Component Cooling Water System 



NEDO-33201 Rev 3 

4.9-297 

CHECK VALVE F034A 
FAILS TO OPEN --
including common

cause

P22-UV_-CC-G1
Sheet 20

CHECK VALVE F034A 
FAILS TO OPEN

P22-UV_-CC-F034A
1.00E-04

CCF of two
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034B

P22-UV_-CC_1_2

2 5.00E-07

CCF of two
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034C

P22-UV_-CC_1_3

2 5.00E-07

CCF of three
components:

P22-UV_-CC-F034A &
P22-UV_-CC-F034B &
P22-UV_-CC-F034C
P22-UV_-CC_1_2_3

3 4.55E-06

  
Figure 4.9-6.  Sheet 21  Turbine Component Cooling Water System 
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4.9-298 

FAILURE OF START
SIGNAL TO TCCW PUMP

C001A

P22-0045-_1
Sheet 20

NO AUTO START SIGNAL
TO TCCW PUMP 1A

C62-P22-C001A

2 1.00E-03

FAILURE TO MANUALLY
START TCCW PUMP C001A

P22-0046-_1

FAILURE OF MANUAL
START SIGNAL TO TCCW

PUMP C001A

C62-P22-C001A-MAN
1.00E-03

FAILURE TO START
STANDBY TCCW PUMP

P22-XHE-FO-PUMP

3 1.00E-01

  
Figure 4.9-6.  Sheet 22  Turbine Component Cooling Water System 
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4.9-299 

HEAT TRANSFER FAILURE

P22-0032-_1
Sheet 1

TCCW HEAT EXCHANGER
FAILURE

P22-0079-_0

TCCW HEAT EXCHANGERS
1A & 1B IN SERVICE

P22-0080-_1

TCCW HEAT EXCHANGER
FAILURE 1A & 1B IN

SERVICE

P22-0034-_1

Sheet 24

SPLIT FRACTION TCCW
HX 1A & 1B IN SERVICE
 2A & 2B IN STANDBY

P22-FLG-SF-1A1BRUN
1.67E-01

TCCW HEAT EXCHANGERS
1A & 2A IN SERVICE

P22-0080-_2

TCCW HEAT EXCHANGER
FAILURE 1A & 2A IN

SERVICE

P22-0034-_2

Sheet 35

SPLIT FRACTION TCCW
HX 1A & 2A IN SERVICE
 1B & 2B IN STANDBY

P22-FLG-SF-1A2ARUN
1.67E-01

TCCW HEAT EXCHANGERS
1A & 2B IN SERVICE

P22-0080-_3

Sheet 38

TCCW HEAT EXCHANGERS
1B & 2A IN SERVICE

P22-0080-_4

Sheet 40

TCCW HEAT EXCHANGERS
1B & 2B IN SERVICE

P22-0080-_5

Sheet 41

TCCW HEAT EXCHANGERS
2A & 2B IN SERVICE

P22-0080-_6

Sheet 42

TCCW HEAT EXCHANGER
BYPASS AND FCV

FAILURE

P22-0032-_2

Sheet 50

  
Figure 4.9-6.  Sheet 23  Turbine Component Cooling Water System 
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4.9-300 

TCCW HEAT EXCHANGER
FAILURE 1A & 1B IN

SERVICE

P22-0034-_1

3
Sheet 23

HEAT EXCHANGER 1A
FAILS IN SERVICE

P22-0085-_1
Sheet 35
Sheet 38

HEAT EXCHANGER 1A
FAILS

P22-HX_-PG-B001A

2 2.40E-05

MOV FOR HX 1A FAILS
TO REMAIN OPEN

P22-MOV-OC-F0005A

2 3.36E-06

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

LOSS OF FLOW TO HX
P22-0001A VALVES FAIL

TO REMAIN OPEN

P22-0084-_1

Sheet 25

HEAT EXCHANGER 1B
FAILS IN SERVICE

P22-0085-_2
Sheet 40
Sheet 41

HEAT EXCHANGER 1B
FAILS

P22-HX_-PG-B001B

2 2.40E-05

MOV FOR HX 1B FAILS
TO REMAIN OPEN

P22-MOV-OC-F0005B

2 3.36E-06

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

LOSS OF FLOW TO HX
P22-0001B VALVES FAIL

TO REMAIN OPEN

P22-0084-_2

Sheet 26

HEAT EXCHANGER 0002A
FAILS IN STANDBY

P22-0036-_3

Sheet 27

HEAT EXCHANGER 0002B
FAILS IN STANDBY

P22-0036-_4

Sheet 31

  
Figure 4.9-6.  Sheet 24  Turbine Component Cooling Water System 
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4.9-301 

LOSS OF FLOW TO HX
P22-0001A VALVES FAIL

TO REMAIN OPEN

P22-0084-_1
Sheet 45
Sheet 24

VALVE P41-F008A FAILS
TO REMAIN OPEN

P41-MOV-OC-F008A
3.36E-06

VALVE P22-F001A FAILS
TO REMAIN OPEN

P41-ACV-OC-F001A
2.40E-05

  
Figure 4.9-6.  Sheet 25  Turbine Component Cooling Water System 
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4.9-302 

LOSS OF FLOW TO HX
P22-0001B VALVES FAIL

TO REMAIN OPEN

P22-0084-_2
Sheet 48
Sheet 24

VALVE P41-F008B FAILS
TO REMAIN OPEN

P41-MOV-OC-F008B
3.36E-06

VALVE P41-F001B FAILS
TO REMAIN OPEN

P41-ACV-OC-F001B
2.40E-05

  
Figure 4.9-6.  Sheet 26  Turbine Component Cooling Water System 
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4.9-303 

HEAT EXCHANGER 0002A
FAILS IN STANDBY

P22-0036-_3
Sheet 24
Sheet 38
Sheet 41

HEAT EXCHANGER 0002A
FAILS

P22-HX_-PG-B002A

2 2.40E-05

HEAT EXCHANGER 0002A
IN MAINTENANCE

P22-NSC-TM-B002A
1.50E-03

FAILURE IN HX 0002A
ALIGNMENT

P22-0037-_3

MANUAL ALIGNMENT
FAILS

P22-0050-_3

MANUAL ACTUATION
SIGNAL FAILS F0005C

C62-P22-F0005C-MAN
1.00E-03

FAILURE TO ALIGN TCCW
HX

P22-XHE-FO-HX

4 2.69E-01

LOSS OF 480 V AC FROM
TRAIN C IN TB (NO 1E)

R12-TB2-A
1.00E-03

MOV OF HX 2A FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G3

Sheet 28

MOV FOR HX 0002A
FAILS TO REMAIN OPEN

P22-MOV-OC-F0005C

2 3.36E-06

FAILURE TO RESTORE
TCCW HX2A

P22-TRN-RE-HX2A
3.00E-02

PSW TO TCCW HEAT
EXCHANGER 0002A FAILS

HX 0002A IN STANDBY

P22-0081-_3

Sheet 29

  
Figure 4.9-6.  Sheet 27  Turbine Component Cooling Water System 
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4.9-304 

MOV OF HX 2A FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G3
Sheet 27

MOV OF HX 2A FAILS TO
OPEN

P22-MOV-CC-F0005C
4.00E-03

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005C

P22-MOV-CC_1_3

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005C

P22-MOV-CC_2_3

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005C &
P22-MOV-CC-F0005D

P22-MOV-CC_3_4

2 6.87E-06

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_1_3_4

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'P22-MOV-CC'

P22-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-6.  Sheet 28  Turbine Component Cooling Water System 
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4.9-305 

PSW TO TCCW HEAT
EXCHANGER 0002A FAILS

HX 0002A IN STANDBY

P22-0081-_3
Sheet 27

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

PSWS VALVE FAILURES
FOR HX P22-0002A

INITIALLY IN STANDBY

P22-0082-_3

LOSS OF FLOW TO HX
P22-0002A VALVES FAIL

TO REMAIN OPEN

P22-0084-_3
Sheet 37

VALVE P41-F008C FAILS
TO REMAIN OPEN

P41-MOV-OC-F008C
3.36E-06

VALVE P41-F001C FAILS
TO REMAIN OPEN

P41-ACV-OC-F001C
2.40E-05

VALVE P41-F001C FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G3

Sheet 30

FAILURE TO MANUALLY
OPEN P41-F001C

P22-0083-_3

NO MANUAL OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001C

C62-P41-F001C-MAN
1.00E-03

FAILURE TO MANUALLY
ALIGN STANDBY TCCW HX

P41-XHE-FO-TCCWHX

4 1.00E-01

  
Figure 4.9-6.  Sheet 29  Turbine Component Cooling Water System 
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4.9-306 

VALVE P41-F001C FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G3
Sheet 29

VALVE P41-F001C FAILS
TO OPEN

P41-ACV-CC-F001C
2.00E-03

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001C

P41-ACV-CC_1_3

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001C

P41-ACV-CC_2_3

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001C &
P41-ACV-CC-F001D

P41-ACV-CC_3_4

2 3.95E-06

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001C
P41-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_1_3_4

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-6.  Sheet 30  Turbine Component Cooling Water System 
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4.9-307 

HEAT EXCHANGER 0002B
FAILS IN STANDBY

P22-0036-_4
Sheet 24
Sheet 35
Sheet 40

HEAT EXCHANGER 0002B
FAILS

P22-HX_-PG-B002B

2 2.40E-05

HEAT EXCHANGER 0002B
IN MAINTENANCE

P22-NSC-TM-B002B
1.50E-03

FAILURE IN HX-0002B
ALIGNMENT

P22-0037-_4

MANUAL ALIGNMENT
FAILS

P22-0050-_4

MANUAL ACTUATION
SIGNAL FAILS F0005D

C62-P22-F0005D-MAN
1.00E-03

FAILURE TO ALIGN TCCW
HX

P22-XHE-FO-HX

4 2.69E-01

LOSS OF 480 V AC FROM
TRAIN D IN TB (NO 1E)

R12-TB2-B
1.00E-03

MOV OF HX 2B FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G4

Sheet 32

MOV F0005D FOR
HX-0002B FAILS TO

REMAIN OPEN

P22-MOV-OC-F0005D

2 3.36E-06

FAILURE TO RESTORE
TCCW HX2B

P22-TRN-RE-HX2B
3.00E-02

PSW TO TCCW HEAT
EXCHANGER 0002B FAILS

HX 0002B IN STANDBY

P22-0081-_4

Sheet 33

  
Figure 4.9-6.  Sheet 31  Turbine Component Cooling Water System 
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4.9-308 

MOV OF HX 2B FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G4
Sheet 31

MOV OF HX 2B FAILS TO
OPEN

P22-MOV-CC-F0005D
4.00E-03

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005D

P22-MOV-CC_1_4

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005D

P22-MOV-CC_2_4

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005C &
P22-MOV-CC-F0005D

P22-MOV-CC_3_4

2 6.87E-06

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_1_3_4

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'P22-MOV-CC'

P22-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-6.  Sheet 32  Turbine Component Cooling Water System 
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4.9-309 

PSW TO TCCW HEAT
EXCHANGER 0002B FAILS

HX 0002B IN STANDBY

P22-0081-_4
Sheet 31

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

PSWS VALVE FAILURES
FOR HX P22-0002B

INITIALLY IN STANDBY

P22-0082-_4

LOSS OF FLOW TO HX
P22-0002B VALVES FAIL

TO REMAIN OPEN

P22-0084-_4
Sheet 39

VALVE P41-F008D FAILS
TO REMAIN OPEN

P41-MOV-OC-F008D
3.36E-06

VALVE P41-F001D FAILS
TO REMAIN OPEN

P41-ACV-OC-F001D
2.40E-05

VALVE P41-F001D FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G4

Sheet 34

FAILURE TO MANUALLY
OPEN P41-F001D

P22-0083-_4

NO MANUAL OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001D

C62-P41-F001D-MAN
1.00E-03

FAILURE TO MANUALLY
ALIGN STANDBY TCCW HX

P41-XHE-FO-TCCWHX

4 1.00E-01

  
Figure 4.9-6.  Sheet 33  Turbine Component Cooling Water System 
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4.9-310 

VALVE P41-F001D FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G4
Sheet 33

VALVE P41-F001D FAILS
TO OPEN

P41-ACV-CC-F001D
2.00E-03

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001D

P41-ACV-CC_1_4

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001D

P41-ACV-CC_2_4

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001C &
P41-ACV-CC-F001D

P41-ACV-CC_3_4

2 3.95E-06

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001D
P41-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_1_3_4

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-6.  Sheet 34  Turbine Component Cooling Water System 
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4.9-311 

TCCW HEAT EXCHANGER
FAILURE 1A & 2A IN

SERVICE

P22-0034-_2

3
Sheet 23

HEAT EXCHANGER 1A
FAILS IN SERVICE

P22-0085-_1

Sheet 24

HEAT EXCHANGER 1B
FAILS IN STANDBY

P22-0036-_2

Sheet 36

HEAT EXCHANGER 0002A
FAILS IN SERVICE

P22-0085-_3

Sheet 37

HEAT EXCHANGER 0002B
FAILS IN STANDBY

P22-0036-_4

Sheet 31

  
Figure 4.9-6.  Sheet 35  Turbine Component Cooling Water System 



NEDO-33201 Rev 3 

4.9-312 

HEAT EXCHANGER 1B
FAILS IN STANDBY

P22-0036-_2
Sheet 42
Sheet 38
Sheet 35

HEAT EXCHANGER 1B
FAILS

P22-HX_-PG-B001B

2 2.40E-05

HEAT EXCHANGER 0001B
IN MAINTENANCE

P22-NSC-TM-B001B
1.50E-03

FAILURE IN HX 1B
ALIGNMENT

P22-0037-_2

MANUAL ALIGNMENT
FAILS

P22-0050-_2

MANUAL ACTUATION
SIGNAL FAILS F0005B

C62-P22-F0005B-MAN
1.00E-03

FAILURE TO ALIGN TCCW
HX

P22-XHE-FO-HX

4 2.69E-01

LOSS OF 480 V AC FROM
TRAIN B IN TB (NO 1E)

R12-TB1-B
1.00E-03

MOV OF HX 1B FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G2

Sheet 47

MOV FOR HX 1B FAILS
TO REMAIN OPEN

P22-MOV-OC-F0005B

2 3.36E-06

FAILURE TO RESTORE
TCCW HX1B

P22-TRN-RE-HX1B
3.00E-02

PSW TO TCCW HEAT
EXCHANGER 1B FAILS HX

B IN STANDBY

P22-0081-_2

Sheet 48

  
Figure 4.9-6.  Sheet 36  Turbine Component Cooling Water System 
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4.9-313 

HEAT EXCHANGER 0002A
FAILS IN SERVICE

P22-0085-_3
Sheet 42
Sheet 40
Sheet 35

HEAT EXCHANGER 0002A
FAILS

P22-HX_-PG-B002A

2 2.40E-05

MOV FOR HX 0002A
FAILS TO REMAIN OPEN

P22-MOV-OC-F0005C

2 3.36E-06

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

LOSS OF FLOW TO HX
P22-0002A VALVES FAIL

TO REMAIN OPEN

P22-0084-_3

Sheet 29

  
Figure 4.9-6.  Sheet 37  Turbine Component Cooling Water System 
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4.9-314 

TCCW HEAT EXCHANGERS
1A & 2B IN SERVICE

P22-0080-_3
Sheet 23

TCCW HEAT EXCHANGER
FAILURE 1A & 2B IN

SERVICE

P22-0034-_3

3

HEAT EXCHANGER 1A
FAILS IN SERVICE

P22-0085-_1

Sheet 24

HEAT EXCHANGER 1B
FAILS IN STANDBY

P22-0036-_2

Sheet 36

HEAT EXCHANGER 0002A
FAILS IN STANDBY

P22-0036-_3

Sheet 27

HEAT EXCHANGER 0002B
FAILS IN SERVICE

P22-0085-_4

Sheet 39

SPLIT FRACTION TCCW
HX 1A & 2B IN SERVICE
 1B & 2A IN STANDBY

P22-FLG-SF-1A2BRUN
1.67E-01

  
Figure 4.9-6.  Sheet 38  Turbine Component Cooling Water System 
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4.9-315 

HEAT EXCHANGER 0002B
FAILS IN SERVICE

P22-0085-_4
Sheet 42
Sheet 41
Sheet 38

HEAT EXCHANGER 0002B
FAILS

P22-HX_-PG-B002B

2 2.40E-05

MOV F0005D FOR
HX-0002B FAILS TO

REMAIN OPEN

P22-MOV-OC-F0005D

2 3.36E-06

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

LOSS OF FLOW TO HX
P22-0002B VALVES FAIL

TO REMAIN OPEN

P22-0084-_4

Sheet 33

  
Figure 4.9-6.  Sheet 39  Turbine Component Cooling Water System 
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4.9-316 

TCCW HEAT EXCHANGERS
1B & 2A IN SERVICE

P22-0080-_4
Sheet 23

TCCW HEAT EXCHANGER
FAILURE 1B & 2A IN

SERVICE

P22-0034-_4

3

HEAT EXCHANGER 1A
FAILS IN STANDBY

P22-0036-_1

Sheet 42

HEAT EXCHANGER 1B
FAILS IN SERVICE

P22-0085-_2

Sheet 24

HEAT EXCHANGER 0002A
FAILS IN SERVICE

P22-0085-_3

Sheet 37

HEAT EXCHANGER 0002B
FAILS IN STANDBY

P22-0036-_4

Sheet 31

SPLIT FRACTION TCCW
HX 1B & 2A IN SERVICE
 1A & 2B IN STANDBY

P22-FLG-SF-1B2ARUN
1.67E-01

  
Figure 4.9-6.  Sheet 40  Turbine Component Cooling Water System 
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4.9-317 

TCCW HEAT EXCHANGERS
1B & 2B IN SERVICE

P22-0080-_5
Sheet 23

TCCW HEAT EXCHANGER
FAILURE 1B & 2B IN

SERVICE

P22-0034-_5

3

HEAT EXCHANGER 1A
FAILS IN STANDBY

P22-0036-_1

Sheet 42

HEAT EXCHANGER 1B
FAILS IN SERVICE

P22-0085-_2

Sheet 24

HEAT EXCHANGER 0002A
FAILS IN STANDBY

P22-0036-_3

Sheet 27

HEAT EXCHANGER 0002B
FAILS IN SERVICE

P22-0085-_4

Sheet 39

SPLIT FRACTION TCCW
HX 1B & 2B IN SERVICE
 1A & 2A IN STANDBY

P22-FLG-SF-1B2BRUN
1.67E-01

  
Figure 4.9-6.  Sheet 41  Turbine Component Cooling Water System 
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4.9-318 

TCCW HEAT EXCHANGERS
2A & 2B IN SERVICE

P22-0080-_6
Sheet 23

TCCW HEAT EXCHANGER
FAILURE 2A & 2B IN

SERVICE

P22-0034-_6

3

HEAT EXCHANGER 1A
FAILS IN STANDBY

P22-0036-_1
Sheet 41
Sheet 40

HEAT EXCHANGER 1A
FAILS

P22-HX_-PG-B001A

2 2.40E-05

HEAT EXCHANGER 0001A
IN MAINTENANCE

P22-NSC-TM-B001A
1.50E-03

FAILURE IN HX 1A
ALIGNMENT

P22-0037-_1

Sheet 43

FAILURE TO RESTORE
TCCW HX1A

P22-TRN-RE-HX1A
3.00E-02

PSW TO TCCW HEAT
EXCHANGER 1A FAILS HX

1A IN STANDBY

P22-0081-_1

Sheet 45

HEAT EXCHANGER 1B
FAILS IN STANDBY

P22-0036-_2

Sheet 36

HEAT EXCHANGER 0002A
FAILS IN SERVICE

P22-0085-_3

Sheet 37

HEAT EXCHANGER 0002B
FAILS IN SERVICE

P22-0085-_4

Sheet 39

SPLIT FRACTION TCCW
HX 2A & 2B IN SERVICE
 1A & 1B IN STANDBY

P22-FLG-SF-2A2BRUN
1.67E-01

  
Figure 4.9-6.  Sheet 42  Turbine Component Cooling Water System 
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4.9-319 

FAILURE IN HX 1A
ALIGNMENT

P22-0037-_1
Sheet 42

MANUAL ALIGNMENT
FAILS

P22-0050-_1

MANUAL ACTUATION
SIGNAL FAILS F0005A

C62-P22-F0005A-MAN
1.00E-03

FAILURE TO ALIGN TCCW
HX

P22-XHE-FO-HX

4 2.69E-01

LOSS OF 480 V AC FROM
TRAIN A IN TB (NO 1E)

R12-TB1-A
1.00E-03

MOV OF HX 1A FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G1

Sheet 44

MOV FOR HX 1A FAILS
TO REMAIN OPEN

P22-MOV-OC-F0005A

2 3.36E-06

  
Figure 4.9-6.  Sheet 43  Turbine Component Cooling Water System 
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4.9-320 

MOV OF HX 1A FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G1
Sheet 43

MOV OF HX 1A FAILS TO
OPEN

P22-MOV-CC-F0005A
4.00E-03

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B

P22-MOV-CC_1_2

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005C

P22-MOV-CC_1_3

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005D

P22-MOV-CC_1_4

2 6.87E-06

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_1_3_4

3 1.36E-05

CCF of all components
in group 'P22-MOV-CC'

P22-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-6.  Sheet 44  Turbine Component Cooling Water System 
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4.9-321 

PSW TO TCCW HEAT
EXCHANGER 1A FAILS HX

1A IN STANDBY

P22-0081-_1
Sheet 42

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

PSWS VALVE FAILURES
FOR HX P22-A-001A

INITIALLY IN STANDBY

P22-0082-_1

LOSS OF FLOW TO HX
P22-0001A VALVES FAIL

TO REMAIN OPEN

P22-0084-_1

Sheet 25

VALVE P41-F001A FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G1

Sheet 46

FAILURE TO MANUALLY
OPEN P41-F001A

P22-0083-_1

NO MANUAL OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001A

C62-P41-F001A-MAN
1.00E-03

FAILURE TO MANUALLY
ALIGN STANDBY TCCW HX

P41-XHE-FO-TCCWHX

4 1.00E-01

  
Figure 4.9-6.  Sheet 45  Turbine Component Cooling Water System 
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4.9-322 

VALVE P41-F001A FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G1
Sheet 45

VALVE P41-F001A FAILS
TO OPEN

P41-ACV-CC-F001A
2.00E-03

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B

P41-ACV-CC_1_2

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001C

P41-ACV-CC_1_3

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001D

P41-ACV-CC_1_4

2 3.95E-06

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001C
P41-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001D
P41-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_1_3_4

3 1.21E-05

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-6.  Sheet 46  Turbine Component Cooling Water System 
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4.9-323 

MOV OF HX 1B FAILS TO
OPEN -- including

common cause

P22-MOV-CC-G2
Sheet 36

MOV OF HX 1B FAILS TO
OPEN

P22-MOV-CC-F0005B
4.00E-03

CCF of two
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B

P22-MOV-CC_1_2

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005C

P22-MOV-CC_2_3

2 6.87E-06

CCF of two
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005D

P22-MOV-CC_2_4

2 6.87E-06

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_3

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005A &
P22-MOV-CC-F0005B &

P22-MOV-CC-F000
P22-MOV-CC_1_2_4

3 1.36E-05

CCF of three
components:

P22-MOV-CC-F0005B &
P22-MOV-CC-F0005C &

P22-MOV-CC-F000
P22-MOV-CC_2_3_4

3 1.36E-05

CCF of all components
in group 'P22-MOV-CC'

P22-MOV-CC_ALL

4 1.45E-04

  
Figure 4.9-6.  Sheet 47  Turbine Component Cooling Water System 
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4.9-324 

PSW TO TCCW HEAT
EXCHANGER 1B FAILS HX

B IN STANDBY

P22-0081-_2
Sheet 36

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

8 1.00E-03

PSWS VALVE FAILURES
FOR HX P22-0001B

INITIALLY IN STANDBY

P22-0082-_2

LOSS OF FLOW TO HX
P22-0001B VALVES FAIL

TO REMAIN OPEN

P22-0084-_2

Sheet 26

VALVE P41-F001B FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G2

Sheet 49

FAILURE TO MANUALLY
OPEN P41-F001B

P22-0083-_2

NO MANUAL OPEN SIGNAL
TO  AIR OPERATED
VALVE P41-F001B

C62-P41-F001B-MAN
1.00E-03

FAILURE TO MANUALLY
ALIGN STANDBY TCCW HX

P41-XHE-FO-TCCWHX

4 1.00E-01

  
Figure 4.9-6.  Sheet 48  Turbine Component Cooling Water System 
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4.9-325 

VALVE P41-F001B FAILS
TO OPEN -- including

common cause

P41-ACV-CC-G2
Sheet 48

VALVE P41-F001B FAILS
TO OPEN

P41-ACV-CC-F001B
2.00E-03

CCF of two
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B

P41-ACV-CC_1_2

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001C

P41-ACV-CC_2_3

2 3.95E-06

CCF of two
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001D

P41-ACV-CC_2_4

2 3.95E-06

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001C
P41-ACV-CC_1_2_3

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001A &
P41-ACV-CC-F001B &
P41-ACV-CC-F001D
P41-ACV-CC_1_2_4

3 1.21E-05

CCF of three
components:

P41-ACV-CC-F001B &
P41-ACV-CC-F001C &
P41-ACV-CC-F001D
P41-ACV-CC_2_3_4

3 1.21E-05

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

4 1.21E-04

  
Figure 4.9-6.  Sheet 49  Turbine Component Cooling Water System 
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4.9-326 

TCCW HEAT EXCHANGER
BYPASS AND FCV

FAILURE

P22-0032-_2
Sheet 23

TCCW HX FLOW CONTROL
VALVE FAILS TO REMAIN

OPEN

P22-ACV-OC-F0006
2.40E-05

TCCW HX BYPASS VALVE
FAILS TO REMAIN

CLOSED

P22-ACV-CO-F0008
7.20E-07

TEMPERATURE CONTROL
FAILS TCCW HXs

C62-P22-TCCWT
1.00E-03

  
Figure 4.9-6.  Sheet 50  Turbine Component Cooling Water System 
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4.10  REACTOR COMPONENT COOLING WATER SYSTEM – (P21) 

4.10.1  Functional Description 

The Reactor Component Cooling Water System (RCCWS) provides cooling water to plant 
auxiliary equipment during start-up, normal power operation, hot standby, and plant cooldown. 
The RCCWS is designed to operate during a Loss of Preferred Power (LOPP). 

The RCCWS is designed so that neither a single active nor credible single passive component 
failure results in a complete loss of active nuclear island cooling and/or plant dependence on any 
safety-related system. 

4.10.2  Assumptions 

The following assumptions apply to the system model: 

1) The RCCWS pumps and heat exchangers are sized to transfer the following heat loading 
conditions to PSWS without exceeding the maximum allowable RCCWS cold leg 
temperature: 

• Two pumps and heat exchangers are capable of transferring the maximum possible single 
train failure cooldown heat loads without a LOPP. 

• Two pumps and heat exchangers are capable of transferring at least 50% of the maximum 
normal cooldown heat loads. 

• Three pumps and heat exchangers are capable of transferring the maximum possible 
single train failure cooldown heat loads with a LOPP. 

• Two pumps and heat exchangers are capable of transferring the maximum normal heat 
loads. 

2) Motor operated valves on the plant service water (PSW) discharge side of the heat exchanger 
are normally open and air operated valves on the service water supply are normally closed 
when HX is not in service.   

3) Because RCCW HX Flow Control Valves (F012A, F012B) fail open, it is not necessary to 
model loss of control signal or loss of power to the control signal. The function of the system 
is to provide cooling to the loads. If the flow control valves fail open, RCCW will still 
provide cooling to the loads. 

4) Because RCCW HX Bypass Valves (F016A, F016B) fail closed, it is not necessary to model 
loss of control signal or loss of power to the control signal. The function of the system is to 
provide cooling to the loads. If the bypass valves fail closed, RCCW will still be able to cool 
the loads. 

5) The RCCWS is in continuous operation through all modes of plant operation. 

6) Operating pumps and heat exchangers are rotated on a quarterly basis.   
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7) Common cause failures (CCF) were not modeled for passive failures where the active 
failures dominated.  For example, if the failure of a motor operated valve (MOV) to open is 
4.00E-03 and failure to remain open for 24 hours is 3.36E-06, common cause is modeled for 
the valve to open (the active failure) but not for the failure of the valve to remain open for 24 
hours (the passive failure).   

8) Unless otherwise noted, no exceptions are taken to the general assumptions provided in 
Section 4.03. 

9) For modeling purposes, RCCW pumps 1A and 1B are assumed to be in service and RCCW 
pumps 2A, 3A, 2B and 3B are assumed to be in standby. 

10) For modeling purposes, RCCW heat exchangers 1A and 1B are assumed to be in service and 
RCCW heat exchangers 2A, 3A, 2B and 3B are assumed to be in standby.   

11) Air operated valves P21-F0023A and B are normally open, fail open valves.  They close on 
LOPP to isolate all loads except the associated DG, and reopen as part of the load sequencing 
once the applicable DG is running.  The failure to close function is addressed under the R21 
system in support of DG operation. 

4.10.3  System Description 

The RCCWS analysis described here refers to the system configuration shown in Figure 4.10.1. 

4.10.3.1  Hardware Configuration 

The RCCWS consists of two 100% capacity independent and redundant trains with a total of six 
pumps and six heat exchangers. 

RCCWS cooling water is continuously circulated through various auxiliary equipment heat 
exchangers and rejects the heat to the PSWS.  

Each RCCWS train consists of three parallel pumps, three parallel heat exchangers, one surge 
tank, connecting piping, and instrumentation. Both trains share a chemical addition tank. The 
two trains are normally connected by crosstie piping during operation for flexibility, but may be 
isolated for individual train operation or maintenance of either train. 

The three pumps in each train discharge through check valves and butterfly valves to a common 
header leading to the RCCWS heat exchangers’ header. The pumps, heat exchangers and surge 
tanks are arranged in two parallel trains with crosstie connections at the pump suction and 
discharge, and at the heat exchanger outlets after the piping connection to the Diesel Generators. 
The heat exchanger outlet isolation valves are automatic. The heat exchanger flow control 
valves, bypass temperature control valves, and crosstie isolation valves are pneumatically 
operated. 

RCCWS cooling water is supplied to the following major users: 

• Chilled Water System (CWS) Nuclear Island Chillers, Trains A and B 

• Reactor Water Cleanup (RWCU)/Shutdown Cooling (SDC) Non-regenerative Heat 
Exchangers A and B 

• Fuel and Auxiliary Pool Cooling System (FAPCS) Heat Exchangers A and B 
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• Standby On Site AC Power Supply Diesel Generators (DG) A and B 

4.10.3.2  System Operation 

RCCWS is supplied to two cooling water trains during normal operation with any two pumps in 
service and the other four pumps in standby.  Any two heat exchangers will be functioning 
during normal operation with the other four heat exchangers in standby.  The crosstie valves are 
open during normal operation to allow operating flexibility.  Major users of RCCWS water 
(CWS, FAPCS, and RWCU/SDC) have redundant heat exchangers on each train, and only one 
of the heat exchangers for each of those systems is in service during normal operating conditions.  
The heat exchangers for standby major users have the cooling water supply automatically 
isolated to reduce wear on the unused heat exchanger, and reduce the required cooling water 
flow rate during normal operation. 

In the event that the cooling water trains need to be separated, the crosstie valves close and two 
pumps and two heat exchangers are used in each train.  If the crosstie valves need to be closed, 
the CWS, FAPCS, and RWCU/SDC heat exchangers that are not required to be in operation are 
bypassed.  The separation of trains is considered an abnormal operating condition.  Opening the 
bypass line valves for CWS, FAPCS, and RWCU/SDC to keeps the RCCWS pumps within their 
operating ranges.  If the bypass line for the RWCU/SDC heat exchanger fails, then the isolation 
valves for that heat exchanger automatically open to maintain an adequate flow path. 

4.10.3.3  Component Location 

The RCCWS pumps and heat exchangers are located within the turbine building. 

4.10.4  Automatic and Manual Control 

The RCCWS is operated and monitored from the Main Control Room (MCR). Major system 
parameters (loop flow rate, heat exchanger outlet temperature and pressure) are indicated in the 
MCR. Low pump discharge header pressure, high or low head tank level, and excessive makeup 
valve opening time are alarmed/annunciated in the MCR.  Local temperature, pressure and level 
indicators provide additional component performance information. 

4.10.4.1  Automatic Actuation 

Upon receipt of an unbalanced flow in a major supply or return line, the cooling water trains are 
separated and the damaged train is shut down either manually or automatically. 

4.10.4.2  Manual Actuation 

The RCCWS is operated and monitored from the MCR.  Provisions are also provided to operate 
the system from the remote shutdown panels. 

4.10.4.3  Safety Actuation 

There is no safety actuation function associated with the RCCWS. 
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4.10.5  System Interfaces 

The RCCWS dependencies are included in Table 4.10-2a.  System transfers are provided in 
Table 4.10-2b. 

4.10.6  System Testing 

The RCCWS has no safety-related function and no Technical Specifications exist for it. A 
quarterly time interval has been assumed for switching the active and standby pumps and heat 
exchangers.  These active components are receiving a quarterly functional test.  All other 
components are assumed to be tested every 24 months during the plant shutdown for refueling.  
Table 4.10-3 shows the components that may be rotated into service quarterly. 

4.10.7  System Maintenance 

Given the redundancy of the RCCWS system design, it is possible to carry out maintenance on 
pumps and/or heat exchangers during power operation.  

Maintenance unavailability is assigned to pumps and heat exchangers as indicated in Table 4.10-
3.  See subsection 4.10.9.4 for treatment of multiple pumps and heat exchangers unavailable due 
to testing or maintenance. 

4.10.8  Common Cause Failures 

The common cause failures have been grouped in Table 4.10-4. 

4.10.9  Fault Tree Analysis 

4.10.9.1  Top Event Definitions 

The list of the top events defined for the RCCWS is shown in Table 4.10-6.  

• P21-0001-_1A for loss of Train A RCCWS. 

• P21-0001-_1A-LL is for loss of Train A RCCWS to be used for support of the “A” diesel 
generator.  All transfers except the transfer to the PSWS logic loop break have been 
removed to eliminate logic loops. 

• P21-0001-_1B for loss of Train B RCCWS. 

• P21-0001-_1B-LL is for loss of Train B RCCWS to be used for support of the “B” diesel 
generator.  All transfers except the transfer to the PSWS logic loop break have been 
removed to eliminate logic loops. 

4.10.9.2  Fault Tree Description 

The fault tree is shown in Figure 4.10-2.  The RCCW system fault tree contains logic associated 
with various combinations of pumps and heat exchangers that might exist during normal 
operation.  The difference between the running pumps and the standby pumps is that the standby 
pumps include start failures, testing and maintenance events, restoration errors, and demand 
failures for valves.  The difference between heat exchangers in service and heat exchangers in 
standby is that the standby heat exchangers include testing and maintenance events, restoration 
errors and demand failures for valves.   
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Split fractions are used in the tree logic to account for the various combinations, and the system 
model reflects the large number of cutsets associated with this modeling method.  However, for 
integration and quantification purposes, a fixed configuration is used to reduce the number of 
cutsets and quantification time without significantly impacting risk results. 

4.10.9.3  Human Interactions 

Human interactions are shown in Table 4.10-5. 

4.10.9.4  Special Events 

Special events are developed to represent the probability that multiple heat exchangers or 
multiple pumps are out of service at the same time.  The following special events are used in the 
RCCWS fault tree. 

P21-NSC-TM-TRAINAHX, “RCCW HXS IN TEST OR MAINTENANCE TRAIN A”  

P21-NSC-TM-TRAINBHX, “RCCW HXS IN TEST OR MAINTENANCE TRAIN B”  

P21-NSC-TM-TRAINAPUMP, “RCCW PUMPS IN TEST OR MAINTENANCE TRAIN A”  

P21-NSC-TM-TRAINBPUMP, “RCCW PUMPS IN TEST OR MAINTENANCE TRAIN B”  

4.10.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The definition of each basic event is reported in Table 4.10-7.    

The top cutsets from quantification of the RCCW system tops are provided in Table 4.10-8. 

4.10.11  PRA Insights 

The design redundancy of the RCCW system provides for good system reliability.  For 
sequences in which preferred power is available, failure of support systems dominate the cutsets.  
For LOPP sequences, the results show dominance of test and maintenance unavailability and 
restoration errors following LOPP, which tends to be misleading because that is due to the 
relatively high screening values used for modeling those events. 

An importance sensitivity was performed for RCCW system.  Additional details of the sensitivity 
are provided in Section 11.3.1.15 and Tables 11.3-15 and 11.3-16 contain the system importance 
rankings based on RAW and FV, respectively.  There are no key insights or assumptions for 
RCCW. 



NEDO-33201 Rev 3 

4.10-6 

 

Table 4.10-1  

RCCWS - Control Room Instrumentation and Alarms 

Controls 
RCCWS pump(s) start/stop and pump selection controls  
RCCWS heat exchanger(s) outlet valve open/close controls  
RCCWS supply temperature control valve(s) controls  
FAPC heat exchanger(s) inlet and outlet valves open/close controls  
CWS chiller cooling water outlet block valve controls  
PSS Reactor/Fuel Building Sample Panel isolation valves open/close controls 
Nonsafety-related supply MOV and AOV open/close controls  
RWCU/SDC heat exchanger(s) inlet valve open/close controls  
Makeup water valve open/close control for MWS to RCCWS surge tank(s)  
PASS panel isolation valves open/close controls 
FAPCS ICS/PCCS heat exchanger isolation valves open/close controls 

Displays 
RCCWS supply pressure  
RCCWS supply flow  
RCCWS supply/return temperature  
Major users pressure, temperature, and flow at inlet/outlet  
RCCWS surge tank(s) low and high level  
Pump start/stop status  
High water level in Turbine Building for indication of pipe break or large leak 
RCCWS heat exchanger(s) outlet valve open/close status  
CWS chiller outlet block valve position status  
MOV and AOV open/close status  
RWCU/SDC heat exchanger(s) inlet valve open/close status  
FAPC heat exchanger(s) inlet and outlet valve open/close status  
PSS isolation valves open/close status  
PASS isolation valves open/close status 
FAPCS ICS/PCCS heat exchanger isolation valves open/close status 
Surge Tank(s) makeup isolation valve from MWS open/close status 
RCCWS pump NPSH available 

Alarms 
RCCWS supply pressure low  
RCCWS supply flow inconsistent  
RCCWS supply temperature low and high  
RCCWS surge tank(s) standpipe low level  
RCCWS surge tank(s) low-low and high-high level  
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Table 4.10-1  

RCCWS - Control Room Instrumentation and Alarms 

DG, FAPCS, CWS, and RWCU/SDC heat exchanger(s) outlet temperature high  
RCCWS pump motor overload or trip  
RCCWS/PSW logic power failure  
RCCWS standby pump(s) auto-start  
Extended MWS surge tank(s) makeup valve open time 
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Table 4.10-2a  

RCCWS - System Dependencies  

COMPONENT TRANMISSION 
SIGNAL 

6.9KV 
(R11) 

480V 
(R12) 

IA  
(P52) 

PSW  
(P41) 

PUMPS C001A/2A/3A  C62 1000A3    

P21-F023A C62   X (1)  

HX- 1A/2A/3A     X 

P21-F010A1/A3(3) C62  TB1-A   

P21-F010A2(3) C62  TB2-A   

P21-AHUA C62  TB1-A   

P21-F004/7/20/27/61 C62   X (2)  

P41-F002A/4A/6A/9A C62   X (1)  

P41-F003A/5A/7A C62  TB1-A   

P21-F012A C62   X (1)  

P21-F016A C62   X (2)  

PUMPS C001B/2B/3B  C62 1000B3    

P21-F023B C62   X (1)  

HX- 1B/2B/3B     X 

P21-F010B1/B3(3) C62  TB1-B   

P21-F010B2(3) C62  TB2-B   

P21-AHUB C62  TB1-B   

P41-F002B/4B/6B/9B C62   X (1)  

P41-F003B/5B/7B C62  TB1-B   

P21-F012B C62   X (1)  

P21-F016B C62  DIV B X (2)  

Notes 
(1) Valves fail OPEN 
(2) Valves fail CLOSED 
(3) Valves fail AS IS 
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-0010A1 Control 
Signal C62 C62-P21-

F0010A1 

No Auto Actuation signal to open valve F0010A1. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. RCCWS 
heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P21-0010A1 Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 1-A 

P21-0010A2 Control 
Signal C62 C62-P21-

F0010A2 

No Auto Actuation signal to open valve F0010A2. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. RCCWS 
heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P21-0010A2 Motive 
Power R12 R12-TB2-A LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 2-A 
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-0010A3 Control 
Signal C62 C62-P21-

F0010A3 

No Auto Actuation signal to open valve F0010A2. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. RCCWS 
heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P21-0010A3 Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 1-A 

P21-0010B1 Control 
Signal C62 C62-P21-

F0010B1 

No Auto Actuation signal to open valve F0010B1. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. RCCWS 
heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P21-0010B1 Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 1-B 
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-0010B2 Control 
Signal C62 C62-P21-

F0010B2 

No Auto Actuation signal to open valve F0010B2. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. RCCWS 
heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P21-0010B2 Motive 
Power R12 R12-TB2-B LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 2-B 

P21-0010B3 Control 
Signal C62 C62-P21-

F0010B3 

No Auto Actuation signal to open valve F0010B3. In 
the event that a high temperature requires an 
additional RCCWS pump to start, an additional heat 
exchanger is brought on line to support the additional 
flow rate. Flow on the PSWS side of an RCCWS heat 
exchanger is required to open that heat exchanger's 
isolation valve. Termination of flow on the PSWS side 
of an RCCWS heat exchanger automatically close the 
heat exchanger's RCCWS isolation valve. 

P21-0010B3 Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 1-B 

P21-AHUA Control 
Signal C62 C62-P21-

RCCWAHUA

NO AUTO START SIGNAL TO AIR HANDLING UNIT 
RCCW ROOM A. START SIGNAL ON HIGH RCCW A 
ROOM TEMPERATURE. 

P21-AHUA Motive 
Power R12 R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER 1-A 

P21-AHUB Control 
Signal C62 C62-P21-

RCCWAHUB

NO AUTO START SIGNAL TO AIR HANDLING UNIT 
RCCW ROOM B. START SIGNAL ON HIGH RCCW B 
ROOM TEMPERATURE. 

P21-AHUB Motive 
Power R12 R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG POWER 

CENTER R12-TB1-B 

P21-F0023A Control 
Signal C62 C62-P21-

F0023A FAILURE OF CONTROL SIGNAL TO VALVE F0023A.

P21-F0023B Control 
Signal C62 C62-P21-

F0023B FAILURE OF CONTROL SIGNAL TO VALVE F0023B.
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-F0061 Control 
Signal C62 C62-P21-

F0061 

NO CONTROL SIGNAL TO CLOSE VALVE F0061 ON 
LOPP. When a LOPP event occurs, RCCWS close all 
crosstie valves. 

P21-P-
0001A1 

Control 
Signal C62 C62-P21-

C001A-MAN No manual start actuation signal to pump C001A. 

P21-P-
0001A1 

Control 
Signal C62 C62-P21-

C001A 

No auto start actuation signal to pump C001A. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P21-P-
0001A1 

Control 
Signal C62 

C62-P21-
C001A-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal. 

P21-P-
0001A2 

Control 
Signal C62 C62-P21-

C002A 

No auto start actuation signal to pump C002A. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P21-P-
0001A2 

Control 
Signal C62 

C62-P21-
C002A-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal. 

P21-P-
0001A2 

Control 
Signal C62 C62-P21-

C002A-MAN No manual start actuation signal to pump C002A. 

P21-P-
0001A3 

Control 
Signal C62 C62-P21-

C003A-MAN No manual start actuation signal to pump C003A. 
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-P-
0001A3 

Control 
Signal C62 

C62-P21-
C003A-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal. 

P21-P-
0001A3 

Control 
Signal C62 C62-P21-

C003A 

No auto start actuation signal to pump C003A. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P21-P-
0001B1 

Control 
Signal C62 C62-P21-

C001B-MAN No manual start actuation signal to pump C001B. 

P21-P-
0001B1 

Control 
Signal C62 C62-P21-

C001B 

No auto start actuation signal to pump C001B. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P21-P-
0001B1 

Control 
Signal C62 

C62-P21-
C001B-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal. 

P21-P-
0001B2 

Control 
Signal C62 

C62-P21-
C002B-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal.   
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Table 4.10-2b  

RCCWS - Transfers 

Component Support Support 
System Gate Description 

P21-P-
0001B2 

Control 
Signal C62 C62-P21-

C002B 

No auto start actuation signal to pump C002B. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P21-P-
0001B2 

Control 
Signal C62 C62-P41-

C002B-MAN No manual start actuation signal to pump C002B. 

P21-P-
0001B3 

Control 
Signal C62 

C62-P21-
C003B-
SPUR 

During cooling water train separation, a spurious low 
surge tank standpipe level in combination with a 
spurious low-low surge tank level automatically trips all 
pumps on the train with the spurious signal. 

P21-P-
0001B3 

Control 
Signal C62 C62-P21-

C003B-MAN No manual start actuation signal to pump C003B. 

P21-P-
0001B3 

Control 
Signal C62 C62-P21-

C003B 

No auto start actuation signal to pump C003B. The 
standby pump(s) start automatically on detection of 
any of the following (the pump that starts is based on 
operating procedures to minimize wear on pumps): a. 
An operating pump trips b. Low discharge header 
pressure of operating pump c. High RCCWS supply 
temperature when heat exchanger bypass temperature 
control valve is closed d. High temperature signal from 
one of the major users A train shutdown signal trips off 
all pumps in the train and close all isolation, bypass, 
and flow control valves. The automatic train shutdown 
signal is the only automated pump trip signal based on 
process conditions for the RCCWS pumps. 

P41-F004A Control 
Signal C62 C62-P41-

F004A 

No auto actuation signal to open valve F004A. In the 
event that a high temperature requires an additional 
RCCWS pump to start, an additional heat exchanger is
brought online to support the additional flow rate. 
RCCWS heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 
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RCCWS - Transfers 

Component Support Support 
System Gate Description 

P41-F004B Control 
Signal C62 C62-P41-

F004B 

No auto actuation signal to open valve F004B. In the 
event that a high temperature requires an additional 
RCCWS pump to start, an additional heat exchanger is
brought online to support the additional flow rate. 
RCCWS heat exchangers are interlocked to operate in 
coordination with the PSWS flow control valves to 
ensure that there is PSWS water flowing on the other 
side of the heat exchanger to absorb the heat load. 
This interlock is overridden during the initial system 
startup under LOPP conditions when RCCWS is 
sequenced to start before PSWS in the DG loading 
sequence. 

P41-F006A Control 
Signal C62 C62-P41-

F006A 

NO AUTO ACTUATION SIGNAL TO OPEN VALVE 
F006A. In the event that a high temperature requires 
an additional RCCWS pump to start, an additional heat 
exchanger is brought online to support the additional 
flow rate. RCCWS heat exchangers are interlocked to 
operate in coordination with the PSWS flow control 
valves to ensure that there is PSWS water flowing on 
the other side of the heat exchanger to absorb the heat 
load. This interlock is overridden during the initial 
system startup under LOPP conditions when RCCWS 
is sequenced to start before PSWS in the DG loading 
sequence. 

P41-F006B Control 
Signal C62 C62-P41-

F006B 

NO AUTO ACTUATION SIGNAL TO OPEN VALVE 
F006B. In the event that a high temperature requires 
an additional RCCWS pump to start, an additional heat 
exchanger is brought online to support the additional 
flow rate. RCCWS heat exchangers are interlocked to 
operate in coordination with the PSWS flow control 
valves to ensure that there is PSWS water flowing on 
the other side of the heat exchanger to absorb the heat 
load. This interlock is overridden during the initial 
system startup under LOPP conditions when RCCWS 
is sequenced to start before PSWS in the DG loading 
sequence. 

P41-F009A Control 
Signal C62 C62-P41-

F009A 

F009A. In the event that a high temperature requires 
an additional RCCWS pump to start, an additional heat 
exchanger is brought online to support the additional 
flow rate. RCCWS heat exchangers are interlocked to 
operate in coordination with the PSWS flow control 
valves to ensure that there is PSWS water flowing on 
the other side of the heat exchanger to absorb the heat 
load. This interlock is overridden during the initial 
system startup under LOPP conditions when RCCWS 
is sequenced to start before PSWS in the DG loading 
sequence. 
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RCCWS - Transfers 

Component Support Support 
System Gate Description 

P41-F009B Control 
Signal C62 C62-P41-

F009B 

NO AUTO ACTUATION SIGNAL TO OPEN VALVE 
F009B. In the event that a high temperature requires 
an additional RCCWS pump to start, an additional heat 
exchanger is brought online to support the additional 
flow rate. RCCWS heat exchangers are interlocked to 
operate in coordination with the PSWS flow control 
valves to ensure that there is PSWS water flowing on 
the other side of the heat exchanger to absorb the heat 
load. This interlock is overridden during the initial 
system startup under LOPP conditions when RCCWS 
is sequenced to start before PSWS in the DG loading 
sequence. 
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Table 4.10-3  

RCCWS – Component Test and Maintenance 

Component Type Expected Test 
Interval 

Components aligned away from emergency position 
without automatic return logic 

Pumps Quarterly None 
Active valves Quarterly None 

Heat Exchangers Quarterly None 
All other components 24 Months None 

   

Basic Event Probability Description 

P21-NSC-TM-B001A 1.50E-03 HEAT EXCHANGER B001A UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-B001B 1.50E-03 HEAT EXCHANGER B001B UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-B002A 1.50E-03 HEAT EXCHANGER B002A UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-B002B 1.50E-03 HEAT EXCHANGER B002B UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-B003A 1.50E-03 HEAT EXCHANGER B003A UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-B003B 1.50E-03 HEAT EXCHANGER B003B UNAVAILABLE DUE TO 
MAINTENANCE 

P21-NSC-TM-C001A 1.50E-03 PUMP C001A IN MAINTENANCE 

P21-NSC-TM-C001B 1.50E-03 PUMP C001B IN MAINTENANCE 

P21-NSC-TM-C002A 1.50E-03 PUMP C002A IN MAINTENANCE 

P21-NSC-TM-C002B 1.50E-03 PUMP C002B IN MAINTENANCE 

P21-NSC-TM-C003A 1.50E-03 PUMP C003A IN MAINTENANCE 

P21-NSC-TM-C003B 1.50E-03 PUMP C003B IN MAINTENANCE 

P21-NSC-TM-TRAINAHX 7.50E-05 RCCW HXS IN TEST OR MAINTENANCE TRAIN A 

P21-NSC-TM-
TRAINAPUMP 7.50E-05 RCCW PUMPS IN TEST OR MAINTENANCE TRAIN A 

P21-NSC-TM-TRAINBHX 7.50E-05 RCCW HXS IN TEST OR MAINTENANCE TRAIN B 

P21-NSC-TM-
TRAINBPUMP 7.50E-05 RCCW PUMPS IN TEST OR MAINTENANCE TRAIN B 
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Table 4.10-4  

RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-ACV-CC-F0023_1_2 1.930E-04 CCF of two components: P21-ACV-CC-F0023A & P21-ACV-
CC-F0023B 

P21-ACV-OO-F0016_1_2 1.930E-04 CCF of two components: P21-ACV-OO-F016A & P21-ACV-
OO-F016B 

P21-ACV-OO-XTIE_1_2 2.961E-06 CCF of two components: P21-ACV-OO-F0004 & P21-ACV-
OO-F0007 

P21-ACV-OO-
XTIE_1_2_3 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0007 & P21-ACV-OO-F0020 

P21-ACV-OO-
XTIE_1_2_4 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0007 & P21-ACV-OO-F0027 

P21-ACV-OO-
XTIE_1_2_5 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0007 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_1_3 2.961E-06 CCF of two components: P21-ACV-OO-F0004 & P21-ACV-
OO-F0020 

P21-ACV-OO-
XTIE_1_3_4 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0020 & P21-ACV-OO-F0027 

P21-ACV-OO-
XTIE_1_3_5 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0020 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_1_4 2.961E-06 CCF of two components: P21-ACV-OO-F0004 & P21-ACV-
OO-F0027 

P21-ACV-OO-
XTIE_1_4_5 6.032E-06 CCF of three components: P21-ACV-OO-F0004 & P21-ACV-

OO-F0027 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_1_5 2.961E-06 CCF of two components: P21-ACV-OO-F0004 & P21-ACV-
OO-F0061 

P21-ACV-OO-XTIE_2_3 2.961E-06 CCF of two components: P21-ACV-OO-F0007 & P21-ACV-
OO-F0020 

P21-ACV-OO-
XTIE_2_3_4 6.032E-06 CCF of three components: P21-ACV-OO-F0007 & P21-ACV-

OO-F0020 & P21-ACV-OO-F0027 

P21-ACV-OO-
XTIE_2_3_5 6.032E-06 CCF of three components: P21-ACV-OO-F0007 & P21-ACV-

OO-F0020 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_2_4 2.961E-06 CCF of two components: P21-ACV-OO-F0007 & P21-ACV-
OO-F0027 

P21-ACV-OO-
XTIE_2_4_5 6.032E-06 CCF of three components: P21-ACV-OO-F0007 & P21-ACV-

OO-F0027 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_2_5 2.961E-06 CCF of two components: P21-ACV-OO-F0007 & P21-ACV-
OO-F0061 

P21-ACV-OO-XTIE_3_4 2.961E-06 CCF of two components: P21-ACV-OO-F0020 & P21-ACV-
OO-F0027 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-ACV-OO-
XTIE_3_4_5 6.032E-06 CCF of three components: P21-ACV-OO-F0020 & P21-ACV-

OO-F0027 & P21-ACV-OO-F0061 

P21-ACV-OO-XTIE_3_5 2.961E-06 CCF of two components: P21-ACV-OO-F0020 & P21-ACV-
OO-F0061 

P21-ACV-OO-XTIE_4_5 2.961E-06 CCF of two components: P21-ACV-OO-F0027 & P21-ACV-
OO-F0061 

P21-ACV-OO-XTIE_ALL 1.212E-04 CCF of all components in group 'P21-ACV-OO-XTIE' 

P21-AHU-FR_1_2 1.263E-05 CCF of two components: P21-AHU-FR-RCCWA & P21-AHU-
FR-RCCWB 

P21-AHU-FS_1_2 6.667E-04 CCF of two components: P21-AHU-FS-RCCWA & P21-AHU-
FS-RCCWB 

P21-MOV-CC_1_2 4.211E-06 CCF of two components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A2 

P21-MOV-CC_1_2_3 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A2 & P21-MOV-CC-F0 

P21-MOV-CC_1_2_4 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A2 & P21-MOV-CC-F0 

P21-MOV-CC_1_2_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A2 & P21-MOV-CC-F0 

P21-MOV-CC_1_2_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A2 & P21-MOV-CC-F0 

P21-MOV-CC_1_3 4.211E-06 CCF of two components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A3 

P21-MOV-CC_1_3_4 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_1_3_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_1_3_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_1_4 4.211E-06 CCF of two components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B1 

P21-MOV-CC_1_4_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_1_4_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_1_5 4.211E-06 CCF of two components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B2 

P21-MOV-CC_1_5_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B2 & P21-MOV-CC-F0 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-MOV-CC_1_6 4.211E-06 CCF of two components: P21-MOV-CC-F0010A1 & P21-
MOV-CC-F0010B3 

P21-MOV-CC_2_3 4.211E-06 CCF of two components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010A3 

P21-MOV-CC_2_3_4 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_2_3_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_2_3_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010A3 & P21-MOV-CC-F0 

P21-MOV-CC_2_4 4.211E-06 CCF of two components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B1 

P21-MOV-CC_2_4_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_2_4_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_2_5 4.211E-06 CCF of two components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B2 

P21-MOV-CC_2_5_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B2 & P21-MOV-CC-F0 

P21-MOV-CC_2_6 4.211E-06 CCF of two components: P21-MOV-CC-F0010A2 & P21-
MOV-CC-F0010B3 

P21-MOV-CC_3_4 4.211E-06 CCF of two components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B1 

P21-MOV-CC_3_4_5 4.168E-06 CCF of three components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_3_4_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B1 & P21-MOV-CC-F0 

P21-MOV-CC_3_5 4.211E-06 CCF of two components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B2 

P21-MOV-CC_3_5_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B2 & P21-MOV-CC-F0 

P21-MOV-CC_3_6 4.211E-06 CCF of two components: P21-MOV-CC-F0010A3 & P21-
MOV-CC-F0010B3 

P21-MOV-CC_4_5 4.211E-06 CCF of two components: P21-MOV-CC-F0010B1 & P21-
MOV-CC-F0010B2 

P21-MOV-CC_4_5_6 4.168E-06 CCF of three components: P21-MOV-CC-F0010B1 & P21-
MOV-CC-F0010B2 & P21-MOV-CC-F0 

P21-MOV-CC_4_6 4.211E-06 CCF of two components: P21-MOV-CC-F0010B1 & P21-
MOV-CC-F0010B3 



NEDO-33201 Rev 3 

4.10-21 

Table 4.10-4  

RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-MOV-CC_5_6 4.211E-06 CCF of two components: P21-MOV-CC-F0010B2 & P21-
MOV-CC-F0010B3 

P21-MOV-CC_ALL 1.478E-04 CCF of all components in group 'P21-MOV-CC' 

P21-MP_-FR_1_2 1.104E-07 CCF of two components: P21-MPC-FR-C001A & P21-MPC-
FR-C001B 

P21-MP_-FR_1_2_3 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C001B & P21-MPC-FR-C002A 

P21-MP_-FR_1_2_4 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C001B & P21-MPC-FR-C002B 

P21-MP_-FR_1_2_5 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C001B & P21-MPC-FR-C003A 

P21-MP_-FR_1_2_6 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C001B & P21-MPC-FR-C003B 

P21-MP_-FR_1_3 1.104E-07 CCF of two components: P21-MPC-FR-C001A & P21-MPC-
FR-C002A 

P21-MP_-FR_1_3_4 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C002A & P21-MPC-FR-C002B 

P21-MP_-FR_1_3_5 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C002A & P21-MPC-FR-C003A 

P21-MP_-FR_1_3_6 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C002A & P21-MPC-FR-C003B 

P21-MP_-FR_1_4 1.104E-07 CCF of two components: P21-MPC-FR-C001A & P21-MPC-
FR-C002B 

P21-MP_-FR_1_4_5 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C002B & P21-MPC-FR-C003A 

P21-MP_-FR_1_4_6 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C002B & P21-MPC-FR-C003B 

P21-MP_-FR_1_5 1.104E-07 CCF of two components: P21-MPC-FR-C001A & P21-MPC-
FR-C003A 

P21-MP_-FR_1_5_6 5.729E-08 CCF of three components: P21-MPC-FR-C001A & P21-
MPC-FR-C003A & P21-MPC-FR-C003B 

P21-MP_-FR_1_6 1.104E-07 CCF of two components: P21-MPC-FR-C001A & P21-MPC-
FR-C003B 

P21-MP_-FR_2_3 1.104E-07 CCF of two components: P21-MPC-FR-C001B & P21-MPC-
FR-C002A 

P21-MP_-FR_2_3_4 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C002A & P21-MPC-FR-C002B 

P21-MP_-FR_2_3_5 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C002A & P21-MPC-FR-C003A 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-MP_-FR_2_3_6 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C002A & P21-MPC-FR-C003B 

P21-MP_-FR_2_4 1.104E-07 CCF of two components: P21-MPC-FR-C001B & P21-MPC-
FR-C002B 

P21-MP_-FR_2_4_5 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C002B & P21-MPC-FR-C003A 

P21-MP_-FR_2_4_6 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C002B & P21-MPC-FR-C003B 

P21-MP_-FR_2_5 1.104E-07 CCF of two components: P21-MPC-FR-C001B & P21-MPC-
FR-C003A 

P21-MP_-FR_2_5_6 5.729E-08 CCF of three components: P21-MPC-FR-C001B & P21-
MPC-FR-C003A & P21-MPC-FR-C003B 

P21-MP_-FR_2_6 1.104E-07 CCF of two components: P21-MPC-FR-C001B & P21-MPC-
FR-C003B 

P21-MP_-FR_3_4 1.104E-07 CCF of two components: P21-MPC-FR-C002A & P21-MPC-
FR-C002B 

P21-MP_-FR_3_4_5 5.729E-08 CCF of three components: P21-MPC-FR-C002A & P21-
MPC-FR-C002B & P21-MPC-FR-C003A 

P21-MP_-FR_3_4_6 5.729E-08 CCF of three components: P21-MPC-FR-C002A & P21-
MPC-FR-C002B & P21-MPC-FR-C003B 

P21-MP_-FR_3_5 1.104E-07 CCF of two components: P21-MPC-FR-C002A & P21-MPC-
FR-C003A 

P21-MP_-FR_3_5_6 5.729E-08 CCF of three components: P21-MPC-FR-C002A & P21-
MPC-FR-C003A & P21-MPC-FR-C003B 

P21-MP_-FR_3_6 1.104E-07 CCF of two components: P21-MPC-FR-C002A & P21-MPC-
FR-C003B 

P21-MP_-FR_4_5 1.104E-07 CCF of two components: P21-MPC-FR-C002B & P21-MPC-
FR-C003A 

P21-MP_-FR_4_5_6 5.729E-08 CCF of three components: P21-MPC-FR-C002B & P21-
MPC-FR-C003A & P21-MPC-FR-C003B 

P21-MP_-FR_4_6 1.104E-07 CCF of two components: P21-MPC-FR-C002B & P21-MPC-
FR-C003B 

P21-MP_-FR_5_6 1.104E-07 CCF of two components: P21-MPC-FR-C003A & P21-MPC-
FR-C003B 

P21-MP_-FR_ALL 1.275E-06 CCF of all components in group 'P21-MP_-FR' 

P21-MP_-FS_1_2 1.269E-06 CCF of two components: P21-MPC-FS-C001A & P21-MPC-
FS-C001B 

P21-MP_-FS_1_2_3 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C001B & P21-MPC-FS-C002A 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-MP_-FS_1_2_4 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C001B & P21-MPC-FS-C002B 

P21-MP_-FS_1_2_5 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C001B & P21-MPC-FS-C003A 

P21-MP_-FS_1_2_6 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C001B & P21-MPC-FS-C003B 

P21-MP_-FS_1_3 1.269E-06 CCF of two components: P21-MPC-FS-C001A & P21-MPC-
FS-C002A 

P21-MP_-FS_1_3_4 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C002A & P21-MPC-FS-C002B 

P21-MP_-FS_1_3_5 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C002A & P21-MPC-FS-C003A 

P21-MP_-FS_1_3_6 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C002A & P21-MPC-FS-C003B 

P21-MP_-FS_1_4 1.269E-06 CCF of two components: P21-MPC-FS-C001A & P21-MPC-
FS-C002B 

P21-MP_-FS_1_4_5 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C002B & P21-MPC-FS-C003A 

P21-MP_-FS_1_4_6 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C002B & P21-MPC-FS-C003B 

P21-MP_-FS_1_5 1.269E-06 CCF of two components: P21-MPC-FS-C001A & P21-MPC-
FS-C003A 

P21-MP_-FS_1_5_6 1.847E-06 CCF of three components: P21-MPC-FS-C001A & P21-
MPC-FS-C003A & P21-MPC-FS-C003B 

P21-MP_-FS_1_6 1.269E-06 CCF of two components: P21-MPC-FS-C001A & P21-MPC-
FS-C003B 

P21-MP_-FS_2_3 1.269E-06 CCF of two components: P21-MPC-FS-C001B & P21-MPC-
FS-C002A 

P21-MP_-FS_2_3_4 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C002A & P21-MPC-FS-C002B 

P21-MP_-FS_2_3_5 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C002A & P21-MPC-FS-C003A 

P21-MP_-FS_2_3_6 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C002A & P21-MPC-FS-C003B 

P21-MP_-FS_2_4 1.269E-06 CCF of two components: P21-MPC-FS-C001B & P21-MPC-
FS-C002B 

P21-MP_-FS_2_4_5 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C002B & P21-MPC-FS-C003A 

P21-MP_-FS_2_4_6 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C002B & P21-MPC-FS-C003B 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-MP_-FS_2_5 1.269E-06 CCF of two components: P21-MPC-FS-C001B & P21-MPC-
FS-C003A 

P21-MP_-FS_2_5_6 1.847E-06 CCF of three components: P21-MPC-FS-C001B & P21-
MPC-FS-C003A & P21-MPC-FS-C003B 

P21-MP_-FS_2_6 1.269E-06 CCF of two components: P21-MPC-FS-C001B & P21-MPC-
FS-C003B 

P21-MP_-FS_3_4 1.269E-06 CCF of two components: P21-MPC-FS-C002A & P21-MPC-
FS-C002B 

P21-MP_-FS_3_4_5 1.847E-06 CCF of three components: P21-MPC-FS-C002A & P21-
MPC-FS-C002B & P21-MPC-FS-C003A 

P21-MP_-FS_3_4_6 1.847E-06 CCF of three components: P21-MPC-FS-C002A & P21-
MPC-FS-C002B & P21-MPC-FS-C003B 

P21-MP_-FS_3_5 1.269E-06 CCF of two components: P21-MPC-FS-C002A & P21-MPC-
FS-C003A 

P21-MP_-FS_3_5_6 1.847E-06 CCF of three components: P21-MPC-FS-C002A & P21-
MPC-FS-C003A & P21-MPC-FS-C003B 

P21-MP_-FS_3_6 1.269E-06 CCF of two components: P21-MPC-FS-C002A & P21-MPC-
FS-C003B 

P21-MP_-FS_4_5 1.269E-06 CCF of two components: P21-MPC-FS-C002B & P21-MPC-
FS-C003A 

P21-MP_-FS_4_5_6 1.847E-06 CCF of three components: P21-MPC-FS-C002B & P21-
MPC-FS-C003A & P21-MPC-FS-C003B 

P21-MP_-FS_4_6 1.269E-06 CCF of two components: P21-MPC-FS-C002B & P21-MPC-
FS-C003B 

P21-MP_-FS_5_6 1.269E-06 CCF of two components: P21-MPC-FS-C003A & P21-MPC-
FS-C003B 

P21-MP_-FS_ALL 1.867E-04 CCF of all components in group 'P21-MP_-FS' 

P21-UV_-CC_1_2 4.271E-08 CCF of two components: P21-UV_-CC-0001A1 & P21-UV_-
CC-0001A2 

P21-UV_-CC_1_2_3 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A2 & P21-UV_-CC-0001 

P21-UV_-CC_1_2_4 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A2 & P21-UV_-CC-0001 

P21-UV_-CC_1_2_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A2 & P21-UV_-CC-0001 

P21-UV_-CC_1_2_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A2 & P21-UV_-CC-0001 

P21-UV_-CC_1_3 4.271E-08 CCF of two components: P21-UV_-CC-0001A1 & P21-UV_-
CC-0001A3 
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Table 4.10-4  

RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-UV_-CC_1_3_4 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_1_3_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_1_3_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_1_4 4.271E-08 CCF of two components: P21-UV_-CC-0001A1 & P21-UV_-
CC-0001B1 

P21-UV_-CC_1_4_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_1_4_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_1_5 4.271E-08 CCF of two components: P21-UV_-CC-0001A1 & P21-UV_-
CC-0001B2 

P21-UV_-CC_1_5_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A1 & P21-
UV_-CC-0001B2 & P21-UV_-CC-0001 

P21-UV_-CC_1_6 4.271E-08 CCF of two components: P21-UV_-CC-0001A1 & P21-UV_-
CC-0001B3 

P21-UV_-CC_2_3 4.271E-08 CCF of two components: P21-UV_-CC-0001A2 & P21-UV_-
CC-0001A3 

P21-UV_-CC_2_3_4 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_2_3_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_2_3_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001A3 & P21-UV_-CC-0001 

P21-UV_-CC_2_4 4.271E-08 CCF of two components: P21-UV_-CC-0001A2 & P21-UV_-
CC-0001B1 

P21-UV_-CC_2_4_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_2_4_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_2_5 4.271E-08 CCF of two components: P21-UV_-CC-0001A2 & P21-UV_-
CC-0001B2 

P21-UV_-CC_2_5_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A2 & P21-
UV_-CC-0001B2 & P21-UV_-CC-0001 

P21-UV_-CC_2_6 4.271E-08 CCF of two components: P21-UV_-CC-0001A2 & P21-UV_-
CC-0001B3 

P21-UV_-CC_3_4 4.271E-08 CCF of two components: P21-UV_-CC-0001A3 & P21-UV_-
CC-0001B1 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P21-UV_-CC_3_4_5 1.691E-07 CCF of three components: P21-UV_-CC-0001A3 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_3_4_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A3 & P21-
UV_-CC-0001B1 & P21-UV_-CC-0001 

P21-UV_-CC_3_5 4.271E-08 CCF of two components: P21-UV_-CC-0001A3 & P21-UV_-
CC-0001B2 

P21-UV_-CC_3_5_6 1.691E-07 CCF of three components: P21-UV_-CC-0001A3 & P21-
UV_-CC-0001B2 & P21-UV_-CC-0001 

P21-UV_-CC_3_6 4.271E-08 CCF of two components: P21-UV_-CC-0001A3 & P21-UV_-
CC-0001B3 

P21-UV_-CC_4_5 4.271E-08 CCF of two components: P21-UV_-CC-0001B1 & P21-UV_-
CC-0001B2 

P21-UV_-CC_4_5_6 1.691E-07 CCF of three components: P21-UV_-CC-0001B1 & P21-
UV_-CC-0001B2 & P21-UV_-CC-0001 

P21-UV_-CC_4_6 4.271E-08 CCF of two components: P21-UV_-CC-0001B1 & P21-UV_-
CC-0001B3 

P21-UV_-CC_5_6 4.271E-08 CCF of two components: P21-UV_-CC-0001B2 & P21-UV_-
CC-0001B3 

P21-UV_-CC_ALL 3.434E-06 CCF of all components in group 'P21-UV_-CC' 

P41-ACV-CC_1_2 2.369E-06 CCF of two components: P41-ACV-CC-F004A & P41-ACV-
CC-F004B 

P41-ACV-CC_1_2_3 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F004B & P41-ACV-CC-F006A 

P41-ACV-CC_1_2_4 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F004B & P41-ACV-CC-F006B 

P41-ACV-CC_1_2_5 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F004B & P41-ACV-CC-F009A 

P41-ACV-CC_1_2_6 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F004B & P41-ACV-CC-F009B 

P41-ACV-CC_1_3 2.369E-06 CCF of two components: P41-ACV-CC-F004A & P41-ACV-
CC-F006A 

P41-ACV-CC_1_3_4 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F006A & P41-ACV-CC-F006B 

P41-ACV-CC_1_3_5 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F006A & P41-ACV-CC-F009A 

P41-ACV-CC_1_3_6 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F006A & P41-ACV-CC-F009B 

P41-ACV-CC_1_4 2.369E-06 CCF of two components: P41-ACV-CC-F004A & P41-ACV-
CC-F006B 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P41-ACV-CC_1_4_5 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F006B & P41-ACV-CC-F009A 

P41-ACV-CC_1_4_6 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F006B & P41-ACV-CC-F009B 

P41-ACV-CC_1_5 2.369E-06 CCF of two components: P41-ACV-CC-F004A & P41-ACV-
CC-F009A 

P41-ACV-CC_1_5_6 3.619E-06 CCF of three components: P41-ACV-CC-F004A & P41-ACV-
CC-F009A & P41-ACV-CC-F009B 

P41-ACV-CC_1_6 2.369E-06 CCF of two components: P41-ACV-CC-F004A & P41-ACV-
CC-F009B 

P41-ACV-CC_2_3 2.369E-06 CCF of two components: P41-ACV-CC-F004B & P41-ACV-
CC-F006A 

P41-ACV-CC_2_3_4 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F006A & P41-ACV-CC-F006B 

P41-ACV-CC_2_3_5 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F006A & P41-ACV-CC-F009A 

P41-ACV-CC_2_3_6 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F006A & P41-ACV-CC-F009B 

P41-ACV-CC_2_4 2.369E-06 CCF of two components: P41-ACV-CC-F004B & P41-ACV-
CC-F006B 

P41-ACV-CC_2_4_5 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F006B & P41-ACV-CC-F009A 

P41-ACV-CC_2_4_6 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F006B & P41-ACV-CC-F009B 

P41-ACV-CC_2_5 2.369E-06 CCF of two components: P41-ACV-CC-F004B & P41-ACV-
CC-F009A 

P41-ACV-CC_2_5_6 3.619E-06 CCF of three components: P41-ACV-CC-F004B & P41-ACV-
CC-F009A & P41-ACV-CC-F009B 

P41-ACV-CC_2_6 2.369E-06 CCF of two components: P41-ACV-CC-F004B & P41-ACV-
CC-F009B 

P41-ACV-CC_3_4 2.369E-06 CCF of two components: P41-ACV-CC-F006A & P41-ACV-
CC-F006B 

P41-ACV-CC_3_4_5 3.619E-06 CCF of three components: P41-ACV-CC-F006A & P41-ACV-
CC-F006B & P41-ACV-CC-F009A 

P41-ACV-CC_3_4_6 3.619E-06 CCF of three components: P41-ACV-CC-F006A & P41-ACV-
CC-F006B & P41-ACV-CC-F009B 

P41-ACV-CC_3_5 2.369E-06 CCF of two components: P41-ACV-CC-F006A & P41-ACV-
CC-F009A 

P41-ACV-CC_3_5_6 3.619E-06 CCF of three components: P41-ACV-CC-F006A & P41-ACV-
CC-F009A & P41-ACV-CC-F009B 
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RCCWS - Common Cause Failure 

Basic Event Probability Description 

P41-ACV-CC_3_6 2.369E-06 CCF of two components: P41-ACV-CC-F006A & P41-ACV-
CC-F009B 

P41-ACV-CC_4_5 2.369E-06 CCF of two components: P41-ACV-CC-F006B & P41-ACV-
CC-F009A 

P41-ACV-CC_4_5_6 3.619E-06 CCF of three components: P41-ACV-CC-F006B & P41-ACV-
CC-F009A & P41-ACV-CC-F009B 

P41-ACV-CC_4_6 2.369E-06 CCF of two components: P41-ACV-CC-F006B & P41-ACV-
CC-F009B 

P41-ACV-CC_5_6 2.369E-06 CCF of two components: P41-ACV-CC-F009A & P41-ACV-
CC-F009B 

P41-ACV-CC_ALL 1.212E-04 CCF of all components in group 'P41-ACV-CC' 
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RCCWS - Human Error Events 

Basic Event Probability Description 
P21-XHE-FO-
STDBYPUMP 2.69E-01 OP. FAILS MAN. ACT. OF STDBY PUMP WHEN AUTO 

FAIL 

P21-TRN-RE-HX1A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1A HX 
P21-TRN-RE-HX1B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1B HX 
P21-TRN-RE-HX2A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2A HX 
P21-TRN-RE-HX2B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2B HX 
P21-TRN-RE-HX3A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3A HX 
P21-TRN-RE-HX3B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3B HX 
P21-TRN-RE-PUMP1A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1A PUMP 
P21-TRN-RE-PUMP1B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1B PUMP 
P21-TRN-RE-PUMP2A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2A PUMP 
P21-TRN-RE-PUMP2B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2B PUMP 
P21-TRN-RE-PUMP3A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3A PUMP 
P21-TRN-RE-PUMP3B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3B PUMP 
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Table 4.10-6  

RCCWS – Top Events 

Top Event Description Sheet

P21-0001-_1A P21-0001-_1A for loss of Train A RCCWS. 5 

P21-0001-_1A-LL 
P21-0001-_1A-LL is for loss of Train A RCCWS to be used for support of 
the “A” diesel generator.  All transfers except the transfer to the PSWS logic 
loop break have been removed to eliminate logic loops. 

3 

P21-0001-_1B P21-0001-_1B for loss of Train B RCCWS. 11 

P21-0001-_1B-LL 

P21-0001-_1B-LL is for loss of Train B RCCWS to be used for support of 
the “B” diesel generator.  All transfers except the transfer to the PSWS logic 
loop break have been removed to eliminate logic loops. 
 

32 
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Table 4.10-7  
RCCWS - Basic Events 

 
Basic Event Probability Description 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

C12-HX_-LK-CRDA 2.40E-05 CRD PUMP A OIL COOLER (LEAK OR RUPTURE) 

CRD-HX_-LK-CRDB 2.40E-05 CRD PUMP B OIL COOLER (LEAK OR RUPTURE) 

G21-HX_-LK-B001A 2.40E-05 HEAT EXCHANGER B001A FAILS WHILE OPERATING 

G21-HX_-LK-B001B 2.40E-05 HEAT EXCHANGER B001B FAILS WHILE OPERATING 

G31-HX_-LK-B002A 2.40E-05 
HEAT EXCHANGER 2A FOR RWCU/SDCS FAILS WHILE 
OPERATING 

G31-HX_-LK-B002B 2.40E-05 
HEAT EXCHANGER 2B FOR RWCU/SDCS FAILS WHILE 
OPERATING 

NICWSA-SYS-FAILS 1.00E-03 
NUCLEAR ISLAND CHILLED WATER SUBSYSTEM TRAIN A 
FAILS 

NICWSB-SYS-FAILS 1.00E-03 
NUCLEAR ISLAND CHILLED WATER SUBSYSTEM TRAIN B 
FAILS 

P21-ACV-CC-F0023A 2.00E-03 AIR OPERATED VALVE F0023A FAILS TO OPEN 

P21-ACV-CC-F0023B 2.00E-03 AIR OPERATED VALVE F0023B FAILS TO OPEN 

P21-ACV-CO-F0004 7.20E-07 AIR OPERATED VALVE F0004 FAILS TO REMAIN CLOSED 

P21-ACV-CO-F0007 7.20E-07 AIR OPERATED VALVE F0007 FAILS TO REMAIN CLOSED 

P21-ACV-CO-F0020 7.20E-07 AIR OPERATED VALVE F0020 FAILS TO REMAIN CLOSED 

P21-ACV-CO-F0027 7.20E-07 AIR OPERATED VALVE F0027 FAILS TO REMAIN CLOSED 

P21-ACV-CO-F0061 7.20E-07 AIR OPERATED VALVE F0061 FAILS TO REMAIN CLOSED 

P21-ACV-CO-F016A 7.20E-07 AIR OPERATED VALVE F016A FAILS TO REMAIN CLOSED 

P21-ACV-CO-F016B 7.20E-07 AIR OPERATED VALVE F016B FAILS TO REMAIN CLOSED 

P21-ACV-OC-F0023A 2.40E-05 AIR OPERATED VALVE F0023A FAILS TO REMAIN OPEN 

P21-ACV-OC-F0023B 2.40E-05 AIR OPERATED VALVE F0023B FAILS TO REMAIN OPEN 

P21-ACV-OC-F0027 2.40E-05 
AIR OPERATED RCCW XTIE VALVE F0027 FAILS TO 
REMAIN OPEN 

P21-ACV-OC-F012A 2.40E-05 AIR OPERATED VALVE F012A FAILS TO REMAIN OPEN 

P21-ACV-OC-F012B 2.40E-05 AIR OPERATED VALVE F012B FAILS TO REMAIN OPEN 

P21-ACV-OO-F0004 2.00E-03 AIR OPERATED VALVE F0004 FAILS TO CLOSE 

P21-ACV-OO-F0007 2.00E-03 AIR OPERATED VALVE F0007 FAILS TO CLOSE 

P21-ACV-OO-F0020 2.00E-03 AIR OPERATED VALVE F0020 FAILS TO CLOSE 

P21-ACV-OO-F0027 2.00E-03 AIR OPERATED VALVE F0027 FAILS TO CLOSE 

P21-ACV-OO-F0061 2.00E-03 AIR OPERATED VALVE F0061 FAILS TO CLOSE 

P21-ACV-OO-F016A 2.00E-03 AIR OPERATED VALVE F016A FAILS TO CLOSE 
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Basic Event Probability Description 

P21-ACV-OO-F016B 2.00E-03 AIR OPERATED VALVE F016B FAILS TO CLOSE 

P21-AHU-FR-RCCWA 2.40E-04 AIR HANDLING UNIT RCCWS ROOM A FAILS TO RUN 

P21-AHU-FR-RCCWB 2.40E-04 AIR HANDLING UNIT RCCWS ROOM TRAIN B FAILS TO RUN

P21-AHU-FS-RCCWA 6.00E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS TO START 

P21-AHU-FS-RCCWB 6.00E-03 AIR HANDLING UNIT RCCWS ROOM B FAILS TO START 

P21-HX_-LK-B001A 2.40E-05 HEAT EXCHANGER B001A FAILS WHILE OPERATING 

P21-HX_-LK-B001B 2.40E-05 HEAT EXCHANGER B001B FAILS WHILE OPERATING 

P21-HX_-LK-B002A 2.40E-05 HEAT EXCHANGER FAILURE (LEAK OR RUPTURE) 

P21-HX_-LK-B002B 2.40E-05 HEAT EXCHANGER B002B FAILS WHILE OPERATING 

P21-HX_-LK-B003A 2.40E-05 HEAT EXCHANGER (LEAK OR RUPTURE) 

P21-HX_-LK-B003B 2.40E-05 HEAT EXCHANGER B003B FAILS WHILE OPERATING 

P21-HX_-SF-1A1B 1.10E-01 SPLIT FRACTION FOR HXs 1A AND 1B RUNNING 

P21-HX_-SF-1A2B 1.10E-01 SPLIT FRACTION FOR HXs 1A AND 2B RUNNING 

P21-HX_-SF-1A3B 1.10E-01 SPLIT FRACTION FOR HXs 1A AND 3B RUNNING 

P21-HX_-SF-2A1B 1.10E-01 SPLIT FRACTION FOR HXs 2A AND 1B RUNNING 

P21-HX_-SF-2A2B 1.10E-01 SPLIT FRACTION FOR HXs 2A AND 2B RUNNING 

P21-HX_-SF-2A3B 1.10E-01 SPLIT FRACTION FOR HXs 2A AND 3B RUNNING 

P21-HX_-SF-3A1B 1.10E-01 SPLIT FRACTION FOR HXs 3A AND 1B RUNNING 

P21-HX_-SF-3A2B 1.10E-01 SPLIT FRACTION FOR HXs 3A AND 2B RUNNING 

P21-HX_-SF-3A3B 1.10E-01 SPLIT FRACTION FOR HXs 3A AND 3B RUNNING 

P21-MOV-CC-F0010A1 4.00E-03 MOTOR OPERATED VALVE F0010A1 FAILS TO OPEN 

P21-MOV-CC-F0010A2 4.00E-03 MOTOR OPERATED VALVE F0010A2 FAILS TO OPEN 

P21-MOV-CC-F0010A3 4.00E-03 MOTOR OPERATED VALVE F0010A3 FAILS TO OPEN 

P21-MOV-CC-F0010B1 4.00E-03 MOTOR OPERATED VALVE F0010B1 FAILS TO OPEN 

P21-MOV-CC-F0010B2 4.00E-03 MOTOR OPERATED VALVE F0010B2 FAILS TO OPEN 

P21-MOV-CC-F0010B3 4.00E-03 MOTOR OPERATED VALVE F0010B3 FAILS TO OPEN 

P21-MOV-OC-F0010A1 3.36E-06 
MOTOR OPERATED VALVE F0010A1 FAILS TO REMAIN 
OPEN 

P21-MOV-OC-F0010A2 3.36E-06 
MOTOR OPERATED VALVE F0010A2 FAILS TO REMAIN 
OPEN 

P21-MOV-OC-F0010A3 3.36E-06 
MOTOR OPERATED VALVE F0010A3 FAILS TO REMAIN 
OPEN 

P21-MOV-OC-F0010B1 3.36E-06 
MOTOR OPERATED VALVE F0010B1 FAILS TO REMAIN 
OPEN 

P21-MOV-OC-F0010B2 3.36E-06 
MOTOR OPERATED VALVE F0010B2 FAILS TO REMAIN 
OPEN 
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Basic Event Probability Description 

P21-MOV-OC-F0010B3 3.36E-06 
MOTOR OPERATED VALVE F0010B3 FAILS TO REMAIN 
OPEN 

P21-MPC-FR-C001A 6.00E-04 MOTOR DRIVEN PUMP C001A FAILS TO RUN 

P21-MPC-FR-C001B 6.00E-04 MOTOR DRIVEN PUMP C001B FAILS TO RUN 

P21-MPC-FR-C002A 6.00E-04 MOTOR-DRIVEN PUMP C002A FAILS TO RUN 

P21-MPC-FR-C002B 6.00E-04 MOTOR-DRIVEN PUMP C002B FAILS TO RUN 

P21-MPC-FR-C003A 6.00E-04 MOTOR-DRIVEN PUMP C0003A FAILS TO RUN 

P21-MPC-FR-C003B 6.00E-04 MOTOR-DRIVEN PUMP C003B FAILS TO RUN 

P21-MPC-FS-C001A 2.00E-03 MOTOR DRIVEN PUMP C001A FAILS TO START 

P21-MPC-FS-C001B 2.00E-03 MOTOR-DRIVEN PUMP C001B FAILS TO START 

P21-MPC-FS-C002A 2.00E-03 MOTOR-DRIVEN PUMP C002A FAILS TO START 

P21-MPC-FS-C002B 2.00E-03 MOTOR-DRIVEN PUMP C002B FAILS TO START 

P21-MPC-FS-C003A 2.00E-03 MOTOR-DRIVEN PUMP C0003A FAILS TO START 

P21-MPC-FS-C003B 2.00E-03 MOTOR-DRIVEN PUMP C003B FAILS TO START 

P21-MPC-SF-1A1B 1.10E-01 SPLIT FRACTION FOR PUMPS 1A AND 1B RUNNING 

P21-MPC-SF-1A2B 1.10E-01 SPLIT FRACTION FOR PUMPS 1A AND 2B RUNNING 

P21-MPC-SF-1A3B 1.10E-01 SPLIT FRACTION FOR PUMPS 1A AND 3B RUNNING 

P21-MPC-SF-2A1B 1.10E-01 SPLIT FRACTION FOR PUMPS 2A AND 1B RUNNING 

P21-MPC-SF-2A2B 1.10E-01 SPLIT FRACTION FOR PUMPS 2A AND 2B RUNNING 

P21-MPC-SF-2A3B 1.10E-01 SPLIT FRACTION FOR PUMPS 2A AND 3B RUNNING 

P21-MPC-SF-3A1B 1.10E-01 SPLIT FRACTION FOR PUMPS 3A AND 1B RUNNING 

P21-MPC-SF-3A2B 1.10E-01 SPLIT FRACTION FOR PUMPS 3A AND 2B RUNNING 

P21-MPC-SF-3A3B 1.10E-01 SPLIT FRACTION FOR PUMPS 3A AND 3B RUNNING 

P21-TNK-RP-0001A 2.40E-06 RCCW SURGE TANK 0001A LEAKS CATASTROPHICALLY 

P21-TNK-RP-0001B 2.40E-06 RCCW SURGE TANK 0001B LEAKS CATASTROPHICALLY 

P21-TRN-RE-HX1A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1A HX  

P21-TRN-RE-HX1B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1B HX  

P21-TRN-RE-HX2A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2A HX  

P21-TRN-RE-HX2B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2B HX  

P21-TRN-RE-HX3A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3A HX  

P21-TRN-RE-HX3B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3B HX  

P21-TRN-RE-PUMP1A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1A PUMP 

P21-TRN-RE-PUMP1B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 1B PUMP 

P21-TRN-RE-PUMP2A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2A PUMP 
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P21-TRN-RE-PUMP2B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 2B PUMP 

P21-TRN-RE-PUMP3A 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3A PUMP 

P21-TRN-RE-PUMP3B 3.00E-02 FAILURE TO RESTORE RCCW TRAIN 3B PUMP 

P21-UV_-CC-0001A1 1.00E-04 CHECK VALVE 0001A1 FAILS TO OPEN 

P21-UV_-CC-0001A2 1.00E-04 CHECK VALVE 0001A2 FAILS TO OPEN 

P21-UV_-CC-0001A3 1.00E-04 CHECK VALVE 0001A3 FAILS TO OPEN 

P21-UV_-CC-0001B1 1.00E-04 CHECK VALVE 0001B1 FAILS TO OPEN 

P21-UV_-CC-0001B2 1.00E-04 CHECK VALVE 0001B2 FAILS TO OPEN 

P21-UV_-CC-0001B3 1.00E-04 CHECK VALVE 0001B3 FAILS TO OPEN 

P21-XHE-FO-
STDBYPUMP 2.69E-01 

OP. FAILS MAN. ACT. OF STDBY PUMP WHEN AUT. 
ACTUATION FAIL 

P41-ACV-CC-F004A 2.00E-03 AIR OPERATED VALVE F004A FAILS TO OPEN 

P41-ACV-CC-F004B 2.00E-03 AIR OPERATED VALVE F004B FAILS TO OPEN 

P41-ACV-CC-F006A 2.00E-03 AIR OPERATED VALVE F006A FAILS TO OPEN 

P41-ACV-CC-F006B 2.00E-03 AIR OPERATED VALVE F006B FAILS TO OPEN 

P41-ACV-CC-F009A 2.00E-03 AIR OPERATED VALVE F009A FAILS TO OPEN 

P41-ACV-CC-F009B 2.00E-03 AIR OPERATED VALVE F009B FAILS TO OPEN 

P41-ACV-OC-F002A 2.40E-05 AIR OPERATED VALVE MV-F002A FAIL TO REMAIN OPEN 

P41-ACV-OC-F002B 2.40E-05 AIR OPERATED VALVE MV-F002B FAILS TO REMAIN OPEN 

P41-ACV-OC-F004A 2.40E-05 AIR OPERATED VALVE MV-F004A FAIL TO REMAIN OPEN 

P41-ACV-OC-F004B 2.40E-05 AIR OPERATED VALVE MV-F004B FAIL TO REMAIN OPEN 

P41-ACV-OC-F006A 2.40E-05 AIR OPERATED VALVE MV-F006A FAILS TO REMAIN OPEN 

P41-ACV-OC-F006B 2.40E-05 AIR OPERATED VALVE MV-F006B FAILS TO REMAIN OPEN 

P41-ACV-OC-F009A 2.40E-05 AIR OPERATED VALVE MV-F009A FAIL TO REMAIN OPEN 

P41-ACV-OC-F009B 2.40E-05 AIR OPERATED VALVE MV-F009B FAILS TO REMAIN OPEN 

P41-MOV-OC-F003A 3.36E-06 MOTOR OPERATED VALVE F003A FAILS TO REMAIN OPEN

P41-MOV-OC-F003B 3.36E-06 
MOTOR OPERATED VALVE MV-F003B FAIL TO REMAIN 
OPEN 

P41-MOV-OC-F005A 3.36E-06 
MOTOR OPERATED VALVE MV-F005A FAIL TO REMAIN 
OPEN 

P41-MOV-OC-F005B 3.36E-06 
MOTOR OPERATED VALVE MV-F005B FAIL TO REMAIN 
OPEN 

P41-MOV-OC-F007A 3.36E-06 
MOTOR OPERATED VALVE MV-F007A FAILS TO REMAIN 
OPEN 

P41-MOV-OC-F007B 3.36E-06 
MOTOR OPERATED VALVE MV-F007B FAILS TO REMAIN 
OPEN 
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XHOSLOPP 1.00E-03 HOUSE EVENT: INITIATING EVENT IS LOPP (VALUE =1) 
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RCCWS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 3B 

RUNNING 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-RCCWTA 1.E-03 TEMPERATURE CONTROL FAILURES RCCW 
HX TRAIN A 1.1E-04 2.6 

P21-FLG-SF-
3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 1B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 1B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 2B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 2B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 3B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 3B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 1B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 1B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 2B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 2B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 3B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

1.1E-04 2.6 XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 
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P21-FLG-SF-
2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 3B 

RUNNING 
  

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 1B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 1B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 2B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 2B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 3B 

RUNNING 
1.1E-04 2.6 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-FLG-SF-
3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 3B 

RUNNING 1.1E-04 2.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 
1000A3 

7.5E-05 1.7 P21-NSC-TM-
TRAINAHX 7.5E-05 RCCW HXS IN TEST OR MAINTENANCE TRAIN 

A 

7.5E-05 1.7 P21-NSC-TM-
TRAINAPUMP 7.5E-05 RCCW PUMPS IN TEST OR MAINTENANCE 

TRAIN A 
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P21-TRN-RE-
HX1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A HX  

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 

(VALUE =1) 

P21-TRN-RE-
HX2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A HX  

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 

(VALUE =1) 

P21-TRN-RE-
HX3A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3A HX  

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 

(VALUE =1) 

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 
3.E-05 0.7 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 
3.E-05 0.7 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-TRN-RE-
PUMP3A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3A 

PUMP 
3.E-05 0.7 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 3B 

RUNNING 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0016_1_2 1.93E-04 CCF of two components: P21-ACV-OO-F016A & 

P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-
3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-CC-
F0023A 2.E-03 AIR OPERATED VALVE F0023A FAILS TO 

OPEN 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-
F0004 2.E-03 AIR OPERATED VALVE F0004 FAILS TO 

CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-
F0007 2.E-03 AIR OPERATED VALVE F0007 FAILS TO 

CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-
F0020 2.E-03 AIR OPERATED VALVE F0020 FAILS TO 

CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-
F0027 2.E-03 AIR OPERATED VALVE F0027 FAILS TO 

CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-
F0061 2.E-03 AIR OPERATED VALVE F0061 FAILS TO 

CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0004 1.E-03 NO CONTROL SIGNAL TO CLOSE VALVE 
F0004 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0007 1.E-03 NO CONTROL SIGNAL TO CLOSE VALVE 
F0007 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0020 1.E-03 NO CONTROL SIGNAL TO CLOSE VALVE 
F0020 ON LOPP 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0023A 1.E-03 FAILURE OF CONTROL SIGNAL TO VALVE 
F0023A 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0027 1.E-03 NO CONTROL SIGNAL TO CLOSE VALVE 
F0027 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 1.02E-05 0.2 

C62-P21-F0061 1.E-03 NO CONTROL SIGNAL TO CLOSE F0061 ON 
LOPP OR LOW SURGE TK LVL 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 6.73E-06 0.2 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 
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P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
  

P21-FLG-SF-
2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
6.73E-06 0.2 

P21-FLG-SF-
3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 3B 

RUNNING 

6.E-06 0.1 P21-AHU-FS-
RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A FAILS 

TO START 
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  XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-MOV-CC-
F0010A1 4.E-03 MOTOR OPERATED VALVE F0010A1 FAILS TO 

OPEN 
4.E-06 0.1 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-MOV-CC-
F0010A2 4.E-03 MOTOR OPERATED VALVE F0010A2 FAILS TO 

OPEN 
4.E-06 0.1 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-MOV-CC-
F0010A3 4.E-03 MOTOR OPERATED VALVE F0010A3 FAILS TO 

OPEN 
4.E-06 0.1 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 1B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 2B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A AND 3B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 3.3E-06 0.1 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 
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P21-FLG-SF-
2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 1B 

RUNNING 
  

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 2B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A AND 3B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 1B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 1B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

3.3E-06 0.1 

P21-FLG-SF-
3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 2B 

RUNNING 
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  P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 2B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 3B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

C62-P21-C003A-
SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR DRIVEN 

PUMP C003A ON LEVEL 

P21-FLG-SF-
3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A AND 3B 

RUNNING 

3.3E-06 0.1 

P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

2.4E-06 0.1 
P21-TNK-RP-
0001A 2.4E-06 RCCW SURGE TANK 0001A LEAKS 

CATASTROPHICALLY 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 2.24E-06 0.1 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 
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P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
  

P21-FLG-SF-
1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 1B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 3B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 1B 

RUNNING 

2.24E-06 0.1 XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 
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%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 

  

P21-FLG-SF-
3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 2B 

RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR SYSTEMS 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.24E-06 0.1 

P21-FLG-SF-
3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 3B 

RUNNING 

P21-ACV-CC-
F0023A 2.E-03 AIR OPERATED VALVE F0023A FAILS TO 

OPEN 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0004 2.E-03 AIR OPERATED VALVE F0004 FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0007 2.E-03 AIR OPERATED VALVE F0007 FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0020 2.E-03 AIR OPERATED VALVE F0020 FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0027 2.E-03 AIR OPERATED VALVE F0027 FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F0061 2.E-03 AIR OPERATED VALVE F0061 FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-ACV-OO-
F016A 2.E-03 AIR OPERATED VALVE F016A FAILS TO 

CLOSE 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 
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P21-MPC-FS-
C001A 2.E-03 MOTOR DRIVEN PUMP C001A FAILS TO 

START 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P21-MPC-FS-
C002A 2.E-03 MOTOR-DRIVEN PUMP C002A FAILS TO 

START 
2.E-06 0.0 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

 
P21-0001-_1A-LL NO FLOW TO RCCWS TRAIN A COMPONENTS LOGIC LOOP BREAK 

Probability % of 
Top Event Probability Description 

3.E-02 13.9 P21-TRN-RE-HX1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 
HX  

3.E-02 13.9 P21-TRN-RE-HX2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 
HX  

3.E-02 13.9 P21-TRN-RE-HX3A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3A 
HX  

3.E-02 13.9 P21-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1A 

PUMP 

3.E-02 13.9 P21-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2A 

PUMP 

3.E-02 13.9 P21-TRN-RE-
PUMP3A 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3A 

PUMP 

6.E-03 2.8 P21-AHU-FS-RCCWA 6.E-03 AIR HANDLING UNIT RCCWS ROOM A 
FAILS TO START 

4.E-03 1.9 P21-MOV-CC-
F0010A1 4.E-03 MOTOR OPERATED VALVE F0010A1 

FAILS TO OPEN 

4.E-03 1.9 P21-MOV-CC-
F0010A2 4.E-03 MOTOR OPERATED VALVE F0010A2 

FAILS TO OPEN 

4.E-03 1.9 P21-MOV-CC-
F0010A3 4.E-03 MOTOR OPERATED VALVE F0010A3 

FAILS TO OPEN 
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Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 1.1E-04 2.5 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 
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  P21-FLG-SF-3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-RCCWTB 1.E-03 TEMPERATURE CONTROL 
FAILURES RCCW HX TRAIN B 1.1E-04 2.5 

P21-FLG-SF-3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
1B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 1B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
2B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 2B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
3B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 3B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
1B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 1B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
2B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 2B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
3B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 3B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

1.1E-04 2.5 XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 
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P21-FLG-SF-3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
1B RUNNING 

  

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 1B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
2B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 2B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
3B RUNNING 

1.1E-04 2.5 

P41-0001-_1 1.E-03 PSWS FAILS TO COOL THE LOADS

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-FLG-SF-3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 3B RUNNING 1.1E-04 2.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
LOADS BUS 1000B3 

7.5E-05 1.7 P21-NSC-TM-TRAINBHX 7.5E-05 RCCW HXS IN TEST OR 
MAINTENANCE TRAIN B 

7.5E-05 1.7 P21-NSC-TM-
TRAINBPUMP 7.5E-05 RCCW PUMPS IN TEST OR 

MAINTENANCE TRAIN B 

P21-TRN-RE-HX1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B HX  

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

3.E-05 0.7 P21-TRN-RE-HX2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B HX  
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  XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-TRN-RE-HX3B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 3B HX  

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-TRN-RE-PUMP3B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 3B PUMP 

3.E-05 0.7 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
1B RUNNING 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

P21-ACV-OO-F0016_1_2 1.93E-04 CCF of two components: P21-ACV-
OO-F016A & P21-ACV-OO-F016B 2.12E-05 0.5 

P21-FLG-SF-3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-CC-F0023B 2.E-03 AIR OPERATED VALVE F0023B 
FAILS TO OPEN 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-F0004 2.E-03 AIR OPERATED VALVE F0004 
FAILS TO CLOSE 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-F0007 2.E-03 AIR OPERATED VALVE F0007 
FAILS TO CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-F0020 2.E-03 AIR OPERATED VALVE F0020 
FAILS TO CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-F0027 2.E-03 AIR OPERATED VALVE F0027 
FAILS TO CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 2.04E-05 0.5 

P21-ACV-OO-F0061 2.E-03 AIR OPERATED VALVE F0061 
FAILS TO CLOSE 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0004 1.E-03 NO CONTROL SIGNAL TO CLOSE 
VALVE F0004 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0007 1.E-03 NO CONTROL SIGNAL TO CLOSE 
VALVE F0007 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0020 1.E-03 NO CONTROL SIGNAL TO CLOSE 
VALVE F0020 ON LOPP 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0023B 1.E-03 FAILURE OF CONTROL SIGNAL TO 
VALVE F0023B 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0027 1.E-03 NO CONTROL SIGNAL TO CLOSE 
VALVE F0027 ON LOPP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 1.02E-05 0.2 

C62-P21-F0061 1.E-03 
NO CONTROL SIGNAL TO CLOSE 
F0061 ON LOPP OR LOW SURGE 
TK LVL 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 2B RUNNING 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 1B RUNNING 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.73E-06 0.2 

P21-FLG-SF-3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 3B RUNNING 

P21-AHU-FS-RCCWB 6.E-03 AIR HANDLING UNIT RCCWS 
ROOM B FAILS TO START 

6.E-06 0.1 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-MOV-CC-F0010B1 4.E-03 MOTOR OPERATED VALVE 
F0010B1 FAILS TO OPEN 

4.E-06 0.1 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-MOV-CC-F0010B2 4.E-03 MOTOR OPERATED VALVE 
F0010B2 FAILS TO OPEN 

4.E-06 0.1 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-MOV-CC-F0010B3 4.E-03 MOTOR OPERATED VALVE 
F0010B3 FAILS TO OPEN 

4.E-06 0.1 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-1A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 1B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-1A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 2B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-1A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 1A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-2A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 1B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-2A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 2B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 
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Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-2A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 2A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-3A1BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 1B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-3A2BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 2B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP1B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 1B PUMP 



NEDO-33201 Rev 3 

4.10-63 

Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

C62-P21-C003B-SPUR 1.E-03 SPURIOUS TRIP OF RCCW MOTOR 
DRIVEN PUMP C003B ON LEVEL 

P21-FLG-SF-3A3BPUMP 1.1E-01 SPLIT FRACTION FOR PUMPS 3A 
AND 3B RUNNING 

3.3E-06 0.1 

P21-TRN-RE-PUMP2B 3.E-02 FAILURE TO RESTORE RCCW 
TRAIN 2B PUMP 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

2.4E-06 0.1 
P21-TNK-RP-0001B 2.4E-06 RCCW SURGE TANK 0001B LEAKS 

CATASTROPHICALLY 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-1A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-1A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-1A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 1A AND 
3B RUNNING 
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Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-2A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-2A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
2B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-2A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 2A AND 
3B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-3A1BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
1B RUNNING 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.24E-06 0.1 

P21-FLG-SF-3A2BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
2B RUNNING 

2.24E-06 0.1 XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 
IS LOPP (VALUE =1) 
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Probability % of 
Top Event Probability Description 

%T-IA 1.02E-02 COMPLETE LOSS OF AIR 
SYSTEMS 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

  

P21-FLG-SF-3A3BHX 1.1E-01 SPLIT FRACTION FOR HXs 3A AND 
3B RUNNING 

P21-ACV-CC-F0023B 2.E-03 AIR OPERATED VALVE F0023B 
FAILS TO OPEN 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F0004 2.E-03 AIR OPERATED VALVE F0004 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F0007 2.E-03 AIR OPERATED VALVE F0007 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F0020 2.E-03 AIR OPERATED VALVE F0020 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F0027 2.E-03 AIR OPERATED VALVE F0027 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F0061 2.E-03 AIR OPERATED VALVE F0061 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-ACV-OO-F016B 2.E-03 AIR OPERATED VALVE F016B 
FAILS TO CLOSE 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-MPC-FS-C001B 2.E-03 MOTOR-DRIVEN PUMP C001B 
FAILS TO START 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 

P21-MPC-FS-C002B 2.E-03 MOTOR-DRIVEN PUMP C002B 
FAILS TO START 

2.E-06 0.0 
XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT 

IS LOPP (VALUE =1) 
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P21-0001-_1B-LL NO FLOW TO RCCWS TRAIN B COMPONENTS LOGIC LOOP BREAK 

Probability % of 
Top Event Probability Description 

3.E-02 13.9 P21-TRN-RE-
HX1B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1B HX 

3.E-02 13.9 P21-TRN-RE-
HX2B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2B HX 

3.E-02 13.9 P21-TRN-RE-
HX3B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3B HX 

3.E-02 13.9 P21-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 1B 

PUMP 

3.E-02 13.9 P21-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 2B 

PUMP 

3.E-02 13.9 P21-TRN-RE-
PUMP3B 3.E-02 FAILURE TO RESTORE RCCW TRAIN 3B 

PUMP 

6.E-03 2.8 P21-AHU-FS-
RCCWB 6.E-03 AIR HANDLING UNIT RCCWS ROOM B FAILS 

TO START 

4.E-03 1.9 P21-MOV-CC-
F0010B1 4.E-03 MOTOR OPERATED VALVE F0010B1 FAILS 

TO OPEN 

4.E-03 1.9 P21-MOV-CC-
F0010B2 4.E-03 MOTOR OPERATED VALVE F0010B2 FAILS 

TO OPEN 

4.E-03 1.9 P21-MOV-CC-
F0010B3 4.E-03 MOTOR OPERATED VALVE F0010B3 FAILS 

TO OPEN 

Note: Cutsets were generated with all flags set to 0.11 
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TNK-0001A
R21 DGA HX

0063A1

0063A2

0063A3

P-0001A1

P-0001A2

P-0001A3

0001A1

0001A2

0001A3

0002A1

0002A2

0002A3

0004
0007

0009A3

0010A1

P41-F002A

TNK-0001B

0063B1

0063B2

0063B3

P-0001B1

P-0001B2

P-0001B3

0001B1

0001B2

0001B3

0002B1

0002B2

0002B3

HX-0001A3
0010A3

0016A

0009A1
HX-0001A1

0012A

0010B3
HX-0001B3

P41-F006A

0009B3

0009B1
HX-0001B1

0010B1

P41-F007A

0012B

0016B

0020

P41-F002B

F023A

0027

0046B

0046A

G21 FAPCS HX A

G21 FAPCS HX B

0047A

0047B

C12 CRD HX A

C12 CRD HX B 0034B

G31 RWCU HX B2

0036B

0034A

G31 RWCU HX A2

0036A

0056B

0061

P41-F004A

P41-F005A

P41-F009A

P41-F003A

0009A2
HX-0001A2

0010A2

0009B2
HX-0001B2

0010B2

P41-F006B

P41-F004B

P41-F009B

P41-F007B

P41-F005B

P41-F003B
R21 DGB HX

0056A

F023B

 
Figure 4.10-1. Simplified Diagram of Reactor Component Cooling Water System 
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NO RCCW FLOW TO TRAIN

A COMPONENTS

P21-0001-_1A-LL

INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN A (LOPP)

P21-0004-_5A-LL

1/3 PUMPS FAIL IN
TRAIN A (LOPP)

P21-0005-_7A-LL

STANDBY PUMP 1A FAILS

P21-0006-_1-LL

Sheet 2

STANDBY PUMP 2A FAILS

P21-0006-_3-LL

Sheet 11

STANDBY PUMP 3A FAILS

P21-0006-_5-LL

Sheet 18

FAILURES OF RCCW HX
TRAIN A DISCHARGE

VALVE F0023A

P21-F0023A-LL

AIR OPERATED VALVE
F0023A FAILS TO OPEN

P21-0031-_23A

Sheet 25

AIR OPERATED VALVE
F0023A FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023A

4 2.40E-05

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9-LL

Sheet 26

RCCW SURGE TANK 0001A
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001A

4 2.40E-06

3 OF 3 TRAIN A RCCW
HX FAIL AFTER LOPP

P21-0004-_2A-LL

Sheet 39

RCCW PUMPS IN TEST OR
MAINTENANCE TRAIN A

P21-NSC-TM-TRAINAPUMP

2 7.50E-05

RCCW HXS IN TEST OR
MAINTENANCE TRAIN A

P21-NSC-TM-TRAINAHX

2 7.50E-05

 
Figure 4.10-2. Reactor Component Cooling Water System Fault Tree 
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STANDBY PUMP 1A FAILS

P21-0006-_1-LL
Sheet 1

PUMP C001A IN
MAINTENANCE

P21-NSC-TM-C001A

2 1.50E-03

MOTOR DRIVEN PUMP
C001A FAILS TO START

P21-0012-_1

Sheet 3

FAILURE TO RESTORE
RCCW TRAIN 1A PUMP

P21-TRN-RE-PUMP1A

2 3.00E-02

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0010-_1-LL

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0011-_1
Sheet 166

MOTOR DRIVEN PUMP
C001A FAILS TO RUN --

including common
cause

P21-MP_-FR-G1

Sheet 6

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A-LL
Sheet 11
Sheet 18

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR-LL

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

RUN

P21-0017-_1A

Sheet 8

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN A
FAILS

NICWSA-SYS-FAILS

2 1.00E-03

FAILURE OF RCCW ROOM
A FCU TO START

P21-HVACRCCWAFTS-LL

Sheet 9

CHECK VALVE  0001A1
FAILS TO OPEN

P21-0013-_1

Sheet 10

  
Figure 4.10-2.  Sheet 2  Reactor Component Cooling Water System 
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MOTOR DRIVEN PUMP
C001A FAILS TO START

P21-0012-_1
Sheet 2

Sheet 189

MOTOR DRIVEN PUMP
C001A FAILS TO START

-- including common
cause

P21-MP_-FS-G1

Sheet 4

  
Figure 4.10-2.  Sheet 3  Reactor Component Cooling Water System 
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MOTOR DRIVEN PUMP
C001A FAILS TO START

-- including common
cause

P21-MP_-FS-G1
Sheet 3

P21-MP_-FS-G_66

Sheet 5

MOTOR DRIVEN PUMP
C001A FAILS TO START

P21-MPC-FS-C001A
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B

P21-MP_-FS_1_2

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A

P21-MP_-FS_1_3

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B

P21-MP_-FS_1_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003A

P21-MP_-FS_1_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003B

P21-MP_-FS_1_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002A
P21-MP_-FS_1_2_3

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002B
P21-MP_-FS_1_2_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003A
P21-MP_-FS_1_2_5

3 1.85E-06

  
Figure 4.10-2.  Sheet 4  Reactor Component Cooling Water System 
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P21-MP_-FS-G_66
Sheet 4

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003B
P21-MP_-FS_1_2_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_1_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_1_3_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_1_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_1_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_1_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_1_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 5  Reactor Component Cooling Water System 
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MOTOR DRIVEN PUMP
C001A FAILS TO RUN --

including common
cause

P21-MP_-FR-G1
Sheet 2

P21-MP_-FR-G_66

Sheet 7

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-MPC-FR-C001A
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B

P21-MP_-FR_1_2

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A

P21-MP_-FR_1_3

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B

P21-MP_-FR_1_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003A

P21-MP_-FR_1_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003B

P21-MP_-FR_1_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002A
P21-MP_-FR_1_2_3

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002B
P21-MP_-FR_1_2_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003A
P21-MP_-FR_1_2_5

3 5.73E-08

  
Figure 4.10-2.  Sheet 6  Reactor Component Cooling Water System 
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P21-MP_-FR-G_66
Sheet 6

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003B
P21-MP_-FR_1_2_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_1_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_1_3_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_1_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_1_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_1_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_1_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 7  Reactor Component Cooling Water System 
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4.10-75 

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

RUN

P21-0017-_1A
Sheet 2

Sheet 167

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

RUN -- including
common cause

P21-AHU-FR-G1

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

RUN

P21-AHU-FR-RCCWA
2.40E-04

CCF of two
components:

P21-AHU-FR-RCCWA &
P21-AHU-FR-RCCWB

P21-AHU-FR_1_2

2 1.26E-05

  
Figure 4.10-2.  Sheet 8  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-76 

FAILURE OF RCCW ROOM
A FCU TO START

P21-HVACRCCWAFTS-LL
Sheet 2

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

START -- including
common cause

P21-AHU-FS-G1

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

START

P21-AHU-FS-RCCWA

2 6.00E-03

CCF of two
components:

P21-AHU-FS-RCCWA &
P21-AHU-FS-RCCWB

P21-AHU-FS_1_2

2 6.67E-04

  
Figure 4.10-2.  Sheet 9  Reactor Component Cooling Water System 
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4.10-77 

CHECK VALVE  0001A1
FAILS TO OPEN

P21-0013-_1
Sheet 189

Sheet 2

CHECK VALVE  0001A1
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G1

Sheet 220

  
Figure 4.10-2.  Sheet 10  Reactor Component Cooling Water System 
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4.10-78 

STANDBY PUMP 2A FAILS

P21-0006-_3-LL
Sheet 1

PUMP C002A IN
MAINTENANCE

P21-NSC-TM-C002A

2 1.50E-03

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

P21-0012-_3

Sheet 12

FAILURE TO RESTORE
RCCW TRAIN 2A PUMP

P21-TRN-RE-PUMP2A

2 3.00E-02

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0010-_3-LL

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0011-_3
Sheet 169

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

-- including common
cause

P21-MP_-FR-G3

Sheet 15

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A-LL

Sheet 2

CHECK VALVE  0001A2
FAILS TO OPEN

P21-0013-_3

Sheet 17

  
Figure 4.10-2.  Sheet 11  Reactor Component Cooling Water System 
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4.10-79 

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

P21-0012-_3
Sheet 11

Sheet 168

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

-- including common
cause

P21-MP_-FS-G3

Sheet 13

  
Figure 4.10-2.  Sheet 12  Reactor Component Cooling Water System 
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4.10-80 

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

-- including common
cause

P21-MP_-FS-G3
Sheet 12

P21-MP_-FS-G_68

Sheet 14

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

P21-MPC-FS-C002A
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A

P21-MP_-FS_1_3

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A

P21-MP_-FS_2_3

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B

P21-MP_-FS_3_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003A

P21-MP_-FS_3_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003B

P21-MP_-FS_3_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002A
P21-MP_-FS_1_2_3

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_1_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_1_3_5

3 1.85E-06

  
Figure 4.10-2.  Sheet 13  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-81 

P21-MP_-FS-G_68
Sheet 13

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_1_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_2_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_2_3_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_2_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_3_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_3_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_3_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 14  Reactor Component Cooling Water System 
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4.10-82 

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

-- including common
cause

P21-MP_-FR-G3
Sheet 11

P21-MP_-FR-G_68

Sheet 16

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-MPC-FR-C002A
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A

P21-MP_-FR_1_3

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A

P21-MP_-FR_2_3

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B

P21-MP_-FR_3_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003A

P21-MP_-FR_3_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003B

P21-MP_-FR_3_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002A
P21-MP_-FR_1_2_3

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_1_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_1_3_5

3 5.73E-08

  
Figure 4.10-2.  Sheet 15  Reactor Component Cooling Water System 
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4.10-83 

P21-MP_-FR-G_68
Sheet 15

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_1_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_2_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_2_3_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_2_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_3_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_3_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_3_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 16  Reactor Component Cooling Water System 
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4.10-84 

CHECK VALVE  0001A2
FAILS TO OPEN

P21-0013-_3
Sheet 168
Sheet 11

CHECK VALVE  0001A2
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G2

Sheet 171

  
Figure 4.10-2.  Sheet 17  Reactor Component Cooling Water System 
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4.10-85 

STANDBY PUMP 3A FAILS

P21-0006-_5-LL
Sheet 1

PUMP C003A IN
MAINTENANCE

P21-NSC-TM-C003A

2 1.50E-03

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

P21-0012-_5

Sheet 19

FAILURE TO RESTORE
RCCW TRAIN 3A PUMP

P21-TRN-RE-PUMP3A

2 3.00E-02

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0010-_5-LL

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0011-_5
Sheet 180

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

-- including common
cause

P21-MP_-FR-G5

Sheet 22

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A-LL

Sheet 2

CHECK VALVE  0001A3
FAILS TO OPEN

P21-0013-_5

Sheet 24

  
Figure 4.10-2.  Sheet 18  Reactor Component Cooling Water System 
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4.10-86 

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

P21-0012-_5
Sheet 18

Sheet 179

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

-- including common
cause

P21-MP_-FS-G5

Sheet 20

  
Figure 4.10-2.  Sheet 19  Reactor Component Cooling Water System 
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4.10-87 

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

-- including common
cause

P21-MP_-FS-G5
Sheet 19

P21-MP_-FS-G_70

Sheet 21

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

P21-MPC-FS-C003A
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003A

P21-MP_-FS_1_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003A

P21-MP_-FS_2_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003A

P21-MP_-FS_3_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003A

P21-MP_-FS_4_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C003A &
P21-MPC-FS-C003B

P21-MP_-FS_5_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003A
P21-MP_-FS_1_2_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_1_3_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_1_4_5

3 1.85E-06

  
Figure 4.10-2.  Sheet 20  Reactor Component Cooling Water System 
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4.10-88 

P21-MP_-FS-G_70
Sheet 20

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_1_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_2_3_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_2_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_2_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_3_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_3_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_4_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 21  Reactor Component Cooling Water System 
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4.10-89 

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

-- including common
cause

P21-MP_-FR-G5
Sheet 18

P21-MP_-FR-G_70

Sheet 23

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-MPC-FR-C003A
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003A

P21-MP_-FR_1_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003A

P21-MP_-FR_2_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003A

P21-MP_-FR_3_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003A

P21-MP_-FR_4_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C003A &
P21-MPC-FR-C003B

P21-MP_-FR_5_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003A
P21-MP_-FR_1_2_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_1_3_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_1_4_5

3 5.73E-08

  
Figure 4.10-2.  Sheet 22  Reactor Component Cooling Water System 
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4.10-90 

P21-MP_-FR-G_70
Sheet 22

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_1_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_2_3_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_2_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_2_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_3_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_3_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_4_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 23  Reactor Component Cooling Water System 
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4.10-91 

CHECK VALVE  0001A3
FAILS TO OPEN

P21-0013-_5
Sheet 179
Sheet 18

CHECK VALVE  0001A3
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G3

Sheet 181

  
Figure 4.10-2.  Sheet 24  Reactor Component Cooling Water System 
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4.10-92 

AIR OPERATED VALVE
F0023A FAILS TO OPEN

P21-0031-_23A
Sheet 219

Sheet 1

AIR OPERATED VALVE
F0023A FAILS TO OPEN

-- including common
cause

P21-ACV-CC-F0023-G1

AIR OPERATED VALVE
F0023A FAILS TO OPEN

P21-ACV-CC-F0023A
2.00E-03

CCF of two
components:

P21-ACV-CC-F0023A &
P21-ACV-CC-F0023B

P21-ACV-CC-F0023_1_2

2 1.93E-04

  
Figure 4.10-2.  Sheet 25  Reactor Component Cooling Water System 
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4.10-93 

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9-LL
Sheet 1

Sheet 39
Sheet 70

... see x-ref

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0004)

P21-0006-_9-LL

AIR OPERATED VALVE 
F0004 FAILS TO CLOSE

P21-0030-_4
Sheet 84

AIR OPERATED VALVE 
F0004 FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G1

Sheet 27

AIR OPERATED VALVE 
F0004 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0004

2 7.20E-07

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0007)

P21-0006-_10-LL

AIR OPERATED VALVE
F0007  FAILS TO CLOSE

P21-0030-_7
Sheet 84

AIR OPERATED VALVE
F0007  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G2

Sheet 29

AIR OPERATED VALVE 
F0007 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0007

2 7.20E-07

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0020)

P21-0006-_11-LL

Sheet 31

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0027)

P21-0006-_12-LL

AIR OPERATED VALVE
F0027  FAILS TO CLOSE

P21-0030-_27
Sheet 96

AIR OPERATED VALVE
F0027  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G4

Sheet 34

AIR OPERATED VALVE
F0027  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F0027

2 7.20E-07

RCCW PUMP SUCTION
CROSSTIE FAILURES

LOPP (F0061)

P21-0006-_13-LL

Sheet 36

  
Figure 4.10-2.  Sheet 26  Reactor Component Cooling Water System 
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4.10-94 

AIR OPERATED VALVE 
F0004 FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G1
Sheet 26

P21-ACV-OO-X_66

Sheet 28

AIR OPERATED VALVE 
F0004 FAILS TO CLOSE

P21-ACV-OO-F0004
2.00E-03

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007

P21-ACV-OO-XTIE_1_2

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_1_3

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_5

2 2.96E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_1_2_3

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_2_4

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_2_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_3_4

3 6.03E-06

  
Figure 4.10-2.  Sheet 27  Reactor Component Cooling Water System 
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4.10-95 

P21-ACV-OO-X_66
Sheet 27

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_3_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_4_5

3 6.03E-06

CCF of all components
in group

'P21-ACV-OO-XTIE'

P21-ACV-OO-XTIE_ALL

5 1.21E-04

  
Figure 4.10-2.  Sheet 28  Reactor Component Cooling Water System 
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4.10-96 

AIR OPERATED VALVE
F0007  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G2
Sheet 26

P21-ACV-OO-X_67

Sheet 30

AIR OPERATED VALVE
F0007  FAILS TO CLOSE

P21-ACV-OO-F0007
2.00E-03

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007

P21-ACV-OO-XTIE_1_2

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_2_3

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_2_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_5

2 2.96E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_1_2_3

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_2_4

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_2_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_2_3_4

3 6.03E-06

  
Figure 4.10-2.  Sheet 29  Reactor Component Cooling Water System 
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4.10-97 

P21-ACV-OO-X_67
Sheet 29

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_3_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_4_5

3 6.03E-06

CCF of all components
in group

'P21-ACV-OO-XTIE'

P21-ACV-OO-XTIE_ALL

5 1.21E-04

  
Figure 4.10-2.  Sheet 30  Reactor Component Cooling Water System 
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4.10-98 

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0020)

P21-0006-_11-LL
Sheet 26

AIR OPERATED VALVE
F0020  FAILS TO CLOSE

P21-0030-_20
Sheet 95

AIR OPERATED VALVE
F0020  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G3

Sheet 32

AIR OPERATED VALVE
F0020 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0020

2 7.20E-07

  
Figure 4.10-2.  Sheet 31  Reactor Component Cooling Water System 
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4.10-99 

AIR OPERATED VALVE
F0020  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G3
Sheet 31

P21-ACV-OO-X_68

Sheet 33

AIR OPERATED VALVE
F0020  FAILS TO CLOSE

P21-ACV-OO-F0020
2.00E-03

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_1_3

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_2_3

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_3_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_3_5

2 2.96E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0020

P21-ACV-OO-XTIE_1_2_3

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_3_4

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_3_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_2_3_4

3 6.03E-06

  
Figure 4.10-2.  Sheet 32  Reactor Component Cooling Water System 
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4.10-100 

P21-ACV-OO-X_68
Sheet 32

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_3_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_3_4_5

3 6.03E-06

CCF of all components
in group

'P21-ACV-OO-XTIE'

P21-ACV-OO-XTIE_ALL

5 1.21E-04

  
Figure 4.10-2.  Sheet 33  Reactor Component Cooling Water System 
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4.10-101 

AIR OPERATED VALVE
F0027  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G4
Sheet 26

P21-ACV-OO-X_69

Sheet 35

AIR OPERATED VALVE
F0027  FAILS TO CLOSE

P21-ACV-OO-F0027
2.00E-03

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_2_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_3_4

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_4_5

2 2.96E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_2_4

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_1_3_4

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_4_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0027

P21-ACV-OO-XTIE_2_3_4

3 6.03E-06

  
Figure 4.10-2.  Sheet 34  Reactor Component Cooling Water System 
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4.10-102 

P21-ACV-OO-X_69
Sheet 34

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_4_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_3_4_5

3 6.03E-06

CCF of all components
in group

'P21-ACV-OO-XTIE'

P21-ACV-OO-XTIE_ALL

5 1.21E-04

  
Figure 4.10-2.  Sheet 35  Reactor Component Cooling Water System 
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4.10-103 

RCCW PUMP SUCTION
CROSSTIE FAILURES

LOPP (F0061)

P21-0006-_13-LL
Sheet 26

AIR OPERATED VALVE
F0061  FAILS TO CLOSE

P21-0030-_61
Sheet 97

AIR OPERATED VALVE
F0061  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G5

Sheet 37

AIR OPERATED VALVE
F0061  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F0061

2 7.20E-07

  
Figure 4.10-2.  Sheet 36  Reactor Component Cooling Water System 
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4.10-104 

AIR OPERATED VALVE
F0061  FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-XTIE-G5
Sheet 36

P21-ACV-OO-X_70

Sheet 38

AIR OPERATED VALVE
F0061  FAILS TO CLOSE

P21-ACV-OO-F0061
2.00E-03

CCF of two
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_5

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_5

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_3_5

2 2.96E-06

CCF of two
components:

P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_4_5

2 2.96E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0007 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_2_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_3_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0004 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_1_4_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0020 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_3_5

3 6.03E-06

  
Figure 4.10-2.  Sheet 37  Reactor Component Cooling Water System 
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4.10-105 

P21-ACV-OO-X_70
Sheet 37

CCF of three
components:

P21-ACV-OO-F0007 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_2_4_5

3 6.03E-06

CCF of three
components:

P21-ACV-OO-F0020 &
P21-ACV-OO-F0027 &
P21-ACV-OO-F0061

P21-ACV-OO-XTIE_3_4_5

3 6.03E-06

CCF of all components
in group

'P21-ACV-OO-XTIE'

P21-ACV-OO-XTIE_ALL

5 1.21E-04

  
Figure 4.10-2.  Sheet 38  Reactor Component Cooling Water System 
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4.10-106 

3 OF 3 TRAIN A RCCW
HX FAIL AFTER LOPP

P21-0004-_2A-LL
Sheet 1

LOSS OF ONE OF 3
TRAIN A RCCW HXS

AFTER LOPP

P21-0009-_1A-LL

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1-LL

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-F0010A1-LL

Sheet 40

MOTOR OPERATED VALVE 
F0010A1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A1

3 3.36E-06

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

P21-HX_-LK-B001A

4 2.40E-05

HEAT EXCHANGER B001A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B001A

2 1.50E-03

LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN STANDBY)

P21-0206-_1-LL

Sheet 41

FLOW CONTROL FAILS

P21-0020-_1-LL

Sheet 42

FAILURE TO RESTORE
RCCW TRAIN 1A HX �

P21-TRN-RE-HX1A

2 3.00E-02

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3-LL

Sheet 43

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5-LL

Sheet 45

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9-LL

Sheet 26

  
Figure 4.10-2.  Sheet 39  Reactor Component Cooling Water System 
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4.10-107 

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-F0010A1-LL
Sheet 39

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-0033-_10A1

Sheet 128

  
Figure 4.10-2.  Sheet 40  Reactor Component Cooling Water System 
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4.10-108 

LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN STANDBY)

P21-0206-_1-LL
Sheet 39

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F009A FAIL TO

REMAIN OPEN

P41-ACV-OC-F009A

3 2.40E-05

MOTOR OPERATED VALVE
F003A  FAILS TO
REMAIN OPEN

P41-MOV-OC-F003A

3 3.36E-06

AIR OPERATED VALVE 
F009A FAILS TO OPEN

P21-0034-_9A

Sheet 131

  
Figure 4.10-2.  Sheet 41  Reactor Component Cooling Water System 
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4.10-109 

FLOW CONTROL FAILS

P21-0020-_1-LL
Sheet 39
Sheet 43
Sheet 45

AIR OPERATED VALVE 
F016A FAILS TO CLOSE

P21-0032-_16A

Sheet 109

AIR OPERATED VALVE
F016A  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F016A

2 7.20E-07

AIR OPERATED VALVE 
F012A FAILS TO REMAIN

OPEN

P21-ACV-OC-F012A

2 2.40E-05

  
Figure 4.10-2.  Sheet 42  Reactor Component Cooling Water System 
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4.10-110 

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3-LL
Sheet 39

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-F0010A2-LL

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-0033-_10A2

Sheet 134

MOTOR OPERATED VALVE 
F0010A2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A2

3 3.36E-06

HEAT EXCHANGER B002A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B002A

2 1.50E-03

HEAT EXCHANGER
FAILURE (LEAK OR

RUPTURE)

P21-HX_-LK-B002A

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN STANDBY)

P21-0206-_3-LL

Sheet 44

FLOW CONTROL FAILS

P21-0020-_1-LL

Sheet 42

FAILURE TO RESTORE
RCCW TRAIN 2A HX �

P21-TRN-RE-HX2A

2 3.00E-02

  
Figure 4.10-2.  Sheet 43  Reactor Component Cooling Water System 
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4.10-111 

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN STANDBY)

P21-0206-_3-LL
Sheet 43

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F004A FAIL TO

REMAIN OPEN

P41-ACV-OC-F004A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005A FAIL TO

REMAIN OPEN

P41-MOV-OC-F005A

3 3.36E-06

AIR OPERATED VALVE
F004A  FAILS TO OPEN

P21-0034-_4A

Sheet 137

  
Figure 4.10-2.  Sheet 44  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-112 

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5-LL
Sheet 39

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-F0010A3-LL

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-0033-_10A3

Sheet 116

HEAT EXCHANGER (LEAK
OR RUPTURE)

P21-HX_-LK-B003A

4 2.40E-05

HEAT EXCHANGER B003A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B003A

2 1.50E-03

MOTOR OPERATED VALVE
F0010A3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A3

3 3.36E-06

FLOW CONTROL FAILS

P21-0020-_1-LL

Sheet 42

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN STANDBY)

P21-0206-_5-LL

Sheet 46

FAILURE TO RESTORE
RCCW TRAIN 3A HX �

P21-TRN-RE-HX3A

2 3.00E-02

  
Figure 4.10-2.  Sheet 45  Reactor Component Cooling Water System 
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4.10-113 

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN STANDBY)

P21-0206-_5-LL
Sheet 45

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F006A FAILS TO

REMAIN OPEN

P41-ACV-OC-F006A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007A FAILS TO

REMAIN OPEN

P41-MOV-OC-F007A

3 3.36E-06

AIR OPERATED VALVE
F006A  FAILS TO OPEN

P21-0034-_6A

Sheet 119

  
Figure 4.10-2.  Sheet 46  Reactor Component Cooling Water System 
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4.10-114 

NO RCCW FLOW TO TRAIN
B COMPONENTS

P21-0001-_1B-LL

INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN B (LOPP)

P21-0004-_5B-LL

1/3 PUMPS FAIL IN
TRAIN B (LOPP)

P21-0005-_7B-LL

STANDBY PUMP 1B FAILS

P21-0006-_2-LL

Sheet 48

STANDBY PUMP 2B FAILS

P21-0006-_4-LL

Sheet 53

STANDBY PUMP 3B FAILS

P21-0006-_6-LL

Sheet 60

FAILURES OF RCCW HX
TRAIN B DISCHARGE

VALVE F0023B

P21-F0023B-LL

AIR OPERATED VALVE
F0023B FAILS TO OPEN

P21-0031-_23B

Sheet 69

AIR OPERATED VALVE
F0023B FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023B

4 2.40E-05

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9-LL

Sheet 26

RCCW SURGE TANK 0001B
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001B

4 2.40E-06

3 OF 3 TRAIN B RCCW
HX FAIL AFTER LOPP

P21-0004-_2B-LL

Sheet 70

RCCW PUMPS IN TEST OR
MAINTENANCE TRAIN B

P21-NSC-TM-TRAINBPUMP

2 7.50E-05

RCCW HXS IN TEST OR
MAINTENANCE TRAIN B

P21-NSC-TM-TRAINBHX

2 7.50E-05

  
Figure 4.10-2.  Sheet 47  Reactor Component Cooling Water System 
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4.10-115 

STANDBY PUMP 1B FAILS

P21-0006-_2-LL
Sheet 47

PUMP C001B IN
MAINTENANCE

P21-NSC-TM-C001B

2 1.50E-03

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P21-0012-_2

Sheet 49

FAILURE TO RESTORE
RCCW TRAIN 1B PUMP

P21-TRN-RE-PUMP1B

2 3.00E-02

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0010-_2-LL

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0011-_2

Sheet 194

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B-LL
Sheet 60
Sheet 53

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR-LL

AIR HANDLING UNIT
RCCWS ROOM TRAIN B

FAILS TO RUN

P21-0017-_1B

Sheet 50

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN B
FAILS

NICWSB-SYS-FAILS

2 1.00E-03

FAILURE OF RCCW ROOM
B FCU TO START

P21-HVACRCCWBFTS-_1

Sheet 51

CHECK VALVE  0001B1
FAILS TO OPEN

P21-0013-_2

Sheet 52

  
Figure 4.10-2.  Sheet 48  Reactor Component Cooling Water System 
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4.10-116 

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P21-0012-_2
Sheet 90
Sheet 48

MOTOR-DRIVEN PUMP
C001B FAILS TO START

-- including common
cause

P21-MP_-FS-G2

Sheet 192

  
Figure 4.10-2.  Sheet 49  Reactor Component Cooling Water System 
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4.10-117 

AIR HANDLING UNIT
RCCWS ROOM TRAIN B

FAILS TO RUN

P21-0017-_1B
Sheet 197
Sheet 48

AIR HANDLING UNIT
RCCWS ROOM TRAIN B

FAILS TO RUN --
including common

cause
P21-AHU-FR-G2

AIR HANDLING UNIT
RCCWS ROOM TRAIN B

FAILS TO RUN

P21-AHU-FR-RCCWB
2.40E-04

CCF of two
components:

P21-AHU-FR-RCCWA &
P21-AHU-FR-RCCWB

P21-AHU-FR_1_2

2 1.26E-05

  
Figure 4.10-2.  Sheet 50  Reactor Component Cooling Water System 
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4.10-118 

FAILURE OF RCCW ROOM
B FCU TO START

P21-HVACRCCWBFTS-_1
Sheet 175
Sheet 48

AIR HANDLING UNIT
RCCWS ROOM B FAILS TO

START -- including
common cause

P21-AHU-FS-G2

AIR HANDLING UNIT
RCCWS ROOM B FAILS TO

START

P21-AHU-FS-RCCWB
6.00E-03

CCF of two
components:

P21-AHU-FS-RCCWA &
P21-AHU-FS-RCCWB

P21-AHU-FS_1_2

2 6.67E-04

  
Figure 4.10-2.  Sheet 51  Reactor Component Cooling Water System 
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4.10-119 

CHECK VALVE  0001B1
FAILS TO OPEN

P21-0013-_2
Sheet 90
Sheet 48

CHECK VALVE  0001B1
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G4

Sheet 198

  
Figure 4.10-2.  Sheet 52  Reactor Component Cooling Water System 
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4.10-120 

STANDBY PUMP 2B FAILS

P21-0006-_4-LL
Sheet 47

PUMP C002B IN
MAINTENANCE

P21-NSC-TM-C002B

2 1.50E-03

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P21-0012-_4

Sheet 54

FAILURE TO RESTORE
RCCW TRAIN 2B PUMP

P21-TRN-RE-PUMP2B

2 3.00E-02

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0010-_4-LL

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0011-_4
Sheet 174

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN --

including common
cause

P21-MP_-FR-G4

Sheet 57

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B-LL

Sheet 48

CHECK VALVE  0001B2
FAILS TO OPEN

P21-0013-_4

Sheet 59

  
Figure 4.10-2.  Sheet 53  Reactor Component Cooling Water System 
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4.10-121 

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P21-0012-_4
Sheet 53
Sheet 87

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

-- including common
cause

P21-MP_-FS-G4

Sheet 55

  
Figure 4.10-2.  Sheet 54  Reactor Component Cooling Water System 
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4.10-122 

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

-- including common
cause

P21-MP_-FS-G4
Sheet 54

P21-MP_-FS-G_69

Sheet 56

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P21-MPC-FS-C002B
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B

P21-MP_-FS_1_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B

P21-MP_-FS_2_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B

P21-MP_-FS_3_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003A

P21-MP_-FS_4_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003B

P21-MP_-FS_4_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002B
P21-MP_-FS_1_2_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_1_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_1_4_5

3 1.85E-06

  
Figure 4.10-2.  Sheet 55  Reactor Component Cooling Water System 
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4.10-123 

P21-MP_-FS-G_69
Sheet 55

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_1_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_2_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_2_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_2_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_3_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_3_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_4_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 56  Reactor Component Cooling Water System 
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4.10-124 

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN --

including common
cause

P21-MP_-FR-G4
Sheet 53

P21-MP_-FR-G_69

Sheet 58

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-MPC-FR-C002B
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B

P21-MP_-FR_1_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B

P21-MP_-FR_2_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B

P21-MP_-FR_3_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003A

P21-MP_-FR_4_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003B

P21-MP_-FR_4_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002B
P21-MP_-FR_1_2_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_1_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_1_4_5

3 5.73E-08

  
Figure 4.10-2.  Sheet 57  Reactor Component Cooling Water System 
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4.10-125 

P21-MP_-FR-G_69
Sheet 57

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_1_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_2_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_2_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_2_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_3_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_3_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_4_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 58  Reactor Component Cooling Water System 
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4.10-126 

CHECK VALVE  0001B2
FAILS TO OPEN

P21-0013-_4
Sheet 87
Sheet 53

CHECK VALVE  0001B2
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G5

Sheet 176

  
Figure 4.10-2.  Sheet 59  Reactor Component Cooling Water System 
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4.10-127 

STANDBY PUMP 3B FAILS

P21-0006-_6-LL
Sheet 47

PUMP C003B IN
MAINTENANCE

P21-NSC-TM-C003B

2 1.50E-03

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

P21-0012-_6

Sheet 61

FAILURE TO RESTORE
RCCW TRAIN 3B PUMP

P21-TRN-RE-PUMP3B

2 3.00E-02

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0010-_6-LL

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0011-_6
Sheet 184

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN --

including common
cause

P21-MP_-FR-G6

Sheet 64

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B-LL

Sheet 48

CHECK VALVE  0001B3
FAILS TO OPEN

P21-0013-_6

Sheet 66

  
Figure 4.10-2.  Sheet 60  Reactor Component Cooling Water System 
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4.10-128 

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

P21-0012-_6
Sheet 60
Sheet 88

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

-- including common
cause

P21-MP_-FS-G6

Sheet 62

  
Figure 4.10-2.  Sheet 61  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-129 

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

-- including common
cause

P21-MP_-FS-G6
Sheet 61

P21-MP_-FS-G_71

Sheet 63

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

P21-MPC-FS-C003B
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003B

P21-MP_-FS_1_6

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003B

P21-MP_-FS_2_6

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003B

P21-MP_-FS_3_6

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003B

P21-MP_-FS_4_6

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C003A &
P21-MPC-FS-C003B

P21-MP_-FS_5_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003B
P21-MP_-FS_1_2_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_1_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_1_4_6

3 1.85E-06

  
Figure 4.10-2.  Sheet 62  Reactor Component Cooling Water System 
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4.10-130 

P21-MP_-FS-G_71
Sheet 62

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_1_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_2_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_2_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_2_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_3_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002A &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_3_5_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C002B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_4_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 63  Reactor Component Cooling Water System 
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4.10-131 

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN --

including common
cause

P21-MP_-FR-G6
Sheet 60

P21-MP_-FR-G_71

Sheet 65

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-MPC-FR-C003B
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003B

P21-MP_-FR_1_6

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003B

P21-MP_-FR_2_6

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003B

P21-MP_-FR_3_6

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003B

P21-MP_-FR_4_6

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C003A &
P21-MPC-FR-C003B

P21-MP_-FR_5_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003B
P21-MP_-FR_1_2_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_1_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_1_4_6

3 5.73E-08

  
Figure 4.10-2.  Sheet 64  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-132 

P21-MP_-FR-G_71
Sheet 64

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_1_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_2_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_2_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_2_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_3_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002A &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_3_5_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C002B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_4_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 65  Reactor Component Cooling Water System 
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4.10-133 

CHECK VALVE  0001B3
FAILS TO OPEN

P21-0013-_6
Sheet 60
Sheet 88

CHECK VALVE  0001B3
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G6

Sheet 67

  
Figure 4.10-2.  Sheet 66  Reactor Component Cooling Water System 
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4.10-134 

CHECK VALVE  0001B3
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G6
Sheet 66

P21-UV_-CC-G_71

Sheet 68

CHECK VALVE  0001B3
FAILS TO OPEN

P21-UV_-CC-0001B3
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B3

P21-UV_-CC_1_6

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B3

P21-UV_-CC_2_6

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B3

P21-UV_-CC_3_6

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B3

P21-UV_-CC_4_6

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B2 &
P21-UV_-CC-0001B3

P21-UV_-CC_5_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_6

3 1.69E-07

  
Figure 4.10-2.  Sheet 67  Reactor Component Cooling Water System 
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4.10-135 

P21-UV_-CC-G_71
Sheet 67

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_1_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_2_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_3_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_4_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 68  Reactor Component Cooling Water System 
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4.10-136 

AIR OPERATED VALVE
F0023B FAILS TO OPEN

P21-0031-_23B
Sheet 85
Sheet 47

AIR OPERATED VALVE
F0023B FAILS TO OPEN

-- including common
cause

P21-ACV-CC-F0023-G2

AIR OPERATED VALVE
F0023B FAILS TO OPEN

P21-ACV-CC-F0023B
2.00E-03

CCF of two
components:

P21-ACV-CC-F0023A &
P21-ACV-CC-F0023B

P21-ACV-CC-F0023_1_2

2 1.93E-04

  
Figure 4.10-2.  Sheet 69  Reactor Component Cooling Water System 
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3 OF 3 TRAIN B RCCW
HX FAIL AFTER LOPP

P21-0004-_2B-LL
Sheet 47

LOSS OF ONE OF 3
TRAIN B RCCW HXS

AFTER LOPP

P21-0009-_1B-LL

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2-LL

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-F0010B1-LL

Sheet 71

MOTOR OPERATED VALVE 
F0010B1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B1

3 3.36E-06

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

P21-HX_-LK-B001B

4 2.40E-05

HEAT EXCHANGER B001B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B001B

2 1.50E-03

LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN STANDBY)

P21-0206-_2-LL

Sheet 72

FLOW CONTROL FAILS

P21-0020-_2-LL

Sheet 73

FAILURE TO RESTORE
RCCW TRAIN 1B HX �

P21-TRN-RE-HX1B

2 3.00E-02

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4-LL

Sheet 74

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6-LL

Sheet 78

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9-LL

Sheet 26

  
Figure 4.10-2.  Sheet 70  Reactor Component Cooling Water System 
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MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-F0010B1-LL
Sheet 70

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-0033-_10B1

Sheet 146

  
Figure 4.10-2.  Sheet 71  Reactor Component Cooling Water System 
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LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN STANDBY)

P21-0206-_2-LL
Sheet 70

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F009B FAILS TO

REMAIN OPEN

P41-ACV-OC-F009B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F003B FAIL TO

REMAIN OPEN

P41-MOV-OC-F003B

3 3.36E-06

AIR OPERATED VALVE
F009B  FAILS TO OPEN

P21-0034-_9B

Sheet 149

  
Figure 4.10-2.  Sheet 72  Reactor Component Cooling Water System 
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FLOW CONTROL FAILS

P21-0020-_2-LL
Sheet 70
Sheet 74
Sheet 78

AIR OPERATED VALVE 
F016B FAILS TO CLOSE

P21-0032-_16B

Sheet 124

AIR OPERATED VALVE
F016B FAILS TO REMAIN

CLOSED

P21-ACV-CO-F016B

2 7.20E-07

AIR OPERATED VALVE
F012B FAILS TO REMAIN

OPEN

P21-ACV-OC-F012B

2 2.40E-05

  
Figure 4.10-2.  Sheet 73  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4-LL
Sheet 70

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-F0010B2-LL

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-0033-_10B2
Sheet 152

MOTOR OPERATED VALVE
F0010B2  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G5

Sheet 75

MOTOR OPERATED VALVE 
F0010B2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B2

3 3.36E-06

HEAT EXCHANGER B002B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B002B

2 1.50E-03

FLOW CONTROL FAILS

P21-0020-_2-LL

Sheet 73

HEAT EXCHANGER B002B
FAILS WHILE OPERATING

P21-HX_-LK-B002B

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN STANDBY)

P21-0206-_4-LL

Sheet 77

FAILURE TO RESTORE
RCCW TRAIN 2B HX �

P21-TRN-RE-HX2B

2 3.00E-02

  
Figure 4.10-2.  Sheet 74  Reactor Component Cooling Water System 
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MOTOR OPERATED VALVE
F0010B2  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G5
Sheet 74

P21-MOV-CC-G_70

Sheet 76

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-MOV-CC-F0010B2
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B2

P21-MOV-CC_1_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B2

P21-MOV-CC_2_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B2

P21-MOV-CC_3_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B2

P21-MOV-CC_4_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B2 &
P21-MOV-CC-F0010B3

P21-MOV-CC_5_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_5

3 4.17E-06

  
Figure 4.10-2.  Sheet 75  Reactor Component Cooling Water System 
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P21-MOV-CC-G_70
Sheet 75

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_1_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_2_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_3_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_4_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 76  Reactor Component Cooling Water System 
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LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN STANDBY)

P21-0206-_4-LL
Sheet 74

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F004B FAIL TO

REMAIN OPEN

P41-ACV-OC-F004B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005B FAIL TO

REMAIN OPEN

P41-MOV-OC-F005B

3 3.36E-06

AIR OPERATED VALVE
F004B  FAILS TO OPEN

P21-0034-_4B

Sheet 153

  
Figure 4.10-2.  Sheet 77  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6-LL
Sheet 70

MOTOR OPERATED VALVE
F0010B3 FAILS TO OPEN

P21-F0010B3-LL

MOTOR OPERATED VALVE
F0010B3  FAILS TO

OPEN

P21-0033-_10B3

Sheet 156

HEAT EXCHANGER B003B
FAILS WHILE OPERATING

P21-HX_-LK-B003B

4 2.40E-05

HEAT EXCHANGER B003B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B003B

2 1.50E-03

MOTOR OPERATED VALVE
F0010B3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B3

3 3.36E-06

FLOW CONTROL FAILS

P21-0020-_2-LL

Sheet 73

LOSS OF HEAT SINK FOR
RCCW HX 0003B (HX
0003B IN STANDBY)

P21-0206-_6-LL

Sheet 79

FAILURE TO RESTORE
RCCW TRAIN 3B HX �

P21-TRN-RE-HX3B

2 3.00E-02

  
Figure 4.10-2.  Sheet 78  Reactor Component Cooling Water System 
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LOSS OF HEAT SINK FOR
RCCW HX 0003B (HX
0003B IN STANDBY)

P21-0206-_6-LL
Sheet 78

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1-LL

6 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F006B FAILS TO

REMAIN OPEN

P41-ACV-OC-F006B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007B FAILS TO

REMAIN OPEN

P41-MOV-OC-F007B

3 3.36E-06

AIR OPERATED VALVE
F006B  FAILS TO OPEN

P21-0034-_6B

Sheet 159

  
Figure 4.10-2.  Sheet 79  Reactor Component Cooling Water System 
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NO RCCW FLOW TO TRAIN
B COMPONENTS

P21-0001-_1B

INSUFFICIENT RCCWS
FLOW DUE TO PUMP

FAILURES SUPPLY TO
TRAIN B COMPONENTS

P21-0003-_4B

2 OF 6 RCCW PUMPS
FAIL AND NO LOPP

TRAIN B

P21-0158-_1B

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B

P21-0162-_1B

Sheet 81

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

3 OF 3 TRAIN B RCCW
PUMPS FAIL AFTER LOPP

P21-0159-_1B

INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN B (LOPP)

P21-0004-_5B

Sheet 94

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

INSUFFICIENT HEAT
TRANSFER FOR TRAIN B

COMPONENTS

P21-0003-_5B

Sheet 98

RCCW PUMPS IN TEST OR
MAINTENANCE TRAIN B

P21-NSC-TM-TRAINBPUMP

2 7.50E-05

RCCW HXS IN TEST OR
MAINTENANCE TRAIN B

P21-NSC-TM-TRAINBHX

2 7.50E-05

  
Figure 4.10-2.  Sheet 80  Reactor Component Cooling Water System 
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NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B

P21-0162-_1B
Sheet 80

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B

P21-0161-_1B

2 OF 6 PUMPS FAIL

P21-0157-_2

Sheet 163

AIR OPERATED VALVES
F0023A AND F0023B
FAIL TO OPEN OR

REMAIN OPEN TRAIN B

P21-F0023-_1B

FAILURES OF RCCW HX
TRAIN A DISCHARGE
VALVE F0023A & XTIE

F0027

P21-F0023-_2B

Sheet 82

AIR OPERATED VALVE
F0023B FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023B

4 2.40E-05

RCCW SURGE TANKS
CATASTROPHIC LEAK

FAILS TRAIN B

P21-0160-_1B
Sheet 85

RCCW SURGE TANK 0001B
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001B

4 2.40E-06

RCCW SURGE TANK A
LEAKS

CATASTROPHICALLY AND
IS NOT ISOLATED FROM

B
P21-0161-_3

Sheet 83

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B WITH
TRAIN ISOLATION

P21-0162-_2B

Sheet 85

  
Figure 4.10-2.  Sheet 81  Reactor Component Cooling Water System 
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FAILURES OF RCCW HX
TRAIN A DISCHARGE
VALVE F0023A & XTIE

F0027

P21-F0023-_2B
Sheet 81

AIR OPERATED VALVE
F0023A FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023A

4 2.40E-05

AIR OPERATED RCCW
XTIE VALVE F0027

FAILS TO REMAIN OPEN

P21-ACV-OC-F0027

2 2.40E-05

  
Figure 4.10-2.  Sheet 82  Reactor Component Cooling Water System 
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RCCW SURGE TANK A
LEAKS

CATASTROPHICALLY AND
IS NOT ISOLATED FROM

B
P21-0161-_3

Sheet 81

RCCW SURGE TANK 0001A
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001A

4 2.40E-06

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

  
Figure 4.10-2.  Sheet 83  Reactor Component Cooling Water System 
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RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9
Sheet 94
Sheet 141
Sheet 83

... see x-ref

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0004)

P21-0006-_9

AIR OPERATED VALVE 
F0004 FAILS TO CLOSE

P21-0030-_4

Sheet 26

AIR OPERATED VALVE 
F0004 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0004

2 7.20E-07

NO CONTROL SIGNAL TO
CLOSE VALVE F0004 ON

LOPP

C62-P21-F0004
1.00E-03

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0007)

P21-0006-_10

AIR OPERATED VALVE
F0007  FAILS TO CLOSE

P21-0030-_7

Sheet 26

AIR OPERATED VALVE 
F0007 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0007

2 7.20E-07

NO CONTROL SIGNAL TO
CLOSE VALVE F0007 ON

LOPP

C62-P21-F0007
1.00E-03

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0020)

P21-0006-_11

Sheet 95

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0027)

P21-0006-_12

Sheet 96

RCCW PUMP SUCTION
CROSSTIE FAILURES

LOPP (F0061)

P21-0006-_13

Sheet 97

  
Figure 4.10-2.  Sheet 84  Reactor Component Cooling Water System 
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NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B WITH
TRAIN ISOLATION

P21-0162-_2B
Sheet 81

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN B WITH
TRAIN ISOLATION

P21-0162-_3B

2 OF 3 TRAIN B PUMPS
FAIL

P21-0162-_4B

 2 OF 3 TRAIN B PUMPS
FAIL PUMP 1B RUNNING

P21-0170-_1B

Sheet 86

 2 OF 3 TRAIN B PUMPS
FAIL PUMP 2B RUNNING

P21-0170-_4B

Sheet 89

 2 OF 3 TRAIN B PUMPS
FAIL PUMP 3B RUNNING

P21-0170-_7B

Sheet 91

FAILURES OF RCCW HX
TRAIN B DISCHARGE

VALVE F0023B

P21-F0023B
Sheet 94

AIR OPERATED VALVE
F0023B FAILS TO OPEN

P21-0031-_23B

Sheet 69

AIR OPERATED VALVE
F0023B FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023B

4 2.40E-05

FAILURE OF CONTROL
SIGNAL TO VALVE

F0023B

C62-P21-F0023B
1.00E-03

RCCW SURGE TANKS
CATASTROPHIC LEAK

FAILS TRAIN B

P21-0160-_1B

Sheet 81

FAILURES WHICH CAUSE
RCCW TRAIN ISOLATION

P21-0163-_1

Sheet 93

  
Figure 4.10-2.  Sheet 85  Reactor Component Cooling Water System 
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 2 OF 3 TRAIN B PUMPS
FAIL PUMP 1B RUNNING

P21-0170-_1B
Sheet 85

2 OF 3 TRAIN B PUMPS
FAIL PUMP 1B RUNNING

P21-0170-_3B

2

RUNNING PUMP 1B FAILS

P21-0005-_2

Sheet 201

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTIONS FOR
WHICH PUMP 1B IS

RUNNING

P21-0170-_2B

SPLIT FRACTION FOR
PUMPS 1A AND 1B

RUNNING

P21-FLG-SF-1A1BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 2A AND 1B

RUNNING

P21-FLG-SF-2A1BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 3A AND 1B

RUNNING

P21-FLG-SF-3A1BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 86  Reactor Component Cooling Water System 
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STANDBY PUMP 2B FAILS

P21-0006-_4
Sheet 165
Sheet 86
Sheet 94

... see x-ref

PUMP C002B IN
MAINTENANCE

P21-NSC-TM-C002B

2 1.50E-03

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P21-0012-_4

Sheet 54

FAILURE TO RESTORE
RCCW TRAIN 2B PUMP

P21-TRN-RE-PUMP2B

2 3.00E-02

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0010-_4

Sheet 174

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B

Sheet 175

CHECK VALVE  0001B2
FAILS TO OPEN

P21-0013-_4

Sheet 59

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

STARTING UP SIGNAL
FAILS

P21-3005-_4

Sheet 178

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 87  Reactor Component Cooling Water System 
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STANDBY PUMP 3B FAILS

P21-0006-_6
Sheet 165
Sheet 86
Sheet 94

... see x-ref

PUMP C003B IN
MAINTENANCE

P21-NSC-TM-C003B

2 1.50E-03

MOTOR-DRIVEN PUMP
C003B  FAILS TO START

P21-0012-_6

Sheet 61

FAILURE TO RESTORE
RCCW TRAIN 3B PUMP

P21-TRN-RE-PUMP3B

2 3.00E-02

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0010-_6

Sheet 184

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B

Sheet 175

CHECK VALVE  0001B3
FAILS TO OPEN

P21-0013-_6

Sheet 66

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

STARTING UP SIGNAL
FAILS

P21-3005-_6

Sheet 185

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 88  Reactor Component Cooling Water System 
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 2 OF 3 TRAIN B PUMPS
FAIL PUMP 2B RUNNING

P21-0170-_4B
Sheet 85

2 OF 3 TRAIN B PUMPS
FAIL PUMP 2B RUNNING

P21-0170-_6B

2

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

RUNNING PUMP 2B FAILS

P21-0005-_4

Sheet 202

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTIONS FOR
WHICH PUMP 2B IS

RUNNING

P21-0170-_5B

SPLIT FRACTION FOR
PUMPS 1A AND 2B

RUNNING

P21-FLG-SF-1A2BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 2A AND 2B

RUNNING

P21-FLG-SF-2A2BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 3A AND 2B

RUNNING

P21-FLG-SF-3A2BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 89  Reactor Component Cooling Water System 
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STANDBY PUMP 1B FAILS

P21-0006-_2
Sheet 191
Sheet 89
Sheet 94

... see x-ref

PUMP C001B IN
MAINTENANCE

P21-NSC-TM-C001B

2 1.50E-03

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P21-0012-_2

Sheet 49

FAILURE TO RESTORE
RCCW TRAIN 1B PUMP

P21-TRN-RE-PUMP1B

2 3.00E-02

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0010-_2

Sheet 194

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B

Sheet 175

CHECK VALVE  0001B1
FAILS TO OPEN

P21-0013-_2

Sheet 52

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

STARTUP SIGNAL FAILS
TO 1B RCCW PUMP

P21-3005-_8

Sheet 200

LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 90  Reactor Component Cooling Water System 
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 2 OF 3 TRAIN B PUMPS
FAIL PUMP 3B RUNNING

P21-0170-_7B
Sheet 85

2 OF 3 TRAIN B PUMPS
FAIL PUMP 3B RUNNING

P21-0170-_9B

2

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

RUNNING PUMP 3B FAILS

P21-0005-_6

Sheet 92

SPLIT FRACTIONS FOR
WHICH PUMP 3B IS

RUNNING

P21-0170-_8B

SPLIT FRACTION FOR
PUMPS 1A AND 3B

RUNNING

P21-FLG-SF-1A3BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 2A AND 3B

RUNNING

P21-FLG-SF-2A3BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 3A AND 3B

RUNNING

P21-FLG-SF-3A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 91  Reactor Component Cooling Water System 
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RUNNING PUMP 3B FAILS

P21-0005-_6
Sheet 203
Sheet 91

Sheet 191
... see x-ref

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0010-_6

Sheet 184

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR

Sheet 197

  
Figure 4.10-2.  Sheet 92  Reactor Component Cooling Water System 
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4.10-160 

FAILURES WHICH CAUSE
RCCW TRAIN ISOLATION

P21-0163-_1
Sheet 206
Sheet 141
Sheet 224
... see x-ref

RCCW SURGE TANK B
LEAKS

CATASTROPHICALLY AND
IS NOT ISOLATED FROM

A
P21-0161-_2

Sheet 205

COMPLETE LOSS OF AIR
SYSTEMS 24 HOURS

P21-0169-_1

Sheet 210

RCCW HX RUPTURE

P21-0164-_1

Sheet 211

FAPCS HX RUPTURE

P21-0165-_1

Sheet 212

RWCU/SDC HX RUPTURE

P21-0166-_1

Sheet 213

CRD HX RUPTURE

P21-0167-_1

Sheet 214

TEMPERATURE
INSTRUMENT FAILURES

P21-0168-_1

Sheet 215

PRESSURE INSTRUMENT
FAILURES

P21-0170-_1

Sheet 216

SPURIOUS ACTUATION OF
LOW LEVEL SIGNALS

FROM TANK AND SURGE
LINE

P21-0171-_1

Sheet 217

LOSS OF ELECTRICAL
POWER WHICH WOULD

LEAD TO TRAIN
SEPARATION

G102

Sheet 218

  
Figure 4.10-2.  Sheet 93  Reactor Component Cooling Water System 
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INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN B (LOPP)

P21-0004-_5B
Sheet 80

1/3 PUMPS FAIL IN
TRAIN B (LOPP)

P21-0005-_7B

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

FAILURES OF RCCW HX
TRAIN B DISCHARGE

VALVE F0023B

P21-F0023B

Sheet 85

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

RCCW SURGE TANK 0001B
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001B

4 2.40E-06

  
Figure 4.10-2.  Sheet 94  Reactor Component Cooling Water System 
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4.10-162 

RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0020)

P21-0006-_11
Sheet 84

AIR OPERATED VALVE
F0020  FAILS TO CLOSE

P21-0030-_20

Sheet 31

AIR OPERATED VALVE
F0020 FAILS TO REMAIN

CLOSED

P21-ACV-CO-F0020

2 7.20E-07

NO CONTROL SIGNAL TO
CLOSE VALVE F0020 ON

LOPP

C62-P21-F0020
1.00E-03

  
Figure 4.10-2.  Sheet 95  Reactor Component Cooling Water System 
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RCCW PUMP DISCHARGE
CROSSTIE FAILURES

LOPP (F0027)

P21-0006-_12
Sheet 84

AIR OPERATED VALVE
F0027  FAILS TO CLOSE

P21-0030-_27

Sheet 26

AIR OPERATED VALVE
F0027  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F0027

2 7.20E-07

NO CONTROL SIGNAL TO
CLOSE VALVE F0027 ON

LOPP

C62-P21-F0027
1.00E-03

  
Figure 4.10-2.  Sheet 96  Reactor Component Cooling Water System 
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RCCW PUMP SUCTION
CROSSTIE FAILURES

LOPP (F0061)

P21-0006-_13
Sheet 84

AIR OPERATED VALVE
F0061  FAILS TO CLOSE

P21-0030-_61

Sheet 36

AIR OPERATED VALVE
F0061  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F0061

2 7.20E-07

NO CONTROL SIGNAL TO
CLOSE F0061 ON LOPP
OR LOW SURGE TK LVL

C62-P21-F0061
1.00E-03

  
Figure 4.10-2.  Sheet 97  Reactor Component Cooling Water System 
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INSUFFICIENT HEAT
TRANSFER FOR TRAIN B

COMPONENTS

P21-0003-_5B
Sheet 80

RCCW HX FAIL AND NO
LOPP FOR TRAIN B

COMPONENTS

P21-0258-_1B

RCCW HX FAIL AND NO
LOPP FOR TRAIN B

COMPONENTS

P21-0262-_1B

2 OF 6 RCCW HX FAIL

P21-0257-_1

Sheet 99

TRAIN B RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_2B

Sheet 141

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

3 OF 3 TRAIN B RCCW
HX FAIL AFTER LOPP

P21-0259-_1B

3 OF 3 TRAIN B RCCW
HX FAIL AFTER LOPP

P21-0004-_2B

LOSS OF ONE OF 3
TRAIN B RCCW HXS

AFTER LOPP

P21-0009-_1B

Sheet 145

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

  
Figure 4.10-2.  Sheet 98  Reactor Component Cooling Water System 
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2 OF 6 RCCW HX FAIL

P21-0257-_1
Sheet 98

Sheet 223

HX 1A AND 1B IN
SERVICE

P21-0256-_1

Sheet 100

HX 1A AND 2B IN
SERVICE

P21-0256-_2

Sheet 105

HX 1A AND 3B IN
SERVICE

P21-0256-_3

Sheet 107

HX 2A AND 1B IN
SERVICE

P21-0256-_4

Sheet 111

HX 2A AND 2B IN
SERVICE

P21-0256-_5

Sheet 113

HX 2A AND 3B IN
SERVICE

P21-0256-_6

Sheet 114

HX 3A AND 1B IN
SERVICE

P21-0256-_7

Sheet 122

HX 3A AND 2B IN
SERVICE

P21-0256-_8

Sheet 125

HX 3A AND 3B IN
SERVICE

P21-0256-_9

Sheet 127

  
Figure 4.10-2.  Sheet 99  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-167 

HX 1A AND 1B IN
SERVICE

P21-0256-_1
Sheet 99

RCCW HX 1A AND 1B IN
SERVICE

P21-0255-_1

5

HEAT EXCHANGER 0001A 
FAILURES (HX 0001A IN

SERVICE)

P21-0015-_1

Sheet 107

HEAT EXCHANGER 0001B 
FAILURES (HX 0001B IN

SERVICE)

P21-0015-_2

Sheet 122

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 1A AND 1B RUNNING

P21-FLG-SF-1A1BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 100  Reactor Component Cooling Water System 
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4.10-168 

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3
Sheet 127
Sheet 228
Sheet 225
... see x-ref

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-F0010A2

Sheet 134

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010A2

C62-P21-F0010A2
1.00E-03

MOTOR OPERATED VALVE 
F0010A2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A2

3 3.36E-06

HEAT EXCHANGER B002A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B002A

2 1.50E-03

HEAT EXCHANGER
FAILURE (LEAK OR

RUPTURE)

P21-HX_-LK-B002A

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN STANDBY)

P21-0206-_3

Sheet 137

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

FAILURE TO RESTORE
RCCW TRAIN 2A HX �

P21-TRN-RE-HX2A

2 3.00E-02

  
Figure 4.10-2.  Sheet 101  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4
Sheet 145
Sheet 142
Sheet 144
... see x-ref

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-F0010B2

Sheet 152

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010B2

C62-P21-F0010B2
1.00E-03

MOTOR OPERATED VALVE 
F0010B2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B2

3 3.36E-06

HEAT EXCHANGER B002B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B002B

2 1.50E-03

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

HEAT EXCHANGER B002B
FAILS WHILE OPERATING

P21-HX_-LK-B002B

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN STANDBY)

P21-0206-_4

Sheet 153

FAILURE TO RESTORE
RCCW TRAIN 2B HX �

P21-TRN-RE-HX2B

2 3.00E-02

  
Figure 4.10-2.  Sheet 102  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5
Sheet 114
Sheet 226
Sheet 225
... see x-ref

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-F0010A3

Sheet 116

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010A3

C62-P21-F0010A3
1.00E-03

HEAT EXCHANGER (LEAK
OR RUPTURE)

P21-HX_-LK-B003A

4 2.40E-05

HEAT EXCHANGER B003A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B003A

2 1.50E-03

MOTOR OPERATED VALVE
F0010A3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A3

3 3.36E-06

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN STANDBY)

P21-0206-_5

Sheet 119

FAILURE TO RESTORE
RCCW TRAIN 3A HX �

P21-TRN-RE-HX3A

2 3.00E-02

  
Figure 4.10-2.  Sheet 103  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6
Sheet 145
Sheet 142
Sheet 143
... see x-ref

MOTOR OPERATED VALVE
F0010B3 FAILS TO OPEN

P21-F0010B3

Sheet 156

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010B3

C62-P21-F0010B3
1.00E-03

HEAT EXCHANGER B003B
FAILS WHILE OPERATING

P21-HX_-LK-B003B

4 2.40E-05

HEAT EXCHANGER B003B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B003B

2 1.50E-03

MOTOR OPERATED VALVE
F0010B3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B3

3 3.36E-06

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

LOSS OF HEAT SINK FOR
RCCW HX 0003B (HX
0003B IN STANDBY)

P21-0206-_6

Sheet 159

FAILURE TO RESTORE
RCCW TRAIN 3B HX �

P21-TRN-RE-HX3B

2 3.00E-02

  
Figure 4.10-2.  Sheet 104  Reactor Component Cooling Water System 
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HX 1A AND 2B IN
SERVICE

P21-0256-_2
Sheet 99

RCCW HX 1A AND 2B IN
SERVICE

P21-0255-_2

5

HEAT EXCHANGER 0001A 
FAILURES (HX 0001A IN

SERVICE)

P21-0015-_1

Sheet 107

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B 
FAILURES (RCCW HX

0002B IN SERVICE)

P21-0015-_4

Sheet 125

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 1A AND 2B RUNNING

P21-FLG-SF-1A2BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 105  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2
Sheet 145
Sheet 143
Sheet 144
... see x-ref

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-F0010B1

Sheet 146

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010B1

C62-P21-F0010B1
1.00E-03

MOTOR OPERATED VALVE 
F0010B1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B1

3 3.36E-06

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

P21-HX_-LK-B001B

4 2.40E-05

HEAT EXCHANGER B001B
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B001B

2 1.50E-03

LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN STANDBY)

P21-0206-_2

Sheet 149

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

FAILURE TO RESTORE
RCCW TRAIN 1B HX �

P21-TRN-RE-HX1B

2 3.00E-02

  
Figure 4.10-2.  Sheet 106  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-174 

HX 1A AND 3B IN
SERVICE

P21-0256-_3
Sheet 99

RCCW HX 1A AND 3B IN
SERVICE

P21-0255-_3

5

HEAT EXCHANGER 0001A 
FAILURES (HX 0001A IN

SERVICE)

P21-0015-_1
Sheet 225
Sheet 105
Sheet 100

MOTOR OPERATED VALVE 
F0010A1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A1

3 3.36E-06

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

P21-HX_-LK-B001A

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN SERVICE)

P21-0205-_1

Sheet 108

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B 
FAILURES (RCCW HX

0003B IN SERVICE)

P21-0015-_6

Sheet 110

SPLIT FRACTION FOR
HXs 1A AND 3B RUNNING

P21-FLG-SF-1A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 107  Reactor Component Cooling Water System 
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LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN SERVICE)

P21-0205-_1
Sheet 107

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F009A FAIL TO

REMAIN OPEN

P41-ACV-OC-F009A

3 2.40E-05

MOTOR OPERATED VALVE
F003A  FAILS TO
REMAIN OPEN

P41-MOV-OC-F003A

3 3.36E-06

  
Figure 4.10-2.  Sheet 108  Reactor Component Cooling Water System 
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FLOW CONTROL FAILS

P21-0020-_1
Sheet 112
Sheet 101
Sheet 103
... see x-ref

AIR OPERATED VALVE 
F016A FAILS TO CLOSE

P21-0032-_16A
Sheet 42

AIR OPERATED VALVE 
F016A FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-F0016-G1

AIR OPERATED VALVE 
F016A FAILS TO CLOSE

P21-ACV-OO-F016A
2.00E-03

CCF of two
components:

P21-ACV-OO-F016A &
P21-ACV-OO-F016B

P21-ACV-OO-F0016_1_2

2 1.93E-04

AIR OPERATED VALVE
F016A  FAILS TO
REMAIN CLOSED

P21-ACV-CO-F016A

2 7.20E-07

AIR OPERATED VALVE 
F012A FAILS TO REMAIN

OPEN

P21-ACV-OC-F012A

2 2.40E-05

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN A

C62-P21-RCCWTA

2 1.00E-03

  
Figure 4.10-2.  Sheet 109  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0003B 
FAILURES (RCCW HX

0003B IN SERVICE)

P21-0015-_6
Sheet 127
Sheet 144
Sheet 114
... see x-ref

MOTOR OPERATED VALVE
F0010B3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B3

3 3.36E-06

HEAT EXCHANGER B003B
FAILS WHILE OPERATING

P21-HX_-LK-B003B

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0003B (HX
0003B IN SERVICE)

P21-0205-_6

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F006B FAILS TO

REMAIN OPEN

P41-ACV-OC-F006B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007B FAILS TO

REMAIN OPEN

P41-MOV-OC-F007B

3 3.36E-06

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

  
Figure 4.10-2.  Sheet 110  Reactor Component Cooling Water System 
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HX 2A AND 1B IN
SERVICE

P21-0256-_4
Sheet 99

RCCW HX 2A AND 1B IN
SERVICE

P21-0255-_4

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B 
FAILURES (HX 0001B IN

SERVICE)

P21-0015-_2

Sheet 122

HEAT EXCHANGER 0002A 
FAILURES (RCCW HX

0002A IN SERVICE)

P21-0015-_3

Sheet 114

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 2A AND 1B RUNNING

P21-FLG-SF-2A1BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 111  Reactor Component Cooling Water System 
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HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1
Sheet 127
Sheet 228
Sheet 226
... see x-ref

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-F0010A1

Sheet 128

MOTOR OPERATED VALVE 
F0010A1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A1

3 3.36E-06

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F0010A1

C62-P21-F0010A1
1.00E-03

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

P21-HX_-LK-B001A

4 2.40E-05

HEAT EXCHANGER B001A
UNAVAILABLE DUE TO

MAINTENANCE

P21-NSC-TM-B001A

2 1.50E-03

LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN STANDBY)

P21-0206-_1

Sheet 131

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

FAILURE TO RESTORE
RCCW TRAIN 1A HX �

P21-TRN-RE-HX1A

2 3.00E-02

  
Figure 4.10-2.  Sheet 112  Reactor Component Cooling Water System 
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HX 2A AND 2B IN
SERVICE

P21-0256-_5
Sheet 99

RCCW HX 2A AND 2B IN
SERVICE

P21-0255-_5

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A 
FAILURES (RCCW HX

0002A IN SERVICE)

P21-0015-_3

Sheet 114

HEAT EXCHANGER 0002B 
FAILURES (RCCW HX

0002B IN SERVICE)

P21-0015-_4

Sheet 125

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 2A AND 2B RUNNING

P21-FLG-SF-2A2BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 113  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 
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HX 2A AND 3B IN
SERVICE

P21-0256-_6
Sheet 99

RCCW HX 2A AND 3B IN
SERVICE

P21-0255-_6

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A 
FAILURES (RCCW HX

0002A IN SERVICE)

P21-0015-_3
Sheet 226
Sheet 113
Sheet 111

MOTOR OPERATED VALVE 
F0010A2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A2

3 3.36E-06

HEAT EXCHANGER
FAILURE (LEAK OR

RUPTURE)

P21-HX_-LK-B002A

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN SERVICE)

P21-0205-_3

Sheet 115

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

HEAT EXCHANGER 0003B 
FAILURES (RCCW HX

0003B IN SERVICE)

P21-0015-_6

Sheet 110

SPLIT FRACTION FOR
HXs 2A AND 3B RUNNING

P21-FLG-SF-2A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 114  Reactor Component Cooling Water System 
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4.10-182 

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN SERVICE)

P21-0205-_3
Sheet 114

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F004A FAIL TO

REMAIN OPEN

P41-ACV-OC-F004A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005A FAIL TO

REMAIN OPEN

P41-MOV-OC-F005A

3 3.36E-06

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

  
Figure 4.10-2.  Sheet 115  Reactor Component Cooling Water System 
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4.10-183 

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-F0010A3
Sheet 103

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-0033-_10A3
Sheet 45

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

-- including common
cause

P21-MOV-CC-G3

Sheet 117

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

3 1.00E-03

  
Figure 4.10-2.  Sheet 116  Reactor Component Cooling Water System 
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4.10-184 

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

-- including common
cause

P21-MOV-CC-G3
Sheet 116

P21-MOV-CC-G_68

Sheet 118

MOTOR OPERATED VALVE
F0010A3 FAILS TO OPEN

P21-MOV-CC-F0010A3
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3

P21-MOV-CC_1_3

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3

P21-MOV-CC_2_3

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1

P21-MOV-CC_3_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B2

P21-MOV-CC_3_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B3

P21-MOV-CC_3_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_3

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_5

3 4.17E-06

  
Figure 4.10-2.  Sheet 117  Reactor Component Cooling Water System 
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4.10-185 

P21-MOV-CC-G_68
Sheet 117

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_3_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 118  Reactor Component Cooling Water System 
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4.10-186 

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN STANDBY)

P21-0206-_5
Sheet 103

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F006A FAILS TO

REMAIN OPEN

P41-ACV-OC-F006A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007A FAILS TO

REMAIN OPEN

P41-MOV-OC-F007A

3 3.36E-06

AIR OPERATED VALVE
F006A  FAILS TO OPEN

P21-0034-_6A
Sheet 46

AIR OPERATED VALVE
F006A  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G3

Sheet 120

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F006A

C62-P41-F006A
1.00E-03

  
Figure 4.10-2.  Sheet 119  Reactor Component Cooling Water System 
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4.10-187 

AIR OPERATED VALVE
F006A  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G3
Sheet 119

P41-ACV-CC-G_68

Sheet 121

AIR OPERATED VALVE
F006A  FAILS TO OPEN

P41-ACV-CC-F006A
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A

P41-ACV-CC_1_3

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A

P41-ACV-CC_2_3

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B

P41-ACV-CC_3_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009A

P41-ACV-CC_3_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009B

P41-ACV-CC_3_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006A
P41-ACV-CC_1_2_3

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_1_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_1_3_5

3 3.62E-06

  
Figure 4.10-2.  Sheet 120  Reactor Component Cooling Water System 
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4.10-188 

P41-ACV-CC-G_68
Sheet 120

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_1_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_2_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_2_3_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_2_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_3_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_3_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_3_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 121  Reactor Component Cooling Water System 
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4.10-189 

HX 3A AND 1B IN
SERVICE

P21-0256-_7
Sheet 99

RCCW HX 3A AND 1B IN
SERVICE

P21-0255-_7

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B 
FAILURES (HX 0001B IN

SERVICE)

P21-0015-_2
Sheet 142
Sheet 111
Sheet 100

MOTOR OPERATED VALVE 
F0010B1 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B1

3 3.36E-06

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

P21-HX_-LK-B001B

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN SERVICE)

P21-0205-_2

Sheet 123

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A 
FAILURES (RCCW HX

0003A IN SERVICE)

P21-0015-_5

Sheet 127

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 3A AND 1B RUNNING

P21-FLG-SF-3A1BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 122  Reactor Component Cooling Water System 
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4.10-190 

LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN SERVICE)

P21-0205-_2
Sheet 122

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F009B FAILS TO

REMAIN OPEN

P41-ACV-OC-F009B

3 2.40E-05

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

MOTOR OPERATED VALVE
MV-F003B FAIL TO

REMAIN OPEN

P41-MOV-OC-F003B

3 3.36E-06

  
Figure 4.10-2.  Sheet 123  Reactor Component Cooling Water System 
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4.10-191 

FLOW CONTROL FAILS

P21-0020-_2
Sheet 106
Sheet 102
Sheet 104
... see x-ref

AIR OPERATED VALVE 
F016B FAILS TO CLOSE

P21-0032-_16B
Sheet 73

AIR OPERATED VALVE 
F016B FAILS TO CLOSE

-- including common
cause

P21-ACV-OO-F0016-G2

AIR OPERATED VALVE 
F016B FAILS TO CLOSE

P21-ACV-OO-F016B
2.00E-03

CCF of two
components:

P21-ACV-OO-F016A &
P21-ACV-OO-F016B

P21-ACV-OO-F0016_1_2

2 1.93E-04

AIR OPERATED VALVE
F016B FAILS TO REMAIN

CLOSED

P21-ACV-CO-F016B

2 7.20E-07

AIR OPERATED VALVE
F012B FAILS TO REMAIN

OPEN

P21-ACV-OC-F012B

2 2.40E-05

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN B

C62-P21-RCCWTB

2 1.00E-03

  
Figure 4.10-2.  Sheet 124  Reactor Component Cooling Water System 
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4.10-192 

HX 3A AND 2B IN
SERVICE

P21-0256-_8
Sheet 99

RCCW HX 3A AND 2B IN
SERVICE

P21-0255-_8

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B 
FAILURES (RCCW HX

0002B IN SERVICE)

P21-0015-_4
Sheet 143
Sheet 113
Sheet 105

MOTOR OPERATED VALVE 
F0010B2 FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010B2

3 3.36E-06

HEAT EXCHANGER B002B
FAILS WHILE OPERATING

P21-HX_-LK-B002B

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN SERVICE)

P21-0205-_4

Sheet 126

FLOW CONTROL FAILS

P21-0020-_2

Sheet 124

HEAT EXCHANGER 0003A 
FAILURES (RCCW HX

0003A IN SERVICE)

P21-0015-_5

Sheet 127

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTION FOR
HXs 3A AND 2B RUNNING

P21-FLG-SF-3A2BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 125  Reactor Component Cooling Water System 
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4.10-193 

LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN SERVICE)

P21-0205-_4
Sheet 125

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F004B FAIL TO

REMAIN OPEN

P41-ACV-OC-F004B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005B FAIL TO

REMAIN OPEN

P41-MOV-OC-F005B

3 3.36E-06

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

  
Figure 4.10-2.  Sheet 126  Reactor Component Cooling Water System 
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4.10-194 

HX 3A AND 3B IN
SERVICE

P21-0256-_9
Sheet 99

RCCW HX 3A AND 3B IN
SERVICE

P21-0255-_9

5

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003A 
FAILURES (RCCW HX

0003A IN SERVICE)

P21-0015-_5
Sheet 228
Sheet 125
Sheet 122

MOTOR OPERATED VALVE
F0010A3  FAILS TO

REMAIN OPEN

P21-MOV-OC-F0010A3

3 3.36E-06

HEAT EXCHANGER (LEAK
OR RUPTURE)

P21-HX_-LK-B003A

4 2.40E-05

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN SERVICE)

P21-0205-_5

Sheet 140

FLOW CONTROL FAILS

P21-0020-_1

Sheet 109

HEAT EXCHANGER 0003B 
FAILURES (RCCW HX

0003B IN SERVICE)

P21-0015-_6

Sheet 110

SPLIT FRACTION FOR
HXs 3A AND 3B RUNNING

P21-FLG-SF-3A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 127  Reactor Component Cooling Water System 
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4.10-195 

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-F0010A1
Sheet 112

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-0033-_10A1
Sheet 40

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

-- including common
cause

P21-MOV-CC-G1

Sheet 129

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

3 1.00E-03

  
Figure 4.10-2.  Sheet 128  Reactor Component Cooling Water System 
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4.10-196 

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

-- including common
cause

P21-MOV-CC-G1
Sheet 128

P21-MOV-CC-G_66

Sheet 130

MOTOR OPERATED VALVE 
F0010A1 FAILS TO OPEN

P21-MOV-CC-F0010A1
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2

P21-MOV-CC_1_2

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3

P21-MOV-CC_1_3

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1

P21-MOV-CC_1_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B2

P21-MOV-CC_1_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B3

P21-MOV-CC_1_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_3

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_5

3 4.17E-06

  
Figure 4.10-2.  Sheet 129  Reactor Component Cooling Water System 
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4.10-197 

P21-MOV-CC-G_66
Sheet 129

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_1_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 130  Reactor Component Cooling Water System 
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4.10-198 

LOSS OF HEAT SINK FOR
RCCW HX 0001A (HX
0001A IN STANDBY)

P21-0206-_1
Sheet 112

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F009A FAIL TO

REMAIN OPEN

P41-ACV-OC-F009A

3 2.40E-05

MOTOR OPERATED VALVE
F003A  FAILS TO
REMAIN OPEN

P41-MOV-OC-F003A

3 3.36E-06

AIR OPERATED VALVE 
F009A FAILS TO OPEN

P21-0034-_9A
Sheet 41

AIR OPERATED VALVE 
F009A FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G5

Sheet 132

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F009A

C62-P41-F009A
1.00E-03

  
Figure 4.10-2.  Sheet 131  Reactor Component Cooling Water System 
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4.10-199 

AIR OPERATED VALVE 
F009A FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G5
Sheet 131

P41-ACV-CC-G_70

Sheet 133

AIR OPERATED VALVE 
F009A FAILS TO OPEN

P41-ACV-CC-F009A
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009A

P41-ACV-CC_1_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009A

P41-ACV-CC_2_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009A

P41-ACV-CC_3_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009A

P41-ACV-CC_4_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F009A &
P41-ACV-CC-F009B

P41-ACV-CC_5_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009A
P41-ACV-CC_1_2_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_1_3_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_1_4_5

3 3.62E-06

  
Figure 4.10-2.  Sheet 132  Reactor Component Cooling Water System 
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4.10-200 

P41-ACV-CC-G_70
Sheet 132

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_1_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_2_3_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_2_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_2_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_3_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_3_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_4_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 133  Reactor Component Cooling Water System 
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4.10-201 

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-F0010A2
Sheet 101

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-0033-_10A2
Sheet 43

MOTOR OPERATED VALVE
F0010A2  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G2

Sheet 135

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-A

R12-TB2-A
1.00E-03

  
Figure 4.10-2.  Sheet 134  Reactor Component Cooling Water System 
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4.10-202 

MOTOR OPERATED VALVE
F0010A2  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G2
Sheet 134

P21-MOV-CC-G_67

Sheet 136

MOTOR OPERATED VALVE
F0010A2  FAILS TO

OPEN

P21-MOV-CC-F0010A2
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2

P21-MOV-CC_1_2

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3

P21-MOV-CC_2_3

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1

P21-MOV-CC_2_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B2

P21-MOV-CC_2_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B3

P21-MOV-CC_2_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_3

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_5

3 4.17E-06

  
Figure 4.10-2.  Sheet 135  Reactor Component Cooling Water System 
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4.10-203 

P21-MOV-CC-G_67
Sheet 135

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_2_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 136  Reactor Component Cooling Water System 
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4.10-204 

LOSS OF HEAT SINK FOR
RCCW HX 0002A (HX
0002A IN STANDBY)

P21-0206-_3
Sheet 101

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F004A FAIL TO

REMAIN OPEN

P41-ACV-OC-F004A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005A FAIL TO

REMAIN OPEN

P41-MOV-OC-F005A

3 3.36E-06

AIR OPERATED VALVE
F004A  FAILS TO OPEN

P21-0034-_4A
Sheet 44

AIR OPERATED VALVE
F004A  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G1

Sheet 138

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F004A

C62-P41-F004A
1.00E-03

  
Figure 4.10-2.  Sheet 137  Reactor Component Cooling Water System 
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4.10-205 

AIR OPERATED VALVE
F004A  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G1
Sheet 137

P41-ACV-CC-G_66

Sheet 139

AIR OPERATED VALVE
F004A  FAILS TO OPEN

P41-ACV-CC-F004A
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B

P41-ACV-CC_1_2

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A

P41-ACV-CC_1_3

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B

P41-ACV-CC_1_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009A

P41-ACV-CC_1_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009B

P41-ACV-CC_1_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006A
P41-ACV-CC_1_2_3

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006B
P41-ACV-CC_1_2_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009A
P41-ACV-CC_1_2_5

3 3.62E-06

  
Figure 4.10-2.  Sheet 138  Reactor Component Cooling Water System 
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4.10-206 

P41-ACV-CC-G_66
Sheet 138

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009B
P41-ACV-CC_1_2_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_1_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_1_3_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_1_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_1_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_1_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_1_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 139  Reactor Component Cooling Water System 
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4.10-207 

LOSS OF HEAT SINK FOR
RCCW HX 0003A (HX
0003A IN SERVICE)

P21-0205-_5
Sheet 127

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-ACV-OC-F002A

9 2.40E-05

AIR OPERATED VALVE
MV-F006A FAILS TO

REMAIN OPEN

P41-ACV-OC-F006A

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007A FAILS TO

REMAIN OPEN

P41-MOV-OC-F007A

3 3.36E-06

  
Figure 4.10-2.  Sheet 140  Reactor Component Cooling Water System 
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4.10-208 

TRAIN B RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_2B
Sheet 98

TRAIN B RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_3B

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL

P21-0262-_4B

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1B

RUNNING

P21-0270-_1B

Sheet 142

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2B

RUNNING

P21-0270-_4B

Sheet 143

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3B

RUNNING

P21-0270-_7B

Sheet 144

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

FAILURES WHICH CAUSE
RCCW TRAIN ISOLATION

P21-0163-_1

Sheet 93

  
Figure 4.10-2.  Sheet 141  Reactor Component Cooling Water System 
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4.10-209 

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1B

RUNNING

P21-0270-_1B
Sheet 141

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1B

RUNNING

P21-0270-_3B

2

HEAT EXCHANGER 0001B 
FAILURES (HX 0001B IN

SERVICE)

P21-0015-_2

Sheet 122

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTIONS FOR
WHICH HX 1B IS

RUNNING

P21-0270-_2B

SPLIT FRACTION FOR
HXs 1A AND 1B RUNNING

P21-FLG-SF-1A1BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 2A AND 1B RUNNING

P21-FLG-SF-2A1BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 3A AND 1B RUNNING

P21-FLG-SF-3A1BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 142  Reactor Component Cooling Water System 
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4.10-210 

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2B

RUNNING

P21-0270-_4B
Sheet 141

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2B

RUNNING

P21-0270-_6B

2

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002B 
FAILURES (RCCW HX

0002B IN SERVICE)

P21-0015-_4

Sheet 125

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

SPLIT FRACTIONS FOR
WHICH HX 2B IS

RUNNING

P21-0270-_5B

SPLIT FRACTION FOR
HXs 1A AND 2B RUNNING

P21-FLG-SF-1A2BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 2A AND 2B RUNNING

P21-FLG-SF-2A2BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 3A AND 2B RUNNING

P21-FLG-SF-3A2BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 143  Reactor Component Cooling Water System 
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4.10-211 

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3B

RUNNING

P21-0270-_7B
Sheet 141

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3B

RUNNING

P21-0270-_9B

2

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003B 
FAILURES (RCCW HX

0003B IN SERVICE)

P21-0015-_6

Sheet 110

SPLIT FRACTIONS FOR
WHICH HX 3B IS

RUNNING

P21-0270-_8B

SPLIT FRACTION FOR
HXs 1A AND 3B RUNNING

P21-FLG-SF-1A3BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 2A AND 3B RUNNING

P21-FLG-SF-2A3BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 3A AND 3B RUNNING

P21-FLG-SF-3A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 144  Reactor Component Cooling Water System 
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4.10-212 

LOSS OF ONE OF 3
TRAIN B RCCW HXS

AFTER LOPP

P21-0009-_1B
Sheet 98

HEAT EXCHANGER 0001B
FAILURES (RCCW HX
0001B IN STANDBY)

P21-0016-_2

Sheet 106

HEAT EXCHANGER 0002B
FAILURES (RCCW HX
0002B IN STANDBY)

P21-0016-_4

Sheet 102

HEAT EXCHANGER 0003B
FAILURES (RCCW HX
0003B IN STANDBY)

P21-0016-_6

Sheet 104

  
Figure 4.10-2.  Sheet 145  Reactor Component Cooling Water System 
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4.10-213 

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-F0010B1
Sheet 106

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-0033-_10B1
Sheet 71

MOTOR OPERATED VALVE
F0010B1  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G4

Sheet 147

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

3 1.00E-03

  
Figure 4.10-2.  Sheet 146  Reactor Component Cooling Water System 
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4.10-214 

MOTOR OPERATED VALVE
F0010B1  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G4
Sheet 146

P21-MOV-CC-G_69

Sheet 148

MOTOR OPERATED VALVE
F0010B1  FAILS TO

OPEN

P21-MOV-CC-F0010B1
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1

P21-MOV-CC_1_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1

P21-MOV-CC_2_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1

P21-MOV-CC_3_4

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B2

P21-MOV-CC_4_5

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B3

P21-MOV-CC_4_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_5

3 4.17E-06

  
Figure 4.10-2.  Sheet 147  Reactor Component Cooling Water System 
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4.10-215 

P21-MOV-CC-G_69
Sheet 147

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_4

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_5

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_4_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 148  Reactor Component Cooling Water System 
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4.10-216 

LOSS OF HEAT SINK FOR
RCCW HX 0001B (HX
0001B IN STANDBY)

P21-0206-_2
Sheet 106

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F009B FAILS TO

REMAIN OPEN

P41-ACV-OC-F009B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F003B FAIL TO

REMAIN OPEN

P41-MOV-OC-F003B

3 3.36E-06

AIR OPERATED VALVE
F009B  FAILS TO OPEN

P21-0034-_9B
Sheet 72

AIR OPERATED VALVE
F009B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G6

Sheet 150

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F009B

C62-P41-F009B
1.00E-03

  
Figure 4.10-2.  Sheet 149  Reactor Component Cooling Water System 
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4.10-217 

AIR OPERATED VALVE
F009B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G6
Sheet 149

P41-ACV-CC-G_71

Sheet 151

AIR OPERATED VALVE
F009B  FAILS TO OPEN

P41-ACV-CC-F009B
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009B

P41-ACV-CC_1_6

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009B

P41-ACV-CC_2_6

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009B

P41-ACV-CC_3_6

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009B

P41-ACV-CC_4_6

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F009A &
P41-ACV-CC-F009B

P41-ACV-CC_5_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009B
P41-ACV-CC_1_2_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_1_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_1_4_6

3 3.62E-06

  
Figure 4.10-2.  Sheet 150  Reactor Component Cooling Water System 
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4.10-218 

P41-ACV-CC-G_71
Sheet 150

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_1_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_2_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_2_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_2_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_3_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_3_5_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_4_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 151  Reactor Component Cooling Water System 
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4.10-219 

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-F0010B2
Sheet 102

MOTOR OPERATED VALVE
F0010B2  FAILS TO

OPEN

P21-0033-_10B2

Sheet 74

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-B

R12-TB2-B
1.00E-03

  
Figure 4.10-2.  Sheet 152  Reactor Component Cooling Water System 
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4.10-220 

LOSS OF HEAT SINK FOR
RCCW HX 0002B (HX
0002B IN STANDBY)

P21-0206-_4
Sheet 102

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F004B FAIL TO

REMAIN OPEN

P41-ACV-OC-F004B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F005B FAIL TO

REMAIN OPEN

P41-MOV-OC-F005B

3 3.36E-06

AIR OPERATED VALVE
F004B  FAILS TO OPEN

P21-0034-_4B
Sheet 77

AIR OPERATED VALVE
F004B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G2

Sheet 154

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F004B

C62-P41-F004B
1.00E-03

  
Figure 4.10-2.  Sheet 153  Reactor Component Cooling Water System 
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4.10-221 

AIR OPERATED VALVE
F004B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G2
Sheet 153

P41-ACV-CC-G_67

Sheet 155

AIR OPERATED VALVE
F004B  FAILS TO OPEN

P41-ACV-CC-F004B
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B

P41-ACV-CC_1_2

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A

P41-ACV-CC_2_3

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B

P41-ACV-CC_2_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009A

P41-ACV-CC_2_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009B

P41-ACV-CC_2_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006A
P41-ACV-CC_1_2_3

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006B
P41-ACV-CC_1_2_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009A
P41-ACV-CC_1_2_5

3 3.62E-06

  
Figure 4.10-2.  Sheet 154  Reactor Component Cooling Water System 
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4.10-222 

P41-ACV-CC-G_67
Sheet 154

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F009B
P41-ACV-CC_1_2_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_2_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009A
P41-ACV-CC_2_3_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F009B
P41-ACV-CC_2_3_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_2_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_2_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_2_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 155  Reactor Component Cooling Water System 
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4.10-223 

MOTOR OPERATED VALVE
F0010B3 FAILS TO OPEN

P21-F0010B3
Sheet 104

MOTOR OPERATED VALVE
F0010B3  FAILS TO

OPEN

P21-0033-_10B3
Sheet 78

MOTOR OPERATED VALVE
F0010B3  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G6

Sheet 157

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

3 1.00E-03

  
Figure 4.10-2.  Sheet 156  Reactor Component Cooling Water System 
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4.10-224 

MOTOR OPERATED VALVE
F0010B3  FAILS TO
OPEN -- including

common cause

P21-MOV-CC-G6
Sheet 156

P21-MOV-CC-G_71

Sheet 158

MOTOR OPERATED VALVE
F0010B3  FAILS TO

OPEN

P21-MOV-CC-F0010B3
4.00E-03

CCF of two
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B3

P21-MOV-CC_1_6

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B3

P21-MOV-CC_2_6

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B3

P21-MOV-CC_3_6

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B3

P21-MOV-CC_4_6

2 4.21E-06

CCF of two
components:

P21-MOV-CC-F0010B2 &
P21-MOV-CC-F0010B3

P21-MOV-CC_5_6

2 4.21E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A2 &

P21-MOV-CC-F0
P21-MOV-CC_1_2_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_1_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_1_4_6

3 4.17E-06

  
Figure 4.10-2.  Sheet 157  Reactor Component Cooling Water System 
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4.10-225 

P21-MOV-CC-G_71
Sheet 157

CCF of three
components:

P21-MOV-CC-F0010A1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_1_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010A3 &

P21-MOV-CC-F0
P21-MOV-CC_2_3_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_2_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A2 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_2_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B1 &

P21-MOV-CC-F0
P21-MOV-CC_3_4_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010A3 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_3_5_6

3 4.17E-06

CCF of three
components:

P21-MOV-CC-F0010B1 &
P21-MOV-CC-F0010B2 &

P21-MOV-CC-F0
P21-MOV-CC_4_5_6

3 4.17E-06

CCF of all components
in group 'P21-MOV-CC'

P21-MOV-CC_ALL

6 1.48E-04

  
Figure 4.10-2.  Sheet 158  Reactor Component Cooling Water System 
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4.10-226 

LOSS OF HEAT SINK FOR
RCCW HX 0003B (HX
0003B IN STANDBY)

P21-0206-_6
Sheet 104

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

12 1.00E-03

AIR OPERATED VALVE
MV-F002B FAILS TO

REMAIN OPEN

P41-ACV-OC-F002B

9 2.40E-05

AIR OPERATED VALVE
MV-F006B FAILS TO

REMAIN OPEN

P41-ACV-OC-F006B

3 2.40E-05

MOTOR OPERATED VALVE
MV-F007B FAILS TO

REMAIN OPEN

P41-MOV-OC-F007B

3 3.36E-06

AIR OPERATED VALVE
F006B  FAILS TO OPEN

P21-0034-_6B
Sheet 79

AIR OPERATED VALVE
F006B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G4

Sheet 160

NO AUTO ACTUATION
SIGNAL TO OPEN VALVE

F006B

C62-P41-F006B
1.00E-03

  
Figure 4.10-2.  Sheet 159  Reactor Component Cooling Water System 
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4.10-227 

AIR OPERATED VALVE
F006B  FAILS TO OPEN

-- including common
cause

P41-ACV-CC-G4
Sheet 159

P41-ACV-CC-G_69

Sheet 161

AIR OPERATED VALVE
F006B  FAILS TO OPEN

P41-ACV-CC-F006B
2.00E-03

CCF of two
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B

P41-ACV-CC_1_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B

P41-ACV-CC_2_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B

P41-ACV-CC_3_4

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009A

P41-ACV-CC_4_5

2 2.37E-06

CCF of two
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009B

P41-ACV-CC_4_6

2 2.37E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F004B &
P41-ACV-CC-F006B
P41-ACV-CC_1_2_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_1_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_1_4_5

3 3.62E-06

  
Figure 4.10-2.  Sheet 160  Reactor Component Cooling Water System 
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4.10-228 

P41-ACV-CC-G_69
Sheet 160

CCF of three
components:

P41-ACV-CC-F004A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_1_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006A &
P41-ACV-CC-F006B
P41-ACV-CC_2_3_4

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_2_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F004B &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_2_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009A
P41-ACV-CC_3_4_5

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006A &
P41-ACV-CC-F006B &
P41-ACV-CC-F009B
P41-ACV-CC_3_4_6

3 3.62E-06

CCF of three
components:

P41-ACV-CC-F006B &
P41-ACV-CC-F009A &
P41-ACV-CC-F009B
P41-ACV-CC_4_5_6

3 3.62E-06

CCF of all components
in group 'P41-ACV-CC'

P41-ACV-CC_ALL

6 1.21E-04

  
Figure 4.10-2.  Sheet 161  Reactor Component Cooling Water System 
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4.10-229 

NO RCCW FLOW TO TRAIN
A COMPONENTS

P21-0001-_1A

INSUFFICIENT RCCWS
FLOW DUE TO PUMP

FAILURES SUPPLY TO
TRAIN A COMPONENTS

P21-0003-_4A

2 OF 6 RCCW PUMPS
FAIL AND NO LOPP

P21-0158-_1A

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A

P21-0162-_1A

Sheet 163

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

3 OF 3 TRAIN A RCCW
PUMPS FAIL AFTER LOPP

P21-0159-_1A

INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN A (LOPP)

P21-0004-_5A

Sheet 219

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

INSUFFICIENT HEAT
TRANSFER FOR TRAIN A

COMPONENTS

P21-0003-_5A

Sheet 223

RCCW PUMPS IN TEST OR
MAINTENANCE TRAIN A

P21-NSC-TM-TRAINAPUMP

2 7.50E-05

RCCW HXS IN TEST OR
MAINTENANCE TRAIN A

P21-NSC-TM-TRAINAHX

2 7.50E-05

  
Figure 4.10-2.  Sheet 162  Reactor Component Cooling Water System 
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4.10-230 

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A

P21-0162-_1A
Sheet 162

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A

P21-0161-_1A

2 OF 6 PUMPS FAIL

P21-0157-_2
Sheet 81

2 OF 6 PUMPS FAIL

P21-0157-_1

Sheet 164

AIR OPERATED VALVES
F0023A AND F0023B
FAIL TO OPEN OR

REMAIN OPEN TRAIN A

P21-F0023-_1A

AIR OPERATED VALVE
F0023A FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023A

4 2.40E-05

FAILURES OF RCCW HX
TRAIN B DISCHARGE
VALVE F0023B & XTIE

F0027

P21-F0023-_2A

Sheet 204

RCCW SURGE TANKS
CATASTROPHIC LEAK

FAILS TRAIN A

P21-0160-_1A
Sheet 206

RCCW SURGE TANK 0001A
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001A

4 2.40E-06

RCCW SURGE TANK B
LEAKS

CATASTROPHICALLY AND
IS NOT ISOLATED FROM

A
P21-0161-_2

Sheet 205

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A WITH
TRAIN ISOLATION

P21-0162-_2A

Sheet 206

  
Figure 4.10-2.  Sheet 163  Reactor Component Cooling Water System 
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4.10-231 

2 OF 6 PUMPS FAIL

P21-0157-_1
Sheet 163

PUMPS 1A AND 1B
RUNNING

P21-0156-_1

Sheet 165

PUMPS 1A AND 2B
RUNNING

P21-0156-_2

Sheet 186

PUMPS 1A AND 3B
RUNNING

P21-0156-_3

Sheet 187

PUMPS 2A AND 1B
RUNNING

P21-0156-_4

Sheet 188

PUMPS 2A AND 2B
RUNNING

P21-0156-_5

Sheet 190

PUMPS 2A AND 3B
RUNNING

P21-0156-_6

Sheet 191

PUMPS 3A AND 1B
RUNNING

P21-0156-_7

Sheet 201

PUMPS 3A AND 2B
RUNNING

P21-0156-_8

Sheet 202

PUMPS 3A AND 3B
RUNNING

P21-0156-_9

Sheet 203

  
Figure 4.10-2.  Sheet 164  Reactor Component Cooling Water System 
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4.10-232 

PUMPS 1A AND 1B
RUNNING

P21-0156-_1
Sheet 164

PUMPS 1A AND 1B
RUNNING

P21-0155-_1

5

RUNNING PUMP 1A FAILS

P21-0005-_1
Sheet 187
Sheet 186
Sheet 207

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0010-_1

Sheet 166

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR

Sheet 167

RUNNING PUMP 1B FAILS

P21-0005-_2

Sheet 201

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 1A AND 1B

RUNNING

P21-FLG-SF-1A1BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 165  Reactor Component Cooling Water System 
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4.10-233 

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0010-_1
Sheet 165
Sheet 189

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0011-_1

Sheet 2

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C001A

C62-P21-C001A-SPUR
1.00E-03

  
Figure 4.10-2.  Sheet 166  Reactor Component Cooling Water System 
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4.10-234 

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR
Sheet 170
Sheet 201
Sheet 191
... see x-ref

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

RUN

P21-0017-_1A

Sheet 8

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

3 1.00E-03

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN A
FAILS

NICWSA-SYS-FAILS

2 1.00E-03

  
Figure 4.10-2.  Sheet 167  Reactor Component Cooling Water System 
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4.10-235 

STANDBY PUMP 2A FAILS

P21-0006-_3
Sheet 165
Sheet 207
Sheet 203
... see x-ref

PUMP C002A IN
MAINTENANCE

P21-NSC-TM-C002A

2 1.50E-03

MOTOR-DRIVEN PUMP
C002A  FAILS TO START

P21-0012-_3

Sheet 12

FAILURE TO RESTORE
RCCW TRAIN 2A PUMP

P21-TRN-RE-PUMP2A

2 3.00E-02

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0010-_3

Sheet 169

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A

Sheet 170

CHECK VALVE  0001A2
FAILS TO OPEN

P21-0013-_3

Sheet 17

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

STARTING UP SIGNAL
FAILS

P21-3005-_3

Sheet 173

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 168  Reactor Component Cooling Water System 
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4.10-236 

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0010-_3
Sheet 191
Sheet 168

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0011-_3

Sheet 11

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C002A

C62-P21-C002A-SPUR
1.00E-03

  
Figure 4.10-2.  Sheet 169  Reactor Component Cooling Water System 
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4.10-237 

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A
Sheet 189
Sheet 179
Sheet 168

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR

Sheet 167

FAILURE OF RCCW ROOM
A FCU TO START

P21-HVACRCCWAFTS

AIR HANDLING UNIT
RCCWS ROOM A FAILS TO

START

P21-AHU-FS-RCCWA

2 6.00E-03

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

RCCW ROOM A

C62-P21-RCCWAHUA
1.00E-03

  
Figure 4.10-2.  Sheet 170  Reactor Component Cooling Water System 
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4.10-238 

CHECK VALVE  0001A2
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G2
Sheet 17

P21-UV_-CC-G_67

Sheet 172

CHECK VALVE  0001A2
FAILS TO OPEN

P21-UV_-CC-0001A2
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2

P21-UV_-CC_1_2

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3

P21-UV_-CC_2_3

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1

P21-UV_-CC_2_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B2

P21-UV_-CC_2_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B3

P21-UV_-CC_2_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_3

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_5

3 1.69E-07

  
Figure 4.10-2.  Sheet 171  Reactor Component Cooling Water System 
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4.10-239 

P21-UV_-CC-G_67
Sheet 171

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_2_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 172  Reactor Component Cooling Water System 
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4.10-240 

STARTING UP SIGNAL
FAILS

P21-3005-_3
Sheet 168

NO AUTO START SIGNAL
TO PUMP C002A

C62-P21-C002A
1.00E-03

MANUAL RECOVERY
FAILURE

P21-0142-_3

NO MANUAL START
SIGNAL TO PUMP C002A

C62-P21-C002A-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 173  Reactor Component Cooling Water System 
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4.10-241 

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0010-_4
Sheet 87

Sheet 202

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0011-_4

Sheet 53

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C002B

C62-P21-C002B-SPUR
1.00E-03

  
Figure 4.10-2.  Sheet 174  Reactor Component Cooling Water System 
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4.10-242 

RCCW-B ROOM COOLING
FAILURE

P21-HVACRCCW-B
Sheet 90
Sheet 87
Sheet 88

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR

Sheet 197

FAILURE OF RCCW ROOM
B FCU TO START

P21-HVACRCCWBFTS

FAILURE OF RCCW ROOM
B FCU TO START

P21-HVACRCCWBFTS-_1

Sheet 51

NO AUTO START SIGNAL
TO AIR HANDLING UNIT

RCCW ROOM B

C62-P21-RCCWAHUB
1.00E-03

  
Figure 4.10-2.  Sheet 175  Reactor Component Cooling Water System 
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4.10-243 

CHECK VALVE  0001B2
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G5
Sheet 59

P21-UV_-CC-G_70

Sheet 177

CHECK VALVE  0001B2
FAILS TO OPEN

P21-UV_-CC-0001B2
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B2

P21-UV_-CC_1_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B2

P21-UV_-CC_2_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B2

P21-UV_-CC_3_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B2

P21-UV_-CC_4_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B2 &
P21-UV_-CC-0001B3

P21-UV_-CC_5_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_5

3 1.69E-07

  
Figure 4.10-2.  Sheet 176  Reactor Component Cooling Water System 
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4.10-244 

P21-UV_-CC-G_70
Sheet 176

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_1_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_2_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_3_5_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_4_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 177  Reactor Component Cooling Water System 
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4.10-245 

STARTING UP SIGNAL
FAILS

P21-3005-_4
Sheet 87

NO AUTO START SIGNAL
TO PUMP C002B

C62-P21-C002B
1.00E-03

MANUAL START FAILURE

P21-0142-_4

NO MANUAL START
SIGNAL TO PUMP C002B

C62-P21-C002B-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 178  Reactor Component Cooling Water System 
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4.10-246 

STANDBY PUMP 3A FAILS

P21-0006-_5
Sheet 165
Sheet 207
Sheet 191
... see x-ref

PUMP C003A IN
MAINTENANCE

P21-NSC-TM-C003A

2 1.50E-03

MOTOR-DRIVEN PUMP
C0003A FAILS TO START

P21-0012-_5

Sheet 19

FAILURE TO RESTORE
RCCW TRAIN 3A PUMP

P21-TRN-RE-PUMP3A

2 3.00E-02

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0010-_5

Sheet 180

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A

Sheet 170

CHECK VALVE  0001A3
FAILS TO OPEN

P21-0013-_5

Sheet 24

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

STARTING UP SIGNAL
FAILS

P21-3005-_5

Sheet 183

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 179  Reactor Component Cooling Water System 
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4.10-247 

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0010-_5
Sheet 179
Sheet 201

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0011-_5

Sheet 18

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C003A ON LEVEL

C62-P21-C003A-SPUR

2 1.00E-03

  
Figure 4.10-2.  Sheet 180  Reactor Component Cooling Water System 
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4.10-248 

CHECK VALVE  0001A3
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G3
Sheet 24

P21-UV_-CC-G_68

Sheet 182

CHECK VALVE  0001A3
FAILS TO OPEN

P21-UV_-CC-0001A3
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3

P21-UV_-CC_1_3

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3

P21-UV_-CC_2_3

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1

P21-UV_-CC_3_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B2

P21-UV_-CC_3_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B3

P21-UV_-CC_3_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_3

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_5

3 1.69E-07

  
Figure 4.10-2.  Sheet 181  Reactor Component Cooling Water System 
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4.10-249 

P21-UV_-CC-G_68
Sheet 181

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_3_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 182  Reactor Component Cooling Water System 
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4.10-250 

STARTING UP SIGNAL
FAILS

P21-3005-_5
Sheet 179

NO AUTO START SIGNAL
TO PUMP C003A

C62-P21-C003A
1.00E-03

MANUAL RECOVERY
FAILURE

P21-0142-_5

NO MANUAL START
SIGNAL TO PUMP C003A

C62-P21-C003A-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 183  Reactor Component Cooling Water System 
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4.10-251 

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0010-_6
Sheet 92
Sheet 88

MOTOR-DRIVEN PUMP
C003B FAILS TO RUN

P21-0011-_6

Sheet 60

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C003B ON LEVEL

C62-P21-C003B-SPUR

2 1.00E-03

  
Figure 4.10-2.  Sheet 184  Reactor Component Cooling Water System 
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4.10-252 

STARTING UP SIGNAL
FAILS

P21-3005-_6
Sheet 88

NO AUTO START SIGNAL
TO PUMP C003B

C62-P21-C003B
1.00E-03

MANUAL START FAILURE

P21-0142-_6

NO MANUAL START
SIGNAL TO PUMP C003B

C62-P21-C003B-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 185  Reactor Component Cooling Water System 
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4.10-253 

PUMPS 1A AND 2B
RUNNING

P21-0156-_2
Sheet 164

PUMPS 1A AND 2B
RUNNING

P21-0155-_2

5

RUNNING PUMP 1A FAILS

P21-0005-_1

Sheet 165

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

RUNNING PUMP 2B FAILS

P21-0005-_4

Sheet 202

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 1A AND 2B

RUNNING

P21-FLG-SF-1A2BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 186  Reactor Component Cooling Water System 
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4.10-254 

PUMPS 1A AND 3B
RUNNING

P21-0156-_3
Sheet 164

PUMPS 1A AND 3B
RUNNING

P21-0155-_3

5

RUNNING PUMP 1A FAILS

P21-0005-_1

Sheet 165

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

RUNNING PUMP 3B FAILS

P21-0005-_6

Sheet 92

SPLIT FRACTION FOR
PUMPS 1A AND 3B

RUNNING

P21-FLG-SF-1A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 187  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-255 

PUMPS 2A AND 1B
RUNNING

P21-0156-_4
Sheet 164

PUMPS 2A AND 1B
RUNNING

P21-0155-_4

5

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

RUNNING PUMP 1B FAILS

P21-0005-_2

Sheet 201

RUNNING PUMP 2A FAILS

P21-0005-_3

Sheet 191

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 2A AND 1B

RUNNING

P21-FLG-SF-2A1BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 188  Reactor Component Cooling Water System 
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4.10-256 

STANDBY PUMP 1A FAILS

P21-0006-_1
Sheet 219
Sheet 208
Sheet 203
... see x-ref

PUMP C001A IN
MAINTENANCE

P21-NSC-TM-C001A

2 1.50E-03

MOTOR DRIVEN PUMP
C001A FAILS TO START

P21-0012-_1

Sheet 3

FAILURE TO RESTORE
RCCW TRAIN 1A PUMP

P21-TRN-RE-PUMP1A

2 3.00E-02

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P21-0010-_1

Sheet 166

RCCW-A ROOM COOLING
FAILURE

P21-HVACRCCW-A

Sheet 170

CHECK VALVE  0001A1
FAILS TO OPEN

P21-0013-_1

Sheet 10

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

STARTUP SIGNAL FAILS
TO 1A RCCW PUMP

P21-3005-_7

Sheet 222

LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

3 1.00E-03

  
Figure 4.10-2.  Sheet 189  Reactor Component Cooling Water System 
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4.10-257 

PUMPS 2A AND 2B
RUNNING

P21-0156-_5
Sheet 164

PUMPS 2A AND 2B
RUNNING

P21-0155-_5

5

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

RUNNING PUMP 2A FAILS

P21-0005-_3

Sheet 191

RUNNING PUMP 2B FAILS

P21-0005-_4

Sheet 202

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 2A AND 2B

RUNNING

P21-FLG-SF-2A2BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 190  Reactor Component Cooling Water System 
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4.10-258 

PUMPS 2A AND 3B
RUNNING

P21-0156-_6
Sheet 164

PUMPS 2A AND 3B
RUNNING

P21-0155-_6

5

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

RUNNING PUMP 2A FAILS

P21-0005-_3
Sheet 208
Sheet 190
Sheet 188

MOTOR-DRIVEN PUMP 
C002A  FAILS TO RUN

P21-0010-_3

Sheet 169

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR

Sheet 167

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

RUNNING PUMP 3B FAILS

P21-0005-_6

Sheet 92

SPLIT FRACTION FOR
PUMPS 2A AND 3B

RUNNING

P21-FLG-SF-2A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 191  Reactor Component Cooling Water System 
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4.10-259 

MOTOR-DRIVEN PUMP
C001B FAILS TO START

-- including common
cause

P21-MP_-FS-G2
Sheet 49

P21-MP_-FS-G_67

Sheet 193

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P21-MPC-FS-C001B
2.00E-03

CCF of two
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B

P21-MP_-FS_1_2

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A

P21-MP_-FS_2_3

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B

P21-MP_-FS_2_4

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003A

P21-MP_-FS_2_5

2 1.27E-06

CCF of two
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003B

P21-MP_-FS_2_6

2 1.27E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002A
P21-MP_-FS_1_2_3

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C002B
P21-MP_-FS_1_2_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003A
P21-MP_-FS_1_2_5

3 1.85E-06

  
Figure 4.10-2.  Sheet 192  Reactor Component Cooling Water System 
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4.10-260 

P21-MP_-FS-G_67
Sheet 192

CCF of three
components:

P21-MPC-FS-C001A &
P21-MPC-FS-C001B &
P21-MPC-FS-C003B
P21-MP_-FS_1_2_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C002B
P21-MP_-FS_2_3_4

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003A
P21-MP_-FS_2_3_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002A &
P21-MPC-FS-C003B
P21-MP_-FS_2_3_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003A
P21-MP_-FS_2_4_5

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C002B &
P21-MPC-FS-C003B
P21-MP_-FS_2_4_6

3 1.85E-06

CCF of three
components:

P21-MPC-FS-C001B &
P21-MPC-FS-C003A &
P21-MPC-FS-C003B
P21-MP_-FS_2_5_6

3 1.85E-06

CCF of all components
in group 'P21-MP_-FS'

P21-MP_-FS_ALL

6 1.87E-04

  
Figure 4.10-2.  Sheet 193  Reactor Component Cooling Water System 
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4.10-261 

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0010-_2
Sheet 90

Sheet 201

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0011-_2
Sheet 48

MOTOR DRIVEN PUMP
C001B FAILS TO RUN --

including common
cause

P21-MP_-FR-G2

Sheet 195

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C001B

C62-P21-C001B-SPUR
1.00E-03

  
Figure 4.10-2.  Sheet 194  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-262 

MOTOR DRIVEN PUMP
C001B FAILS TO RUN --

including common
cause

P21-MP_-FR-G2
Sheet 194

P21-MP_-FR-G_67

Sheet 196

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-MPC-FR-C001B
6.00E-04

CCF of two
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B

P21-MP_-FR_1_2

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A

P21-MP_-FR_2_3

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B

P21-MP_-FR_2_4

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003A

P21-MP_-FR_2_5

2 1.10E-07

CCF of two
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003B

P21-MP_-FR_2_6

2 1.10E-07

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002A
P21-MP_-FR_1_2_3

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C002B
P21-MP_-FR_1_2_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003A
P21-MP_-FR_1_2_5

3 5.73E-08

  
Figure 4.10-2.  Sheet 195  Reactor Component Cooling Water System 
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4.10-263 

P21-MP_-FR-G_67
Sheet 195

CCF of three
components:

P21-MPC-FR-C001A &
P21-MPC-FR-C001B &
P21-MPC-FR-C003B
P21-MP_-FR_1_2_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C002B
P21-MP_-FR_2_3_4

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003A
P21-MP_-FR_2_3_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002A &
P21-MPC-FR-C003B
P21-MP_-FR_2_3_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003A
P21-MP_-FR_2_4_5

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C002B &
P21-MPC-FR-C003B
P21-MP_-FR_2_4_6

3 5.73E-08

CCF of three
components:

P21-MPC-FR-C001B &
P21-MPC-FR-C003A &
P21-MPC-FR-C003B
P21-MP_-FR_2_5_6

3 5.73E-08

CCF of all components
in group 'P21-MP_-FR'

P21-MP_-FR_ALL

6 1.28E-06

  
Figure 4.10-2.  Sheet 196  Reactor Component Cooling Water System 
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4.10-264 

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR
Sheet 175
Sheet 92

Sheet 202
... see x-ref

AIR HANDLING UNIT
RCCWS ROOM TRAIN B

FAILS TO RUN

P21-0017-_1B

Sheet 50

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

3 1.00E-03

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN B
FAILS

NICWSB-SYS-FAILS

2 1.00E-03

  
Figure 4.10-2.  Sheet 197  Reactor Component Cooling Water System 
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4.10-265 

CHECK VALVE  0001B1
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G4
Sheet 52

P21-UV_-CC-G_69

Sheet 199

CHECK VALVE  0001B1
FAILS TO OPEN

P21-UV_-CC-0001B1
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1

P21-UV_-CC_1_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1

P21-UV_-CC_2_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1

P21-UV_-CC_3_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B2

P21-UV_-CC_4_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B3

P21-UV_-CC_4_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_5

3 1.69E-07

  
Figure 4.10-2.  Sheet 198  Reactor Component Cooling Water System 
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4.10-266 

P21-UV_-CC-G_69
Sheet 198

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_2_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A2 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_2_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A3 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_3_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001B1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_4_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 199  Reactor Component Cooling Water System 
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4.10-267 

STARTUP SIGNAL FAILS
TO 1B RCCW PUMP

P21-3005-_8
Sheet 90

NO AUTO START SIGNAL
TO PUMP C001B

C62-P21-C001B
1.00E-03

MANUAL RECOVERY
FAILURE

P21-0142-_2

NO MANUAL START
SIGNAL TO PUMP C001B

C62-P21-C001B-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 200  Reactor Component Cooling Water System 
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4.10-268 

PUMPS 3A AND 1B
RUNNING

P21-0156-_7
Sheet 164

PUMPS 3A AND 1B
RUNNING

P21-0155-_7

5

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

RUNNING PUMP 1B FAILS

P21-0005-_2
Sheet 86
Sheet 188
Sheet 165

MOTOR DRIVEN PUMP
C001B FAILS TO RUN

P21-0010-_2

Sheet 194

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR

Sheet 197

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

RUNNING PUMP 3A FAILS

P21-0005-_5
Sheet 203
Sheet 202
Sheet 209

MOTOR-DRIVEN PUMP
C0003A FAILS TO RUN

P21-0010-_5

Sheet 180

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

FAILURE OF RCCW ROOM
A FCU TO RUN

P21-HVACRCCWAFTR

Sheet 167

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 3A AND 1B

RUNNING

P21-FLG-SF-3A1BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 201  Reactor Component Cooling Water System 
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4.10-269 

PUMPS 3A AND 2B
RUNNING

P21-0156-_8
Sheet 164

PUMPS 3A AND 2B
RUNNING

P21-0155-_8

5

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

RUNNING PUMP 2B FAILS

P21-0005-_4
Sheet 89
Sheet 190
Sheet 186

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P21-0010-_4

Sheet 174

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

FAILURE OF RCCW ROOM
B FCU TO RUN

P21-HVACRCCWBFTR

Sheet 197

RUNNING PUMP 3A FAILS

P21-0005-_5

Sheet 201

STANDBY PUMP 3B FAILS

P21-0006-_6

Sheet 88

SPLIT FRACTION FOR
PUMPS 3A AND 2B

RUNNING

P21-FLG-SF-3A2BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 202  Reactor Component Cooling Water System 
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4.10-270 

PUMPS 3A AND 3B
RUNNING

P21-0156-_9
Sheet 164

PUMPS 3A AND 3B
RUNNING

P21-0155-_9

5

STANDBY PUMP 1B FAILS

P21-0006-_2

Sheet 90

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 2B FAILS

P21-0006-_4

Sheet 87

RUNNING PUMP 3A FAILS

P21-0005-_5

Sheet 201

RUNNING PUMP 3B FAILS

P21-0005-_6

Sheet 92

SPLIT FRACTION FOR
PUMPS 3A AND 3B

RUNNING

P21-FLG-SF-3A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 203  Reactor Component Cooling Water System 
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4.10-271 

FAILURES OF RCCW HX
TRAIN B DISCHARGE
VALVE F0023B & XTIE

F0027

P21-F0023-_2A
Sheet 163

AIR OPERATED VALVE
F0023B FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023B

4 2.40E-05

AIR OPERATED RCCW
XTIE VALVE F0027

FAILS TO REMAIN OPEN

P21-ACV-OC-F0027

2 2.40E-05

  
Figure 4.10-2.  Sheet 204  Reactor Component Cooling Water System 
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4.10-272 

RCCW SURGE TANK B
LEAKS

CATASTROPHICALLY AND
IS NOT ISOLATED FROM

A
P21-0161-_2

Sheet 163
Sheet 93

RCCW SURGE TANK 0001B
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001B

4 2.40E-06

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

  
Figure 4.10-2.  Sheet 205  Reactor Component Cooling Water System 
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4.10-273 

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A WITH
TRAIN ISOLATION

P21-0162-_2A
Sheet 163

NO FLOW TO RCCW
COMPONENTS AND NO

LOPP TRAIN A WITH
TRAIN ISOLATION

P21-0162-_3A

2OF 3 TRAIN A PUMPS
FAIL

P21-0162-_4A

2 OF 3 TRAIN A PUMPS
FAIL PUMP 1A RUNNING

P21-0170-_1A

Sheet 207

2 OF 3 TRAIN A PUMPS
FAIL PUMP 2A RUNNING

P21-0170-_4A

Sheet 208

2 OF 3 TRAIN A PUMPS
FAIL PUMP 3A RUNNING

P21-0170-_7A

Sheet 209

FAILURES OF RCCW HX
TRAIN A DISCHARGE

VALVE F0023A

P21-F0023A

Sheet 219

RCCW SURGE TANKS
CATASTROPHIC LEAK

FAILS TRAIN A

P21-0160-_1A

Sheet 163

FAILURES WHICH CAUSE
RCCW TRAIN ISOLATION

P21-0163-_1

Sheet 93

  
Figure 4.10-2.  Sheet 206  Reactor Component Cooling Water System 
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4.10-274 

2 OF 3 TRAIN A PUMPS
FAIL PUMP 1A RUNNING

P21-0170-_1A
Sheet 206

2 OF 3 TRAIN A PUMPS
FAIL PUMP 1A RUNNING

P21-0170-_3A

2

RUNNING PUMP 1A FAILS

P21-0005-_1

Sheet 165

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

SPLIT FRACTIONS FOR
WHICH PUMP 1A IS

RUNNING

P21-0170-_2A

SPLIT FRACTION FOR
PUMPS 1A AND 1B

RUNNING

P21-FLG-SF-1A1BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 1A AND 2B

RUNNING

P21-FLG-SF-1A2BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 1A AND 3B

RUNNING

P21-FLG-SF-1A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 207  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-275 

2 OF 3 TRAIN A PUMPS
FAIL PUMP 2A RUNNING

P21-0170-_4A
Sheet 206

2 OF 3 TRAIN A PUMPS
FAIL PUMP 2A RUNNING

P21-0170-_6A

2

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

RUNNING PUMP 2A FAILS

P21-0005-_3

Sheet 191

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

SPLIT FRACTIONS FOR
WHICH PUMP 2A IS

RUNNING

P21-0170-_5A

SPLIT FRACTION FOR
PUMPS 2A AND 1B

RUNNING

P21-FLG-SF-2A1BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 2A AND 2B

RUNNING

P21-FLG-SF-2A2BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 2A AND 3B

RUNNING

P21-FLG-SF-2A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 208  Reactor Component Cooling Water System 
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4.10-276 

2 OF 3 TRAIN A PUMPS
FAIL PUMP 3A RUNNING

P21-0170-_7A
Sheet 206

2 OF 3 TRAIN A PUMPS
FAIL PUMP 3A RUNNING

P21-0170-_9A

2

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

RUNNING PUMP 3A FAILS

P21-0005-_5

Sheet 201

SPLIT FRACTIONS FOR
WHICH PUMP 3A IS

RUNNING

P21-0170-_8A

SPLIT FRACTION FOR
PUMPS 3A AND 1B

RUNNING

P21-FLG-SF-3A1BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 3A AND 2B

RUNNING

P21-FLG-SF-3A2BPUMP

3 1.10E-01

SPLIT FRACTION FOR
PUMPS 3A AND 3B

RUNNING

P21-FLG-SF-3A3BPUMP

3 1.10E-01

  
Figure 4.10-2.  Sheet 209  Reactor Component Cooling Water System 
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4.10-277 

COMPLETE LOSS OF AIR
SYSTEMS 24 HOURS

P21-0169-_1
Sheet 93

COMPLETE LOSS OF AIR
SYSTEMS

%T-IA
1.02E-02

  
Figure 4.10-2.  Sheet 210  Reactor Component Cooling Water System 
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4.10-278 

RCCW HX RUPTURE

P21-0164-_1
Sheet 93

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

P21-HX_-LK-B001A

4 2.40E-05

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

P21-HX_-LK-B001B

4 2.40E-05

HEAT EXCHANGER
FAILURE (LEAK OR

RUPTURE)

P21-HX_-LK-B002A

4 2.40E-05

HEAT EXCHANGER B002B
FAILS WHILE OPERATING

P21-HX_-LK-B002B

4 2.40E-05

HEAT EXCHANGER (LEAK
OR RUPTURE)

P21-HX_-LK-B003A

4 2.40E-05

HEAT EXCHANGER B003B
FAILS WHILE OPERATING

P21-HX_-LK-B003B

4 2.40E-05

  
Figure 4.10-2.  Sheet 211  Reactor Component Cooling Water System 
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4.10-279 

FAPCS HX RUPTURE

P21-0165-_1
Sheet 93

HEAT EXCHANGER B001A
FAILS WHILE OPERATING

G21-HX_-LK-B001A
2.40E-05

HEAT EXCHANGER B001B
FAILS WHILE OPERATING

G21-HX_-LK-B001B
2.40E-05

  
Figure 4.10-2.  Sheet 212  Reactor Component Cooling Water System 
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4.10-280 

RWCU/SDC HX RUPTURE

P21-0166-_1
Sheet 93

HEAT EXCHANGER 2A FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002A
2.40E-05

HEAT EXCHANGER 2B FOR
RWCU/SDCS FAILS WHILE

OPERATING

G31-HX_-LK-B002B
2.40E-05

  
Figure 4.10-2.  Sheet 213  Reactor Component Cooling Water System 
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4.10-281 

CRD HX RUPTURE

P21-0167-_1
Sheet 93

CRD PUMP A OIL COOLER
(LEAK OR RUPTURE)

C12-HX_-LK-CRDA
2.40E-05

CRD PUMP B OIL COOLER
(LEAK OR RUPTURE)

CRD-HX_-LK-CRDB
2.40E-05

  
Figure 4.10-2.  Sheet 214  Reactor Component Cooling Water System 
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4.10-282 

TEMPERATURE
INSTRUMENT FAILURES

P21-0168-_1
Sheet 93

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN A

C62-P21-RCCWTA

2 1.00E-03

TEMPERATURE CONTROL
FAILURES RCCW HX

TRAIN B

C62-P21-RCCWTB

2 1.00E-03

  
Figure 4.10-2.  Sheet 215  Reactor Component Cooling Water System 
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PRESSURE INSTRUMENT
FAILURES

P21-0170-_1
Sheet 93

PRESSURE CONTROL
FAILURES RCCW HX

TRAIN A

C62-P21-RCCWPA
1.00E-03

PRESSURE CONTROL
FAILURES RCCW HX

TRAIN B

C62-P21-RCCWPB
1.00E-03

  
Figure 4.10-2.  Sheet 216  Reactor Component Cooling Water System 
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SPURIOUS ACTUATION OF
LOW LEVEL SIGNALS

FROM TANK AND SURGE
LINE

P21-0171-_1
Sheet 93

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C003A ON LEVEL

C62-P21-C003A-SPUR

2 1.00E-03

SPURIOUS TRIP OF RCCW
MOTOR DRIVEN PUMP

C003B ON LEVEL

C62-P21-C003B-SPUR

2 1.00E-03

  
Figure 4.10-2.  Sheet 217  Reactor Component Cooling Water System 
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LOSS OF ELECTRICAL
POWER WHICH WOULD

LEAD TO TRAIN
SEPARATION

G102
Sheet 93

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

7 1.00E-03

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

7 1.00E-03

  
Figure 4.10-2.  Sheet 218  Reactor Component Cooling Water System 
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INSUFFICIENT
DISCHARGE FLOW FROM

RCCW TRAIN A (LOPP)

P21-0004-_5A
Sheet 162

1/3 PUMPS FAIL IN
TRAIN A (LOPP)

P21-0005-_7A

STANDBY PUMP 1A FAILS

P21-0006-_1

Sheet 189

STANDBY PUMP 2A FAILS

P21-0006-_3

Sheet 168

STANDBY PUMP 3A FAILS

P21-0006-_5

Sheet 179

FAILURES OF RCCW HX
TRAIN A DISCHARGE

VALVE F0023A

P21-F0023A
Sheet 206

AIR OPERATED VALVE
F0023A FAILS TO OPEN

P21-0031-_23A

Sheet 25

AIR OPERATED VALVE
F0023A FAILS TO

REMAIN OPEN

P21-ACV-OC-F0023A

4 2.40E-05

FAILURE OF CONTROL
SIGNAL TO VALVE

F0023A

C62-P21-F0023A
1.00E-03

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

RCCW SURGE TANK 0001A
LEAKS

CATASTROPHICALLY

P21-TNK-RP-0001A

4 2.40E-06

  
Figure 4.10-2.  Sheet 219  Reactor Component Cooling Water System 
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CHECK VALVE  0001A1
FAILS TO OPEN --
including common

cause

P21-UV_-CC-G1
Sheet 10

P21-UV_-CC-G_66

Sheet 221

CHECK VALVE  0001A1
FAILS TO OPEN

P21-UV_-CC-0001A1
1.00E-04

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2

P21-UV_-CC_1_2

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3

P21-UV_-CC_1_3

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1

P21-UV_-CC_1_4

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B2

P21-UV_-CC_1_5

2 4.27E-08

CCF of two
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B3

P21-UV_-CC_1_6

2 4.27E-08

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_3

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_5

3 1.69E-07

  
Figure 4.10-2.  Sheet 220  Reactor Component Cooling Water System 
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P21-UV_-CC-G_66
Sheet 220

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A2 &

P21-UV_-CC-0001
P21-UV_-CC_1_2_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_4

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001A3 &

P21-UV_-CC-0001
P21-UV_-CC_1_3_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_5

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B1 &

P21-UV_-CC-0001
P21-UV_-CC_1_4_6

3 1.69E-07

CCF of three
components:

P21-UV_-CC-0001A1 &
P21-UV_-CC-0001B2 &

P21-UV_-CC-0001
P21-UV_-CC_1_5_6

3 1.69E-07

CCF of all components
in group 'P21-UV_-CC'

P21-UV_-CC_ALL

6 3.43E-06

  
Figure 4.10-2.  Sheet 221  Reactor Component Cooling Water System 
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STARTUP SIGNAL FAILS
TO 1A RCCW PUMP

P21-3005-_7
Sheet 189

NO AUTO START SIGNAL
TO PUMP C001A

C62-P21-C001A
1.00E-03

MANUAL RECOVERY
FAILURE

P21-0142-_1

NO MANUAL START
SIGNAL TO PUMP C001A

C62-P21-C001A-MAN
1.00E-03

OP. FAILS MAN. ACT.
OF STDBY PUMP WHEN
AUT. ACTUATION FAIL

P21-XHE-FO-STDBYPUMP

6 2.69E-01

  
Figure 4.10-2.  Sheet 222  Reactor Component Cooling Water System 
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INSUFFICIENT HEAT
TRANSFER FOR TRAIN A

COMPONENTS

P21-0003-_5A
Sheet 162

RCCW HX FAIL AND NO
LOPP FOR TRAIN A

COMPONENTS

P21-0258-_1A

RCCW HX FAIL AND NO
LOPP FOR TRAIN A

COMPONENTS

P21-0262-_1A

2 OF 6 RCCW HX FAIL

P21-0257-_1

Sheet 99

TRAIN A RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_2A

Sheet 224

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

3 OF 3 TRAIN A RCCW
HX FAIL AFTER LOPP

P21-0259-_1A

3 OF 3 TRAIN A RCCW
HX FAIL AFTER LOPP

P21-0004-_2A

LOSS OF ONE OF 3
TRAIN A RCCW HXS

AFTER LOPP

P21-0009-_1A

Sheet 230

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

8 1.00E-03

  
Figure 4.10-2.  Sheet 223  Reactor Component Cooling Water System 
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TRAIN A RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_2A
Sheet 223

TRAIN A RCCW HX FAILS
AND NO LOPP WITH
TRAIN ISOLATION

P21-0262-_3A

2 OF 3 TRAIN A HEAT
EXCHANGERS FAIL

P21-0262-_4A

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1A

RUNNING

P21-0270-_1A

Sheet 225

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2A

RUNNING

P21-0270-_4A

Sheet 226

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3A

RUNNING

P21-0270-_7A

Sheet 228

RCCW PUMP CROSSTIE
FAILURE

P21-0005-_9

Sheet 84

FAILURES WHICH CAUSE
RCCW TRAIN ISOLATION

P21-0163-_1

Sheet 93

  
Figure 4.10-2.  Sheet 224  Reactor Component Cooling Water System 
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2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1A

RUNNING

P21-0270-_1A
Sheet 224

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 1A

RUNNING

P21-0270-_3A

2

HEAT EXCHANGER 0001A 
FAILURES (HX 0001A IN

SERVICE)

P21-0015-_1

Sheet 107

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

SPLIT FRACTIONS FOR
WHICH HX 1A IS

RUNNING

P21-0270-_2A

SPLIT FRACTION FOR
HXs 1A AND 1B RUNNING

P21-FLG-SF-1A1BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 1A AND 2B RUNNING

P21-FLG-SF-1A2BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 1A AND 3B RUNNING

P21-FLG-SF-1A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 225  Reactor Component Cooling Water System 
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2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2A

RUNNING

P21-0270-_4A
Sheet 224

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 2A

RUNNING

P21-0270-_6A

2

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0002A 
FAILURES (RCCW HX

0002A IN SERVICE)

P21-0015-_3

Sheet 114

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

SPLIT FRACTIONS FOR
WHICH HX 2A IS

RUNNING

P21-0270-_5A

Sheet 227

  
Figure 4.10-2.  Sheet 226  Reactor Component Cooling Water System 
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SPLIT FRACTIONS FOR
WHICH HX 2A IS

RUNNING

P21-0270-_5A
Sheet 226

SPLIT FRACTION FOR
HXs 2A AND 1B RUNNING

P21-FLG-SF-2A1BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 2A AND 2B RUNNING

P21-FLG-SF-2A2BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 2A AND 3B RUNNING

P21-FLG-SF-2A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 227  Reactor Component Cooling Water System 
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2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3A

RUNNING

P21-0270-_7A
Sheet 224

2 OF 3 TRAIN B HEAT
EXCHANGERS FAIL HX 3A

RUNNING

P21-0270-_9A

2

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0003A 
FAILURES (RCCW HX

0003A IN SERVICE)

P21-0015-_5

Sheet 127

SPLIT FRACTIONS FOR
WHICH HX 3A IS

RUNNING

P21-0270-_8A

Sheet 229

  
Figure 4.10-2.  Sheet 228  Reactor Component Cooling Water System 



NEDO-33201 Rev 3 

4.10-296 

SPLIT FRACTIONS FOR
WHICH HX 3A IS

RUNNING

P21-0270-_8A
Sheet 228

SPLIT FRACTION FOR
HXs 3A AND 1B RUNNING

P21-FLG-SF-3A1BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 3A AND 2B RUNNING

P21-FLG-SF-3A2BHX

3 1.10E-01

SPLIT FRACTION FOR
HXs 3A AND 3B RUNNING

P21-FLG-SF-3A3BHX

3 1.10E-01

  
Figure 4.10-2.  Sheet 229  Reactor Component Cooling Water System 
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LOSS OF ONE OF 3
TRAIN A RCCW HXS

AFTER LOPP

P21-0009-_1A
Sheet 223

HEAT EXCHANGER 0001A
FAILURES (RCCW HX
0001A IN STANDBY)

P21-0016-_1

Sheet 112

HEAT EXCHANGER 0002A
FAILURES (RCCW HX
0002A IN STANDBY)

P21-0016-_3

Sheet 101

HEAT EXCHANGER 0003A
FAILURES (RCCW HX
0003A IN STANDBY)

P21-0016-_5

Sheet 103

  
Figure 4.10-2.  Sheet 230  Reactor Component Cooling Water System 
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4.11  PLANT SERVICE WATER SYSTEM - (P41) 

4.11.1  Functional Description 

The Plant Service Water System (PSWS) provides cooling for the Reactor Component Cooling 
Water System (RCCWS) and Turbine Component Cooling Water System (TCCWS) heat 
exchangers. 

The PSWS is designed so that neither a single active nor single passive component failure results 
in a complete loss of nuclear island cooling and/or plant dependence on any safety-related 
system.  This is achieved by redundant components, automatic valves and piping cross-connects 
for increased reliability. 

The PSWS is designed for ease of restoration of its function after a component failure without 
plant operating mode or power level change.  It is designed to operate during a Loss of Preferred 
Power (LOPP), and for operation from the main control room (MCR). 

4.11.2  Assumptions 

The following assumptions are used for the system model: 

(1) Common cause was not modeled for passive failures where the active failures dominate.  
For example, if the failure of an MOV to open is 4.00E-03 and failure to remain open for 
24 hours is 3.36E-06, common cause will be modeled for the valve to open (the active 
failure) but not for the failure of the valve to remain open for 24 hours (the passive failure). 

(2) Cross connect valve between cooling tower A and cooling tower B is normally open.  With 
the cross connect normally open, either cooling tower can be used to cool either PSW train. 

(3) One PSW pump will normally be in operation per train.  Two of four pumps are required 
for success.   

(4) Component test intervals assumed for the model are provided in Table 4.11-3. 

(5) PSW pump discharge MOVs must open whenever a PSW pump starts.  PSW pump 
discharge MOVs are closed whenever the pump is shut down and open when the associated 
pump is started.  

(6) Mechanical draft cooling tower A is assumed to be in service and mechanical draft cooling 
tower B in standby.  Two of four fans are required for success. 

4.11.3  System Description 

The PSWS analysis described here refers to the system configuration shown in Figure 4.11-1. 

4.11.3.1  Hardware Configuration 

The PSWS consists of two independent and 100% redundant trains that continuously circulate 
water through the RCCWS and TCCWS heat exchangers. 

Each PSWS train consists of two vertical pumps taking suction from a plant service water (PSW) 
basin.  Each pump discharges to a common header through a check valve, a self-cleaning duplex 
strainer, and a motorized discharge valve.  Each common header supplies PSW to parallel 
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RCCWS and TCCWS heat exchanger trains.  PSW is returned via a common header to the 
mechanical draft cooling tower (AHS) or to the natural draft cooling tower (NPHS) in each train.  
Remotely-operated isolation valves and a cross-tie line permit routing of the PSW to either heat 
sink.  The RCCWS and TCCWS heat exchangers are provided with isolation valves for remote 
operation.  Manual balancing valves are provided at each heat exchanger outlet. 

The PSWS pumps are located at the plant service water basins.  Basin water level is monitored to 
ensure sufficient NPSH at design flow is provided to the PSWS pumps.  Normally, the pumps 
and motor-operated valves in each train are powered from redundant electrical buses. During a 
LOPP, they are powered from the two nonsafety-related standby diesel-generators. 

The AHS provided for each PSWS train is a separate, multi-celled mechanical draft cooling 
tower with 50% of the cell fans supplied by one of the redundant electrical buses. During a 
LOPP, the fans are powered from the two nonsafety-related standby diesel-generators. A full 
flow bypass is provided to return water directly to the PSWS basin to allow ease of cold weather 
startup.  

The PSWS design permits detection and alarming in the MCR of any potential gross leakage and 
should permit the isolation of any such leak in a sufficiently short period of time to preclude 
extensive plant damage. 

The potential for water hammer is mitigated through the use of various system design and layout 
features such as automatic air release/vacuum valves installed at high points in system piping and 
at the pump discharge, proper valve actuation times to minimize water hammer, procedural 
requirements ensuring proper line filling prior to system operation and after maintenance 
operations, and the use of check valves at pump discharge to prevent backflow into the pumps. 

4.11.3.2  System Operation 

During normal operation, two of the four PSWS pumps are in service.  Heat removed from the 
RCCWS and TCCWS is rejected to the cooling tower.  Operation of any two of the four PSWS 
pumps is sufficient for the design heat load removal in any normal operating mode with the 
exception of the normal cooldown mode, when three pumps are initially used. 

During a LOPP, the running PSWS pumps restart automatically using power supplied by the 
nonsafety-related standby diesel generators.  However, as a conservatism, the model assumes 
that manual restart is required. 

Each PSWS pump is control interlocked with its associated pump discharge motor-operated 
valve such that start of a PSWS pump will cause its associated pump discharge motor-operated 
valve to open.  Similarly, the associated pump discharge motor-operated valve will close when 
the pump is stopped or trips. 

4.11.3.3  Components Location 

The TCCW and RCCW heat exchangers are located in the Turbine Building.  Therefore, the 
PSWS piping that is connected to these heat exchangers is routed through sections of the Turbine 
Building.  The PSWS pumps, discharge strainers, a section of PSWS piping, and the mechanical 
draft cooling towers are located in the Service Water/Water Treatment Building. 
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4.11.4  Automatic and Manual Control 

Abnormal operating conditions will be annunciated in the MCR.  The PSWS active component 
operating status and system design parameters (e.g. pump flow rates, temperatures, pressures, 
etc., and component inoperable status) will be monitored and indicated in the MCR.   

4.11.4.1  Automatic Actuation 

One PSWS pump will normally be in operation per train. A standby pump will start 
automatically under the following conditions: 

• Detection of a low system pressure signal  

• Loss of electric power to an operating pump. 

• Operating pump trip signal. 

The PSWS system pumps will be equipped with self-cleaning strainers which will operate 
automatically upon a high differential pressure signal across the strainers.  The pump discharge 
strainers will have remote MCR manual override features for their automatic cleaning cycle. 

An active failure of one of the electrical buses will result in the trip of the corresponding pump.  
The redundant standby pump will automatically start from an unaffected electrical bus. 

4.11.4.2  Manual Actuation 

The only human recovery action modeled in the PSWS system model is pump restart.  The 
PSWS system can be operated from either the MCR or the remote shutdown panels.   

The inlet and outlet TCCWS and RCCWS heat exchanger valves can be manually operated from 
the MCR to allow the lineup of any combination of PSWS pump and RCCWS/TCCWS heat 
exchanger. 

4.11.4.3  Safety Actuation 

There is no safety actuation function associated with the PSWS. 

4.11.5  System Interfaces 

The PSWS components depend on electrical and N-DCIS support systems as shown in Table 
4.11-2a.  System transfers are provided in Table 4.11-2b. 

The PSWS removes heat from the RCCWS and TCCWS heat exchangers.  The boundary of the 
PSWS system as modeled does not include the PSWS valves for the individual RCCWS and 
TCCWS heat exchangers. 

4.11.6  System Testing 

The PSWS is a nonsafety-related system and no Technical Specifications exist for it.  Periodic 
change in train operation is assumed such that the relevant train components are checked 
quarterly, as indicated in Table 4.11-3.  
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4.11.7  System Maintenance 

Because of the redundancy of the PSWS, maintenance can be performed on pumps during 
normal operation.  Maintenance unavailability has been included for all four PSW pumps during 
power operation.   

4.11.8  Common Cause Failures 

Common Cause Failure (CCF) events within the PSWS are listed in Table 4.11-4.  Detailed 
common cause failure analysis methods are provided in Section 5.3. 

4.11.9  Fault Tree Analysis 

4.11.9.1  Top Event Definitions 

The list of the top PSWS events is shown in Table 4.11-6.  

• P41-0001-_1 for loss of PSWS. 

• P41-0001-_1-LL is for loss of PSWS to be used for support of the diesel generators.  All 
transfers have been removed to eliminate logic loops. 

4.11.9.2  Fault Tree Description 

The PSW system fault tree is depicted in Figure 4.11-2.  Split fractions are used to model the 
various configurations of inservice and standby components that might exist during normal 
operation.  However, the use of split fractions tends to result in relatively large fault trees and 
makes quantification more difficult. 

In order to simplify the model for quantification, certain components are modeled as normally 
running.  For example, pumps 2A and 2B are assumed to be running and, therefore, include basic 
events for failure to start, as opposed to failure to start and failure to run.  Other components 
were treated in similar fashion.  The difference between the running and standby components, as 
modeled, is that the standby components include start failures, testing and maintenance basic 
events, restoration errors and demand failures where applicable. 

In addition to the various component combinations that might exist, differences between the 
LOPP and non-LOPP sequences were also modeled.  During a LOPP, PSW relies on power from 
the non-safety related diesel generators, which are cooled by RCCW, which is cooled by PSW.  
To account for this, the additional logic loop top event shown in Section 4.11.9.1 was created. 

4.11.9.3  Human Interactions 

Human interactions are shown in Table 4.11-5.  Restoration errors are assumed for LOPP cases 
where operators fail to restore PSW pumps following failure of automatically sequenced start 
signals.  The probability assigned to these restoration errors is consistent with Section 6. 

4.11.9.4  Special Events 

There are no special events associated with the PSWS. 
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4.11.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA.  A 
summary of the basic events included in the system fault tree are reported in Table 4.11-7, and 
the top cutsets from quantification of the PSW system tops are provided in Table 4.11-8. 

4.11.11  PRA Insight 

Common cause failures are the dominant contributors to system failure for both LOPP and non-
LOPP top events.  The LOPP sequences failures are significantly higher than the non-LOPP 
sequences, primarily because the probabilities used for failures to open or failure to start are 
significantly higher than those used for failure to remain open or failure to run. 

System importance sensitivities are performed.  Details are provided in Section 11.3.1.15, and 
Tables 11.3-15 and 11.3-16 contain the PSW system importance rankings based on RAW and 
FV, respectively. 
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Table 4.11-1  

PSWS - Control Room Instrumentation and Alarms 
Controls 

PSWS Pump 1A start / stop and control mode status 

PSWS Pump 2A start / stop and control mode status 

PSWS Pump 1B start / stop and control mode status 

PSWS Pump 2B start / stop and control mode status 

PSWS Motor operated valves 

PSWS Pump Discharge Strainers manual override for automatic cleaning cycle. 

Displays 
PSWS pump 1A motor current, winding temperature and bearing temperature 

PSWS pump 2A motor current, winding temperature and bearing temperature 

PSWS pump 1Bmotor current, winding temperature and bearing temperature 

PSWS pump 2Bmotor current, winding temperature and bearing temperature 

PSWS discharge pressure and discharge flow 

PSWS pump 1A strainer differential pressure 

PSWS pump 2A strainer differential pressure 

PSWS pump 1B strainer differential pressure 

PSWS pump 2B strainer differential pressure 

PSWS pump discharge header pressure and temperature 

Motor operated valves position 

Temperature on the inlet and outlet side of each RCCWS and TCCWS HX. 

Differential pressure on the service water side of each RCCWS and TCCWS. 

Discharge flow on outlet of each RCCWS and TCCWS heat exchanger. 

Flow control valve position indication. 

Level on each side of the PSWS basin. 

Alarms 
High differential pressure across pump discharge strainers 

High and low PSWS supply pressure. 

High and low PSWS pump discharge flow. 

High RCCWS/TCCWS heat exchanger inlet temperature 

High and low RCCWS/TCCWS heat exchanger outlet temperature. 

PSWS pump trip and electrical status alarms. 

PSWS standby pump auto-start 

A significant difference between the return header flow  pressure (leak). 

PSWS pump motor winding high temperature 
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Table 4.11-1  

PSWS - Control Room Instrumentation and Alarms 
PSWS pump motor bearing high temperature 

PSWS basin low water level. 

A high differential pressure across the PSWS side of the RCCWS/TCCWS heat exchangers. 

Failure to open/close a motor-operated or air-operated valve. 
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Table 4.11-2a  

PSWS - System Dependencies  

Transmission 
Signal  

C62 DCIS 
6.9 KV AC Power 480 VAC Power 

Component 

 
RH Bus 

A2 
RH Bus 

B2 R13 Div A R13 Div B  
B1-1 

PSW PMP C001A X X  X  
PSW PMP C002A X X  X  
PSW PMP C001B X  X  X 
PSW PMP C002B X  X  X 
PUMP F002A MOV X   X  
PUMP F002B MOV X    X 
PUMP F004A MOV X   X  
PUMP F004B MOV X    X 
F002A AOV X     

F006A AOV X     
F004A AOV X     
F009A AOV X     
F001A AOV X     
F007A AOV X     
F005A AOV X     
F003A AOV X     
F008A AOV X     
F005A MOV X X    
F002B AOV X     
F006B AOV X     
F004B AOV X     
F009B AOV X     
F001B AOV X     
F007B AOV X     
F005B AOV X     
F003B AOV X     
F008B AOV X     
FAN 1A X   X  
FAN 2A X   X  
FAN 1B X    X 
FAN 2B X    X 
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Table 4.11-2b  

PSWS - Transfers 

Transfer Description 

C62-P41-
C001A NO AUTO START ACTUATION SIGNAL FOR PUMP 1A 

C62-P41-
C001B NO AUTO START ACTUATION SIGNAL FOR PUMP 1B 

C62-P41-
C002A NO AUTO START ACTUATION SIGNAL FOR PUMP 2A 

C62-P41-
C002B NO AUTO START ACTUATION SIGNAL FOR PUMP 2B 

C62-P41-F002A NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F002A PSW PUMP 1A 
DISCHARGE 

C62-P41-F002B NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F002B PSW PUMP 1B 
DISCHARGE 

C62-P41-F004A NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F004A PSW PUMP 2A 
DISCHARGE 

C62-P41-F004B NO AUTO OPEN ACTUATION SINGAL FOR VALVE F004B PSW PUMP 2B 
DISCHARGE 

R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 

R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000B3 

R12-SW-A LOSS OF 480 VAC FROM SW BLDG POWER CENTER A 

R12-SW-B LOSS OF 480 VAC FROM SW BLDG POWER CENTER B 

XHOSLOPP HOUSE EVENT: INITIATING EVENT IS LOPP (VALUE =1) 
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Table 4.11-3  

PSWS – Component Test and Maintenance 

Component Type Expected Test Interval Components aligned away from emergency 
position without automatic return logic 

Pumps Quarterly None 
Active valves Quarterly None 

All other 
components 

24 Months None 

Basic Event Probability Description 

P41-NSC-TM-
C001A 1.50E-03 PUMP C001A IN MAINTENANCE 

P41-NSC-TM-
C001B 1.50E-03 PUMP C001B IN MAINTENANCE 

P41-NSC-TM-
C002A 1.50E-03 PUMP C002A IN MAINTENANCE 

P41-NSC-TM-
C002B 1.50E-03 PUMP C002B IN MAINTENANCE 

Note: A quarterly active component rotation is assumed. 
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Table 4.11-4  

PSWS - Common Cause Failure 

Basic Event Probability Description 

P41-FAN-FR_1_2 4.444E-06 CCF of two components: P41-FAN-FR-0001A & P41-FAN-FR-0001B

P41-FAN-FR_1_2_3 4.444E-07 CCF of three components: P41-FAN-FR-0001A & P41-FAN-FR-
0001B & P41-FAN-FR-0002A 

P41-FAN-FR_1_2_4 4.444E-07 CCF of three components: P41-FAN-FR-0001A & P41-FAN-FR-
0001B & P41-FAN-FR-0002B 

P41-FAN-FR_1_3 4.444E-06 CCF of two components: P41-FAN-FR-0001A & P41-FAN-FR-0002A

P41-FAN-FR_1_3_4 4.444E-07 CCF of three components: P41-FAN-FR-0001A & P41-FAN-FR-
0002A & P41-FAN-FR-0002B 

P41-FAN-FR_1_4 4.444E-06 CCF of two components: P41-FAN-FR-0001A & P41-FAN-FR-0002B

P41-FAN-FR_2_3 4.444E-06 CCF of two components: P41-FAN-FR-0001B & P41-FAN-FR-0002A

P41-FAN-FR_2_3_4 4.444E-07 CCF of three components: P41-FAN-FR-0001B & P41-FAN-FR-
0002A & P41-FAN-FR-0002B 

P41-FAN-FR_2_4 4.444E-06 CCF of two components: P41-FAN-FR-0001B & P41-FAN-FR-0002B

P41-FAN-FR_3_4 4.444E-06 CCF of two components: P41-FAN-FR-0002A & P41-FAN-FR-0002B

P41-FAN-FR_ALL 1.200E-05 CCF of all components in group 'P41-FAN-FR' 

P41-FAN-FS_1_2 5.263E-06 CCF of two components: P41-FAN-FS-0001A & P41-FAN-FS-0001B

P41-FAN-FS_1_2_3 5.263E-07 CCF of three components: P41-FAN-FS-0001A & P41-FAN-FS-
0001B & P41-FAN-FS-0002A 

P41-FAN-FS_1_2_4 5.263E-07 CCF of three components: P41-FAN-FS-0001A & P41-FAN-FS-
0001B & P41-FAN-FS-0002B 

P41-FAN-FS_1_3 5.263E-06 CCF of two components: P41-FAN-FS-0001A & P41-FAN-FS-0002A

P41-FAN-FS_1_3_4 5.263E-07 CCF of three components: P41-FAN-FS-0001A & P41-FAN-FS-
0002A & P41-FAN-FS-0002B 

P41-FAN-FS_1_4 5.263E-06 CCF of two components: P41-FAN-FS-0001A & P41-FAN-FS-0002B

P41-FAN-FS_2_3 5.263E-06 CCF of two components: P41-FAN-FS-0001B & P41-FAN-FS-0002A

P41-FAN-FS_2_3_4 5.263E-07 CCF of three components: P41-FAN-FS-0001B & P41-FAN-FS-
0002A & P41-FAN-FS-0002B 

P41-FAN-FS_2_4 5.263E-06 CCF of two components: P41-FAN-FS-0001B & P41-FAN-FS-0002B

P41-FAN-FS_3_4 5.263E-06 CCF of two components: P41-FAN-FS-0002A & P41-FAN-FS-0002B

P41-FAN-FS_ALL 1.421E-05 CCF of all components in group 'P41-FAN-FS' 

P41-MOV-CC-
PMP_1_2 6.870E-06 CCF of two components: P41-MOV-CC-PMPF002A & P41-MOV-CC-

PMPF002B 

P41-MOV-CC-
PMP_1_2_3 1.360E-05 CCF of three components: P41-MOV-CC-PMPF002A & P41-MOV-

CC-PMPF002B & P41-MOV-CC- 
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Table 4.11-4  

PSWS - Common Cause Failure 

Basic Event Probability Description 

P41-MOV-CC-
PMP_1_2_4 1.360E-05 CCF of three components: P41-MOV-CC-PMPF002A & P41-MOV-

CC-PMPF002B & P41-MOV-CC- 

P41-MOV-CC-
PMP_1_3 6.870E-06 CCF of two components: P41-MOV-CC-PMPF002A & P41-MOV-CC-

PMPF004A 

P41-MOV-CC-
PMP_1_3_4 1.360E-05 CCF of three components: P41-MOV-CC-PMPF002A & P41-MOV-

CC-PMPF004A & P41-MOV-CC- 

P41-MOV-CC-
PMP_1_4 6.870E-06 CCF of two components: P41-MOV-CC-PMPF002A & P41-MOV-CC-

PMPF004B 

P41-MOV-CC-
PMP_2_3 6.870E-06 CCF of two components: P41-MOV-CC-PMPF002B & P41-MOV-CC-

PMPF004A 

P41-MOV-CC-
PMP_2_3_4 1.360E-05 CCF of three components: P41-MOV-CC-PMPF002B & P41-MOV-

CC-PMPF004A & P41-MOV-CC- 

P41-MOV-CC-
PMP_2_4 6.870E-06 CCF of two components: P41-MOV-CC-PMPF002B & P41-MOV-CC-

PMPF004B 

P41-MOV-CC-
PMP_3_4 6.870E-06 CCF of two components: P41-MOV-CC-PMPF004A & P41-MOV-CC-

PMPF004B 

P41-MOV-CC-
PMP_ALL 1.447E-04 CCF of all components in group 'P41-MOV-CC-PMP' 

P41-MPW-FR_1_2 4.271E-06 CCF of two components: P41-MPW-FR-C001A & P41-MPW-FR-
C001B 

P41-MPW-FR_1_2_3 0.000E+00 CCF of three components: P41-MPW-FR-C001A & P41-MPW-FR-
C001B & P41-MPW-FR-C002A 

P41-MPW-FR_1_2_4 0.000E+00 CCF of three components: P41-MPW-FR-C001A & P41-MPW-FR-
C001B & P41-MPW-FR-C002B 

P41-MPW-FR_1_3 4.271E-06 CCF of two components: P41-MPW-FR-C001A & P41-MPW-FR-
C002A 

P41-MPW-FR_1_3_4 0.000E+00 CCF of three components: P41-MPW-FR-C001A & P41-MPW-FR-
C002A & P41-MPW-FR-C002B 

P41-MPW-FR_1_4 4.271E-06 CCF of two components: P41-MPW-FR-C001A & P41-MPW-FR-
C002B 

P41-MPW-FR_2_3 4.271E-06 CCF of two components: P41-MPW-FR-C001B & P41-MPW-FR-
C002A 

P41-MPW-FR_2_3_4 0.000E+00 CCF of three components: P41-MPW-FR-C001B & P41-MPW-FR-
C002A & P41-MPW-FR-C002B 

P41-MPW-FR_2_4 4.271E-06 CCF of two components: P41-MPW-FR-C001B & P41-MPW-FR-
C002B 

P41-MPW-FR_3_4 4.271E-06 CCF of two components: P41-MPW-FR-C002A & P41-MPW-FR-
C002B 

P41-MPW-FR_ALL 3.203E-06 CCF of all components in group 'P41-MPW-FR' 
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Table 4.11-4  

PSWS - Common Cause Failure 

Basic Event Probability Description 

P41-MPW-FS_1_2 6.353E-06 CCF of two components: P41-MPW-FS-C001A & P41-MPW-FS-
C001B 

P41-MPW-FS_1_2_3 1.887E-05 CCF of three components: P41-MPW-FS-C001A & P41-MPW-FS-
C001B & P41-MPW-FS-C002A 

P41-MPW-FS_1_2_4 1.887E-05 CCF of three components: P41-MPW-FS-C001A & P41-MPW-FS-
C001B & P41-MPW-FS-C002B 

P41-MPW-FS_1_3 6.353E-06 CCF of two components: P41-MPW-FS-C001A & P41-MPW-FS-
C002A 

P41-MPW-FS_1_3_4 1.887E-05 CCF of three components: P41-MPW-FS-C001A & P41-MPW-FS-
C002A & P41-MPW-FS-C002B 

P41-MPW-FS_1_4 6.353E-06 CCF of two components: P41-MPW-FS-C001A & P41-MPW-FS-
C002B 

P41-MPW-FS_2_3 6.353E-06 CCF of two components: P41-MPW-FS-C001B & P41-MPW-FS-
C002A 

P41-MPW-FS_2_3_4 1.887E-05 CCF of three components: P41-MPW-FS-C001B & P41-MPW-FS-
C002A & P41-MPW-FS-C002B 

P41-MPW-FS_2_4 6.353E-06 CCF of two components: P41-MPW-FS-C001B & P41-MPW-FS-
C002B 

P41-MPW-FS_3_4 6.353E-06 CCF of two components: P41-MPW-FS-C002A & P41-MPW-FS-
C002B 

P41-MPW-FS_ALL 1.149E-04 CCF of all components in group 'P41-MPW-FS' 

P41-STR-PG_1_2 2.105E-06 CCF of two components: P41-STR-PG-D01A & P41-STR-PG-D01B 

P41-STR-PG_1_2_3 2.105E-07 CCF of three components: P41-STR-PG-D01A & P41-STR-PG-
D01B & P41-STR-PG-D02A 

P41-STR-PG_1_2_4 2.105E-07 CCF of three components: P41-STR-PG-D01A & P41-STR-PG-
D01B & P41-STR-PG-D02B 

P41-STR-PG_1_3 2.105E-06 CCF of two components: P41-STR-PG-D01A & P41-STR-PG-D02A 

P41-STR-PG_1_3_4 2.105E-07 CCF of three components: P41-STR-PG-D01A & P41-STR-PG-
D02A & P41-STR-PG-D02B 

P41-STR-PG_1_4 2.105E-06 CCF of two components: P41-STR-PG-D01A & P41-STR-PG-D02B 

P41-STR-PG_2_3 2.105E-06 CCF of two components: P41-STR-PG-D01B & P41-STR-PG-D02A 

P41-STR-PG_2_3_4 2.105E-07 CCF of three components: P41-STR-PG-D01B & P41-STR-PG-
D02A & P41-STR-PG-D02B 

P41-STR-PG_2_4 2.105E-06 CCF of two components: P41-STR-PG-D01B & P41-STR-PG-D02B 

P41-STR-PG_3_4 2.105E-06 CCF of two components: P41-STR-PG-D02A & P41-STR-PG-D02B 

P41-STR-PG_ALL 5.684E-06 CCF of all components in group 'P41-STR-PG' 

P41-UV_-CC-
PMP_1_2 3.559E-08 CCF of two components: P41-UV_-CC-PMPF001A & P41-UV_-CC-

PMPF001B 
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Table 4.11-4  

PSWS - Common Cause Failure 

Basic Event Probability Description 

P41-UV_-CC-
PMP_1_2_3 2.819E-07 CCF of three components: P41-UV_-CC-PMPF001A & P41-UV_-

CC-PMPF001B & P41-UV_-CC- 

P41-UV_-CC-
PMP_1_2_4 2.819E-07 CCF of three components: P41-UV_-CC-PMPF001A & P41-UV_-

CC-PMPF001B & P41-UV_-CC- 

P41-UV_-CC-
PMP_1_3 3.559E-08 CCF of two components: P41-UV_-CC-PMPF001A & P41-UV_-CC-

PMPF003A 

P41-UV_-CC-
PMP_1_3_4 2.819E-07 CCF of three components: P41-UV_-CC-PMPF001A & P41-UV_-

CC-PMPF003A & P41-UV_-CC- 

P41-UV_-CC-
PMP_1_4 3.559E-08 CCF of two components: P41-UV_-CC-PMPF001A & P41-UV_-CC-

PMPF003B 

P41-UV_-CC-
PMP_2_3 3.559E-08 CCF of two components: P41-UV_-CC-PMPF001B & P41-UV_-CC-

PMPF003A 

P41-UV_-CC-
PMP_2_3_4 2.819E-07 CCF of three components: P41-UV_-CC-PMPF001B & P41-UV_-

CC-PMPF003A & P41-UV_-CC- 

P41-UV_-CC-
PMP_2_4 3.559E-08 CCF of two components: P41-UV_-CC-PMPF001B & P41-UV_-CC-

PMPF003B 

P41-UV_-CC-
PMP_3_4 3.559E-08 CCF of two components: P41-UV_-CC-PMPF003A & P41-UV_-CC-

PMPF003B 

P41-UV_-CC-
PMP_ALL 1.717E-06 CCF of all components in group 'P41-UV_-CC-PMP' 
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Table 4.11-5  

PSWS - Human Error Events 

Basic Event Probability Description 

P41-TRN-RE-PUMP1A 3.00E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-PUMP1B 3.00E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-PUMP2A 3.00E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-TRN-RE-PUMP2B 3.00E-02 FAILURE TO RESTORE PSW PUMP 2B 

 

 

Table 4.11-6  

PSWS - Top Events 

Top Event Description Sheet

P41-0001-_1 Two of four PSW pumps are successful. Two of four forced draft cooling tower 
fans are successful. 45 

P41-0001-_1-
LL 

Two of four PSW pumps are successful. Two of four forced draft cooling tower 
fans are successful. 1 
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Table 4.11-7  

PSWS - Basic Events 
 

Basic Event Probability Description 

%T-SW 9.70E-04 COMPLETE LOSS OF PSWS 

C62-P41-C001A 1.00E-03 NO AUTO START ACTUATION SIGNAL FOR PUMP 1A 

C62-P41-C001B 1.00E-03 NO AUTO START ACTUATION SIGNAL FOR PUMP 1B 

C62-P41-C002A 1.00E-03 NO AUTO START ACTUATION SIGNAL FOR PUMP 2A 

C62-P41-C002B 1.00E-03 NO AUTO START ACTUATION SIGNAL FOR PUMP 2B 

C62-P41-F002A 1.00E-03 NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F002A PSW 
PUMP 1A DISCHARGE 

C62-P41-F002B 1.00E-03 NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F002B PSW 
PUMP 1B DISCHARGE 

C62-P41-F004A 1.00E-03 NO AUTO OPEN ACTUATION SIGNAL FOR VALVE F004A PSW 
PUMP 2A DISCHARGE 

C62-P41-F004B 1.00E-03 NO AUTO OPEN ACTUATION SINGAL FOR VALVE F004B PSW 
PUMP 2B DISCHARGE 

P41-FAN-FR-
0001A 2.40E-04 MECHANICAL DRAFT COOLING TOWER FAN 1A FAILS TO RUN 

P41-FAN-FR-
0001B 2.40E-04 MECHANICAL DRAFT COOLING TOWER FAN 1B FAILS TO RUN 

P41-FAN-FR-
0002A 2.40E-04 MECHANICAL DRAFT COOLING TOWER FAN 2A FAILS TO RUN 

P41-FAN-FR-
0002B 2.40E-04 MECHANICAL DRAFT COOLING TOWER FAN 2B FAILS TO RUN 

P41-FAN-FS-
0001A 6.00E-04 MECHANICAL DRAFT COOLING TOWER FAN 1A FAILS TO START

P41-FAN-FS-
0001B 6.00E-04 MECHANICAL DRAFT COOLING TOWER FAN 1B FAILS TO START

P41-FAN-FS-
0002A 6.00E-04 MECHANICAL DRAFT COOLING TOWER FAN 2A FAILS TO START

P41-FAN-FS-
0002B 6.00E-04 MECHANICAL DRAFT COOLING TOWER FAN 2B FAILS TO START

P41-FAN-SF-
TARUN 5.00E-01 SPLIT FRACTION TOWER A IN SERVICE TOWER B IN STANDBY 

P41-FAN-SF-
TBRUN 5.00E-01 SPLIT FRACTION TOWER A IN STANDBY TOWER B IN SERVICE 

P41-MOV-CC-
PMPF002A 4.00E-03 MOTOR OPERATED VALVE F002A FAILS TO OPEN 

P41-MOV-CC-
PMPF002B 4.00E-03 MOTOR OPERATED VALVE F002B FAILS TO OPEN 
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Table 4.11-7  

PSWS - Basic Events 
 

Basic Event Probability Description 

P41-MOV-CC-
PMPF004A 4.00E-03 MOTOR OPERATED VALVE MV-F004A FAILS TO OPEN 

P41-MOV-CC-
PMPF004B 4.00E-03 MOTOR OPERATED VALVE F004B FAILS TO OPEN 

P41-MOV-OC-
PMPF002A 3.36E-06 MOTOR OPERATED VALVE MV-F002A FAIL TO REMAIN OPEN 

P41-MOV-OC-
PMPF002B 3.36E-06 MOTOR OPERATED VALVE MV-F002B FAIL TO REMAIN OPEN 

P41-MOV-OC-
PMPF004A 3.36E-06 MOTOR OPERATED VALVE MV-F004A FAIL TO REMAIN OPEN 

P41-MOV-OC-
PMPF004B 3.36E-06 MOTOR OPERATED VALVE MV-F004B FAIL TO REMAIN OPEN 

P41-MPW-FR-
C001A 6.00E-04 MOTOR DRIVEN PUMP C001A FAILS TO RUN 

P41-MPW-FR-
C001B 6.00E-04 MOTOR DRIVEN PUMP C001B FAILS TO RUN, 

P41-MPW-FR-
C002A 6.00E-04 MOTOR DRIVEN PUMP C002A FAILS TO RUN 

P41-MPW-FR-
C002B 6.00E-04 MOTOR-DRIVEN PUMP C002B FAILS TO RUN 

P41-MPW-FS-
C001A 2.00E-03 MOTOR-DRIVEN PUMP C001A FAILS TO START 

P41-MPW-FS-
C001B 2.00E-03 MOTOR-DRIVEN PUMP C001B FAILS TO START 

P41-MPW-FS-
C002A 2.00E-03 MOTOR-DRIVEN PUMP C002A FAILS TO START 

P41-MPW-FS-
C002B 2.00E-03 MOTOR-DRIVEN PUMP C002B FAILS TO START 

P41-MPW-SF-
1A1BRUN 2.50E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B STANDBY 

P41-MPW-SF-
1A2BRUN 2.50E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B STANDBY 

P41-MPW-SF-
2A1BRUN 2.50E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B STANDBY 

P41-MPW-SF-
2A2BRUN 2.50E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B STANDBY 

P41-NSC-TM-
C001A 1.50E-03 PUMP C001A IN MAINTENANCE 



NEDO-33201 Rev 3 

4.11-18 

Table 4.11-7  

PSWS - Basic Events 
 

Basic Event Probability Description 

P41-NSC-TM-
C001B 1.50E-03 PUMP C001B IN MAINTENANCE 

P41-NSC-TM-
C002A 1.50E-03 PUMP C002A IN MAINTENANCE 

P41-NSC-TM-
C002B 1.50E-03 PUMP C002B IN MAINTENANCE 

P41-STR-PG-D01A 2.40E-04 STRAINER P41-D001A PLUGGED 

P41-STR-PG-D01B 2.40E-04 STRAINER P41-D001B PLUGGED 

P41-STR-PG-D02A 2.40E-04 STRAINER P41-D002A PLUGGED 

P41-STR-PG-D02B 2.40E-04 STRAINER P41-D002B PLUGGED 

P41-SYS-FC-
HVACPSW-A 1.00E-03 PSW-A ROOM COOLING FAILURE 

P41-SYS-FC-
HVACPSW-B 1.00E-03 PSW-B ROOM COOLING FAILURE 

P41-TRN-RE-
PUMP1A 3.00E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.00E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-
PUMP2A 3.00E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-TRN-RE-
PUMP2B 3.00E-02 FAILURE TO RESTORE PSW PUMP 2B 

R11-1000A3 1.00E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 

R11-1000B3 1.00E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000B3 

R12-SW-A 1.00E-03 LOSS OF 480 VAC FROM SW BLDG POWER CENTER A 

R12-SW-B 1.00E-03 LOSS OF 480 VAC FROM SW BLDG POWER CENTER B 
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Table 4.11-8  

PSWS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

P41-0001-_1 PSWS FAILS TO COOL THE LOADS 

Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-FAN-SF-TARUN 5.E-01  5.E-04 40.9 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-FAN-SF-TBRUN 5.E-01 SPLIT FRACTION TOWER A IN STANDBY 
TOWER B IN SERVICE 5.E-04 40.9 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

7.49E-06 0.6 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000B3 
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Probability % of 
Top Event Probability Description 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

7.49E-06 0.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

7.49E-06 0.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

7.49E-06 0.6 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000B3 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

7.49E-06 0.6 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000B3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

7.49E-06 0.6 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A LOADS 
BUS 1000A3 

XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 
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XHOSLOPP 1.E-03 HOUSE EVENT: INITIATING EVENT IS LOPP 
(VALUE =1) 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

7.49E-06 0.6 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 
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P41-0001-_1-LL PSWS FAILS TO COOL THE LOADS BREAK LOGIC LOOP FOR DG 

Probability % of 
Top Event Probability Description 

P41-MOV-CC-
PMP_ALL 1.45E-04 CCF of all components in group 'P41-MOV-CC-

PMP' 
3.62E-05 4.5 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MOV-CC-
PMP_ALL 1.45E-04 CCF of all components in group 'P41-MOV-CC-

PMP' 
3.62E-05 4.5 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MOV-CC-
PMP_ALL 1.45E-04 CCF of all components in group 'P41-MOV-CC-

PMP' 
3.62E-05 4.5 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MOV-CC-
PMP_ALL 1.45E-04 CCF of all components in group 'P41-MOV-CC-

PMP' 
3.62E-05 4.5 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MPW-
FS_ALL 1.15E-04 CCF of all components in group 'P41-MPW-FS' 

2.87E-05 3.6 
P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MPW-
FS_ALL 1.15E-04 CCF of all components in group 'P41-MPW-FS' 

2.87E-05 3.6 
P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MPW-
FS_ALL 1.15E-04 CCF of all components in group 'P41-MPW-FS' 

2.87E-05 3.6 
P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MPW-
FS_ALL 1.15E-04 CCF of all components in group 'P41-MPW-FS' 

2.87E-05 3.6 
P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

1.42E-05 1.8 P41-FAN-FS_ALL 1.42E-05 CCF of all components in group 'P41-FAN-FS' 

1.2E-05 1.5 P41-FAN-FR_ALL 1.2E-05 CCF of all components in group 'P41-FAN-FR' 
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P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 
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P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 
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P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 7.5E-06 0.9 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 
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P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 
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P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 
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P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1A 3.E-02 FAILURE TO RESTORE PSW PUMP 1A 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

6.75E-06 0.8 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MPW-
FS_1_2_3 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002A 
4.72E-06 0.6 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MPW-
FS_1_2_3 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002A 
4.72E-06 0.6 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MPW-
FS_1_2_3 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002A 
4.72E-06 0.6 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MPW-
FS_1_2_3 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002A 
4.72E-06 0.6 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 
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P41-MPW-
FS_1_2_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MPW-
FS_1_2_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MPW-
FS_1_2_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MPW-
FS_1_2_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C001B & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MPW-
FS_1_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MPW-
FS_1_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MPW-
FS_1_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MPW-
FS_1_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001A & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MPW-
FS_2_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001B & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MPW-
FS_2_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001B & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 
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P41-MPW-
FS_2_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001B & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MPW-
FS_2_3_4 1.89E-05 CCF of three components: P41-MPW-FS-C001B & 

P41-MPW-FS-C002A & P41-MPW-FS-C002B 
4.72E-06 0.6 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_2_3 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MOV-CC-
PMP_1_2_3 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_2_3 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MOV-CC-
PMP_1_2_3 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_2_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MOV-CC-
PMP_1_2_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_2_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 
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P41-MOV-CC-
PMP_1_2_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF002B & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MOV-CC-
PMP_1_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MOV-CC-
PMP_1_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 

P41-MOV-CC-
PMP_1_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002A & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MOV-CC-
PMP_2_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002B & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-MOV-CC-
PMP_2_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002B & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-MOV-CC-
PMP_2_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002B & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 
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P41-MOV-CC-
PMP_2_3_4 1.36E-05 

CCF of three components: P41-MOV-CC-
PMPF002B & P41-MOV-CC-PMPF004A & P41-
MOV-CC- 3.4E-06 0.4 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 1.42E-06 0.2 
P41-STR-PG_ALL 5.68E-06 CCF of all components in group 'P41-STR-PG' 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 1.42E-06 0.2 
P41-STR-PG_ALL 5.68E-06 CCF of all components in group 'P41-STR-PG' 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 1.42E-06 0.2 
P41-STR-PG_ALL 5.68E-06 CCF of all components in group 'P41-STR-PG' 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 1.42E-06 0.2 
P41-STR-PG_ALL 5.68E-06 CCF of all components in group 'P41-STR-PG' 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 
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P41-MOV-CC-
PMPF002B 4.E-03 MOTOR OPERATED VALVE F002B FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002B 4.E-03 MOTOR OPERATED VALVE F002B FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002B 4.E-03 MOTOR OPERATED VALVE F002B FAILS TO 

OPEN 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002B 4.E-03 MOTOR OPERATED VALVE F002B FAILS TO 

OPEN 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004A 4.E-03 MOTOR OPERATED VALVE MV-F004A FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004A 4.E-03 MOTOR OPERATED VALVE MV-F004A FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004A 4.E-03 MOTOR OPERATED VALVE MV-F004A FAILS TO 

OPEN 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 
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P41-MOV-CC-
PMPF004A 4.E-03 MOTOR OPERATED VALVE MV-F004A FAILS TO 

OPEN 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-B 1.E-03 PSW-B ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004B 4.E-03 MOTOR OPERATED VALVE F004B FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004B 4.E-03 MOTOR OPERATED VALVE F004B FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004B 4.E-03 MOTOR OPERATED VALVE F004B FAILS TO 

OPEN 

P41-MPW-SF-
2A1BRUN 2.5E-01 PUMPS 2A, 1B RUNNING PUMPS 1A, 2B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF004B 4.E-03 MOTOR OPERATED VALVE F004B FAILS TO 

OPEN 

P41-MPW-SF-
2A2BRUN 2.5E-01 PUMPS 2A, 2B RUNNING PUMPS 1A, 1B 

STANDBY 1.E-06 0.1 

P41-SYS-FC-
HVACPSW-A 1.E-03 PSW-A ROOM COOLING FAILURE 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

9.E-07 0.1 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 9.E-07 0.1 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 
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P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B   

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A1BRUN 2.5E-01 PUMPS 1A, 1B RUNNING PUMPS 2A, 2B 

STANDBY 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

9.E-07 0.1 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

9.E-07 0.1 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP1B 3.E-02 FAILURE TO RESTORE PSW PUMP 1B 

9.E-07 0.1 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

P41-MOV-CC-
PMPF002A 4.E-03 MOTOR OPERATED VALVE F002A FAILS TO 

OPEN 

P41-MPW-SF-
1A2BRUN 2.5E-01 PUMPS 1A, 2B RUNNING PUMPS 2A, 1B 

STANDBY 

P41-TRN-RE-
PUMP2A 3.E-02 FAILURE TO RESTORE PSW PUMP 2A 

9.E-07 0.1 

P41-TRN-RE-
PUMP2B 3.E-02 FAILURE TO RESTORE PSW PUMP 2B 

Note: Sequences solved with cooling tower flags set to 0.5 and pump flags set to 0.25. 
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Figure 4.11-1. Simplified Diagram of Plant Service Water System 
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THE LOADS BREAK LOGIC
LOOP FOR DG
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COOLING TOWER
FAILURES BREAK LOGIC
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FAILS TO RUN
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Sheet 2
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Sheet 3
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COOLING TOWER FAN 2A

FAILS BREAK LOGIC
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Sheet 4
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Sheet 6

MECHANICAL DRAFT
COOLING TOWER FAN 1B
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LOOP FOR DG

P41-0031-_2-LL

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-0079-_2

Sheet 7

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START

P41-0078-_2

Sheet 9

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS BREAK LOGIC
LOOP FOR DG

P41-0031-_3-LL

Sheet 11

COMPLETE LOSS OF PSWS

%T-SW

2 9.70E-04

INSUFFICIENT FLOW
FROM 3/4 PUMPS BREAK

LOGIC LOOP FOR DG

P41-0080-_3-LL

Sheet 15

 
Figure 4.11-2. Plant Service Water System Fault Tree 
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4.11-39 

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN

P41-0079-_5
Sheet 49
Sheet 1

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN --
including common

cause
P41-FAN-FR-G1

Sheet 50

  
Figure 4.11-2.  Sheet 2  Plant Service Water System 
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4.11-40 

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO START

P41-0078-_5
Sheet 49
Sheet 1

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO START --
including common

cause
P41-FAN-FS-G1

Sheet 51

  
Figure 4.11-2.  Sheet 3  Plant Service Water System 
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4.11-41 

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN

P41-0079-_6
Sheet 1

Sheet 49

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN --
including common

cause
P41-FAN-FR-G3

Sheet 5

  
Figure 4.11-2.  Sheet 4  Plant Service Water System 
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4.11-42 

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN --
including common

cause
P41-FAN-FR-G3

Sheet 4

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN

P41-FAN-FR-0002A
2.40E-04

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002A

P41-FAN-FR_1_3

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002A

P41-FAN-FR_2_3

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0002A &
P41-FAN-FR-0002B

P41-FAN-FR_3_4

2 4.44E-06

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002A
P41-FAN-FR_1_2_3

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_1_3_4

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_2_3_4

3 4.44E-07

CCF of all components
in group 'P41-FAN-FR'

P41-FAN-FR_ALL

4 1.20E-05

  
Figure 4.11-2.  Sheet 5  Plant Service Water System 
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4.11-43 

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO START

P41-0078-_6
Sheet 49
Sheet 1

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO START --
including common

cause
P41-FAN-FS-G3

Sheet 52

  
Figure 4.11-2.  Sheet 6  Plant Service Water System 
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4.11-44 

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-0079-_2
Sheet 1

Sheet 48

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN --
including common

cause
P41-FAN-FR-G2

Sheet 8

  
Figure 4.11-2.  Sheet 7  Plant Service Water System 
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4.11-45 

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN --
including common

cause
P41-FAN-FR-G2

Sheet 7

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-FAN-FR-0001B
2.40E-04

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B

P41-FAN-FR_1_2

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002A

P41-FAN-FR_2_3

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002B

P41-FAN-FR_2_4

2 4.44E-06

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002A
P41-FAN-FR_1_2_3

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002B
P41-FAN-FR_1_2_4

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_2_3_4

3 4.44E-07

CCF of all components
in group 'P41-FAN-FR'

P41-FAN-FR_ALL

4 1.20E-05

  
Figure 4.11-2.  Sheet 8  Plant Service Water System 
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4.11-46 

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START

P41-0078-_2
Sheet 1

Sheet 48

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START --
including common

cause
P41-FAN-FS-G2

Sheet 10

  
Figure 4.11-2.  Sheet 9  Plant Service Water System 
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4.11-47 

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START --
including common

cause
P41-FAN-FS-G2

Sheet 9

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START

P41-FAN-FS-0001B
6.00E-04

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B

P41-FAN-FS_1_2

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002A

P41-FAN-FS_2_3

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002B

P41-FAN-FS_2_4

2 5.26E-06

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002A
P41-FAN-FS_1_2_3

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002B
P41-FAN-FS_1_2_4

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_2_3_4

3 5.26E-07

CCF of all components
in group 'P41-FAN-FS'

P41-FAN-FS_ALL

4 1.42E-05

  
Figure 4.11-2.  Sheet 10  Plant Service Water System 
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4.11-48 

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS BREAK LOGIC
LOOP FOR DG

P41-0031-_3-LL
Sheet 1

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-0079-_3

Sheet 12

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO START

P41-0078-_3
Sheet 48

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO START --
including common

cause
P41-FAN-FS-G4

Sheet 14

  
Figure 4.11-2.  Sheet 11  Plant Service Water System 
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4.11-49 

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-0079-_3
Sheet 11
Sheet 48

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN --
including common

cause
P41-FAN-FR-G4

Sheet 13

  
Figure 4.11-2.  Sheet 12  Plant Service Water System 
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4.11-50 

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN --
including common

cause
P41-FAN-FR-G4

Sheet 12

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-FAN-FR-0002B
2.40E-04

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002B

P41-FAN-FR_1_4

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002B

P41-FAN-FR_2_4

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0002A &
P41-FAN-FR-0002B

P41-FAN-FR_3_4

2 4.44E-06

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002B
P41-FAN-FR_1_2_4

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_1_3_4

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001B &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_2_3_4

3 4.44E-07

CCF of all components
in group 'P41-FAN-FR'

P41-FAN-FR_ALL

4 1.20E-05

  
Figure 4.11-2.  Sheet 13  Plant Service Water System 
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4.11-51 

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO START --
including common

cause
P41-FAN-FS-G4

Sheet 11

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO START

P41-FAN-FS-0002B
6.00E-04

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002B

P41-FAN-FS_1_4

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002B

P41-FAN-FS_2_4

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0002A &
P41-FAN-FS-0002B

P41-FAN-FS_3_4

2 5.26E-06

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002B
P41-FAN-FS_1_2_4

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_1_3_4

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_2_3_4

3 5.26E-07

CCF of all components
in group 'P41-FAN-FS'

P41-FAN-FS_ALL

4 1.42E-05

  
Figure 4.11-2.  Sheet 14  Plant Service Water System 
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4.11-52 

INSUFFICIENT FLOW
FROM 3/4 PUMPS BREAK

LOGIC LOOP FOR DG

P41-0080-_3-LL
Sheet 1

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,

2A, 2B STANDBY) LOPP

P41-LOPP1A1BRUN-LL

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,

2A, 2B STANDBY) LOPP

P41-0052-_3-LL

3

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1-LL

Sheet 16

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2-LL

Sheet 19

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3-LL

Sheet 20

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4-LL

Sheet 21

PUMPS 1A, 1B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A1BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-LOPP1A2BRUN-LL

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-0052-_4-LL

Sheet 22

PUMPS 1A, 2B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A2BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-LOPP2A1BRUN-LL

Sheet 34

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-LOPP2A2BRUN-LL

Sheet 44

  
Figure 4.11-2.  Sheet 15  Plant Service Water System 
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4.11-53 

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1-LL
Sheet 15
Sheet 22

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1-LL

Sheet 17

PSW PUMP 1A FAILS TO
START

P41-0071-_1-LL

Sheet 18

  
Figure 4.11-2.  Sheet 16  Plant Service Water System 
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4.11-54 

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1-LL
Sheet 34
Sheet 16

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P41-0074-_1
Sheet 55

MOTOR DRIVEN PUMP
C001A FAILS TO RUN --

including common
cause

P41-MPW-FR-G1

Sheet 35

PSW-A ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-A

4 1.00E-03

STRAINER P41-D001A
PLUGGED

P41-0077-_1
Sheet 55

STRAINER P41-D001A
PLUGGED -- including

common cause

P41-STR-PG-G1

Sheet 36

MOTOR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF002A

2 3.36E-06

  
Figure 4.11-2.  Sheet 17  Plant Service Water System 
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4.11-55 

PSW PUMP 1A FAILS TO
START

P41-0071-_1-LL
Sheet 34
Sheet 16

MOTOR-DRIVEN PUMP
C001A FAILS TO START

P41-0073-_1
Sheet 65

MOTOR-DRIVEN PUMP
C001A FAILS TO START

-- including common
cause

P41-MPW-FS-G1

Sheet 37

FAILURE TO RESTORE
PSW PUMP 1A

P41-TRN-RE-PUMP1A

2 3.00E-02

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

P41-0072-_1-LL

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

P41-0076-_1
Sheet 65

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G1

Sheet 38

CHECK VALVE  F001A
FAILS TO OPEN

P41-0075-_1
Sheet 65

CHECK VALVE  F001A
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G1

Sheet 39

  
Figure 4.11-2.  Sheet 18  Plant Service Water System 
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4.11-56 

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2-LL
Sheet 34
Sheet 44
Sheet 15

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2-LL
Sheet 22

MOTOR DRIVEN PUMP
C002A FAILS TO RUN

P41-0074-_2

Sheet 40

PSW-A ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-A

4 1.00E-03

STRAINER P41-D002A
PLUGGED

P41-0077-_2

Sheet 42

MOTOR OPERATED VALVE
MV-F004A FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF004A

2 3.36E-06

PSW PUMP 2A FAILS TO
START

P41-0071-_2-LL

Sheet 23

  
Figure 4.11-2.  Sheet 19  Plant Service Water System 
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4.11-57 

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3-LL
Sheet 22
Sheet 44
Sheet 15

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3-LL

Sheet 24

PSW PUMP 1B FAILS TO
START

P41-0071-_3-LL

Sheet 27

PUMP C001B IN
MAINTENANCE

P41-NSC-TM-C001B

3 1.50E-03

  
Figure 4.11-2.  Sheet 20  Plant Service Water System 
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4.11-58 

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4-LL
Sheet 34
Sheet 15

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4-LL

Sheet 31

PSW PUMP 2B FAILS TO
START

P41-0071-_4-LL

Sheet 33

PUMP C002B IN
MAINTENANCE

P41-NSC-TM-C002B

3 1.50E-03

  
Figure 4.11-2.  Sheet 21  Plant Service Water System 
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4.11-59 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-0052-_4-LL

3
Sheet 15

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1-LL

Sheet 16

PSW PUMP 2A FAILS
(LOPP) (STANDBY)

P41-0155-_2-LL

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2-LL

Sheet 19

PSW PUMP 2A FAILS TO
START

P41-0071-_2-LL

Sheet 23

PUMP C002A IN
MAINTENANCE

P41-NSC-TM-C002A

3 1.50E-03

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3-LL

Sheet 20

PSW PUMP 2B FAILS
(LOPP) (RUNNING)

P41-0055-_4-LL
Sheet 44

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4-LL

Sheet 31

PSW PUMP 2B FAILS TO
START

P41-0071-_4-LL

Sheet 33

  
Figure 4.11-2.  Sheet 22  Plant Service Water System 
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4.11-60 

PSW PUMP 2A FAILS TO
START

P41-0071-_2-LL
Sheet 19
Sheet 22

MOTOR-DRIVEN PUMP
C002A FAILS TO START

P41-0073-_2

Sheet 57

FAILURE TO RESTORE
PSW PUMP 2A

P41-TRN-RE-PUMP2A

2 3.00E-02

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN

P41-0072-_2-LL

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN

P41-0076-_2

Sheet 57

CHECK VALVE  F003A
FAILS TO OPEN

P41-0075-_2

Sheet 57

  
Figure 4.11-2.  Sheet 23  Plant Service Water System 
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4.11-61 

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3-LL
Sheet 20
Sheet 34

MOTOR DRIVEN PUMP
C001B FAILS TO RUN,

P41-0074-_3
Sheet 58

MOTOR DRIVEN PUMP
C001B FAILS TO RUN,

-- including common
cause

P41-MPW-FR-G2

Sheet 25

PSW-B ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-B

4 1.00E-03

STRAINER P41-D001B
PLUGGED

P41-0077-_3
Sheet 58

STRAINER P41-D001B
PLUGGED -- including

common cause

P41-STR-PG-G2

Sheet 26

MOTOR OPERATED VALVE
MV-F002B FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF002B

2 3.36E-06

  
Figure 4.11-2.  Sheet 24  Plant Service Water System 
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4.11-62 

MOTOR DRIVEN PUMP
C001B FAILS TO RUN,

-- including common
cause

P41-MPW-FR-G2
Sheet 24

MOTOR DRIVEN PUMP
C001B FAILS TO RUN,

P41-MPW-FR-C001B
6.00E-04

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B

P41-MPW-FR_1_2

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002A

P41-MPW-FR_2_3

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002B

P41-MPW-FR_2_4

2 4.27E-06

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002A
P41-MPW-FR_1_2_3

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002B
P41-MPW-FR_1_2_4

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_2_3_4

3 0.00E+00

CCF of all components
in group 'P41-MPW-FR'

P41-MPW-FR_ALL

4 3.20E-06

  
Figure 4.11-2.  Sheet 25  Plant Service Water System 
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4.11-63 

STRAINER P41-D001B
PLUGGED -- including

common cause

P41-STR-PG-G2
Sheet 24

STRAINER P41-D001B
PLUGGED

P41-STR-PG-D01B
2.40E-04

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B

P41-STR-PG_1_2

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01B &
P41-STR-PG-D02A

P41-STR-PG_2_3

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01B &
P41-STR-PG-D02B

P41-STR-PG_2_4

2 2.11E-06

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02A
P41-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02B
P41-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01B &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'P41-STR-PG'

P41-STR-PG_ALL

4 5.68E-06

  
Figure 4.11-2.  Sheet 26  Plant Service Water System 
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4.11-64 

PSW PUMP 1B FAILS TO
START

P41-0071-_3-LL
Sheet 20
Sheet 34

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P41-0073-_3
Sheet 63

MOTOR-DRIVEN PUMP
C001B FAILS TO START

-- including common
cause

P41-MPW-FS-G2

Sheet 28

FAILURE TO RESTORE
PSW PUMP 1B

P41-TRN-RE-PUMP1B

2 3.00E-02

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

P41-0072-_3-LL

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

P41-0076-_3
Sheet 63

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G2

Sheet 29

CHECK VALVE  F001B 
FAILS TO OPEN

P41-0075-_3
Sheet 63

CHECK VALVE  F001B 
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G2

Sheet 30

  
Figure 4.11-2.  Sheet 27  Plant Service Water System 
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4.11-65 

MOTOR-DRIVEN PUMP
C001B FAILS TO START

-- including common
cause

P41-MPW-FS-G2
Sheet 27

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P41-MPW-FS-C001B
2.00E-03

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B

P41-MPW-FS_1_2

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002A

P41-MPW-FS_2_3

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002B

P41-MPW-FS_2_4

2 6.35E-06

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002A
P41-MPW-FS_1_2_3

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002B
P41-MPW-FS_1_2_4

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_2_3_4

3 1.89E-05

CCF of all components
in group 'P41-MPW-FS'

P41-MPW-FS_ALL

4 1.15E-04

  
Figure 4.11-2.  Sheet 28  Plant Service Water System 
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4.11-66 

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G2
Sheet 27

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

P41-MOV-CC-PMPF002B
4.00E-03

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B

P41-MOV-CC-PMP_1_2

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004A

P41-MOV-CC-PMP_2_3

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_2_4

2 6.87E-06

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_3

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_4

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_2_3_4

3 1.36E-05

CCF of all components
in group

'P41-MOV-CC-PMP'

P41-MOV-CC-PMP_ALL

4 1.45E-04

  
Figure 4.11-2.  Sheet 29  Plant Service Water System 
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4.11-67 

CHECK VALVE  F001B 
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G2
Sheet 27

CHECK VALVE  F001B 
FAILS TO OPEN

P41-UV_-CC-PMPF001B
1.00E-04

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B

P41-UV_-CC-PMP_1_2

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003A

P41-UV_-CC-PMP_2_3

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_2_4

2 3.56E-08

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_3

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_4

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_2_3_4

3 2.82E-07

CCF of all components
in group

'P41-UV_-CC-PMP'

P41-UV_-CC-PMP_ALL

4 1.72E-06

  
Figure 4.11-2.  Sheet 30  Plant Service Water System 
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4.11-68 

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4-LL
Sheet 22
Sheet 21

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P41-0074-_4
Sheet 60

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN --

including common
cause

P41-MPW-FR-G4

Sheet 32

PSW-B ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-B

4 1.00E-03

STRAINER P41-D002B
PLUGGED

P41-0077-_4

Sheet 60

MOTOR OPERATED VALVE
MV-F004B FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF004B

2 3.36E-06

  
Figure 4.11-2.  Sheet 31  Plant Service Water System 
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4.11-69 

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN --

including common
cause

P41-MPW-FR-G4
Sheet 31

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P41-MPW-FR-C002B
6.00E-04

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002B

P41-MPW-FR_1_4

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002B

P41-MPW-FR_2_4

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C002A &
P41-MPW-FR-C002B

P41-MPW-FR_3_4

2 4.27E-06

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002B
P41-MPW-FR_1_2_4

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_1_3_4

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_2_3_4

3 0.00E+00

CCF of all components
in group 'P41-MPW-FR'

P41-MPW-FR_ALL

4 3.20E-06

  
Figure 4.11-2.  Sheet 32  Plant Service Water System 
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4.11-70 

PSW PUMP 2B FAILS TO
START

P41-0071-_4-LL
Sheet 22
Sheet 21

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P41-0073-_4

Sheet 61

FAILURE TO RESTORE
PSW PUMP 2B

P41-TRN-RE-PUMP2B

2 3.00E-02

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

P41-0072-_4-LL

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

P41-0076-_4

Sheet 61

CHECK VALVE  F003B
FAILS TO OPEN

P41-0075-_4

Sheet 61

  
Figure 4.11-2.  Sheet 33  Plant Service Water System 
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4.11-71 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-LOPP2A1BRUN-LL
Sheet 15

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-0052-_5-LL

3

PSW PUMP 1A FAILS
(LOPP) (STANDBY)

P41-0155-_1-LL
Sheet 44

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1-LL

Sheet 17

PSW PUMP 1A FAILS TO
START

P41-0071-_1-LL

Sheet 18

PUMP C001A IN
MAINTENANCE

P41-NSC-TM-C001A

3 1.50E-03

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2-LL

Sheet 19

PSW PUMP 1B FAILS
(LOPP) (RUNNING)

P41-0055-_3-LL

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3-LL

Sheet 24

PSW PUMP 1B FAILS TO
START

P41-0071-_3-LL

Sheet 27

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4-LL

Sheet 21

PUMPS 2A, 1B RUNNING
PUMPS 1A, 2B STANDBY

P41-FLG-SF-2A1BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 34  Plant Service Water System 
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4.11-72 

MOTOR DRIVEN PUMP
C001A FAILS TO RUN --

including common
cause

P41-MPW-FR-G1
Sheet 17

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P41-MPW-FR-C001A
6.00E-04

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B

P41-MPW-FR_1_2

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002A

P41-MPW-FR_1_3

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002B

P41-MPW-FR_1_4

2 4.27E-06

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002A
P41-MPW-FR_1_2_3

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002B
P41-MPW-FR_1_2_4

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_1_3_4

3 0.00E+00

CCF of all components
in group 'P41-MPW-FR'

P41-MPW-FR_ALL

4 3.20E-06

  
Figure 4.11-2.  Sheet 35  Plant Service Water System 
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4.11-73 

STRAINER P41-D001A
PLUGGED -- including

common cause

P41-STR-PG-G1
Sheet 17

STRAINER P41-D001A
PLUGGED

P41-STR-PG-D01A
2.40E-04

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B

P41-STR-PG_1_2

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D02A

P41-STR-PG_1_3

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D02B

P41-STR-PG_1_4

2 2.11E-06

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02A
P41-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02B
P41-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_1_3_4

3 2.11E-07

CCF of all components
in group 'P41-STR-PG'

P41-STR-PG_ALL

4 5.68E-06

  
Figure 4.11-2.  Sheet 36  Plant Service Water System 
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4.11-74 

MOTOR-DRIVEN PUMP
C001A FAILS TO START

-- including common
cause

P41-MPW-FS-G1
Sheet 18

MOTOR-DRIVEN PUMP
C001A FAILS TO START

P41-MPW-FS-C001A
2.00E-03

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B

P41-MPW-FS_1_2

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002A

P41-MPW-FS_1_3

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002B

P41-MPW-FS_1_4

2 6.35E-06

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002A
P41-MPW-FS_1_2_3

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002B
P41-MPW-FS_1_2_4

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_1_3_4

3 1.89E-05

CCF of all components
in group 'P41-MPW-FS'

P41-MPW-FS_ALL

4 1.15E-04

  
Figure 4.11-2.  Sheet 37  Plant Service Water System 
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4.11-75 

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G1
Sheet 18

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

P41-MOV-CC-PMPF002A
4.00E-03

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B

P41-MOV-CC-PMP_1_2

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004A

P41-MOV-CC-PMP_1_3

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_1_4

2 6.87E-06

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_3

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_4

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_1_3_4

3 1.36E-05

CCF of all components
in group

'P41-MOV-CC-PMP'

P41-MOV-CC-PMP_ALL

4 1.45E-04

  
Figure 4.11-2.  Sheet 38  Plant Service Water System 
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4.11-76 

CHECK VALVE  F001A
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G1
Sheet 18

CHECK VALVE  F001A
FAILS TO OPEN

P41-UV_-CC-PMPF001A
1.00E-04

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B

P41-UV_-CC-PMP_1_2

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003A

P41-UV_-CC-PMP_1_3

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_1_4

2 3.56E-08

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_3

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_4

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_1_3_4

3 2.82E-07

CCF of all components
in group

'P41-UV_-CC-PMP'

P41-UV_-CC-PMP_ALL

4 1.72E-06

  
Figure 4.11-2.  Sheet 39  Plant Service Water System 
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4.11-77 

MOTOR DRIVEN PUMP
C002A FAILS TO RUN

P41-0074-_2
Sheet 19
Sheet 70

MOTOR DRIVEN PUMP
C002A FAILS TO RUN --

including common
cause

P41-MPW-FR-G3

Sheet 41

  
Figure 4.11-2.  Sheet 40  Plant Service Water System 
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4.11-78 

MOTOR DRIVEN PUMP
C002A FAILS TO RUN --

including common
cause

P41-MPW-FR-G3
Sheet 40

MOTOR DRIVEN PUMP
C002A FAILS TO RUN

P41-MPW-FR-C002A
6.00E-04

CCF of two
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002A

P41-MPW-FR_1_3

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002A

P41-MPW-FR_2_3

2 4.27E-06

CCF of two
components:

P41-MPW-FR-C002A &
P41-MPW-FR-C002B

P41-MPW-FR_3_4

2 4.27E-06

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C001B &
P41-MPW-FR-C002A
P41-MPW-FR_1_2_3

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001A &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_1_3_4

3 0.00E+00

CCF of three
components:

P41-MPW-FR-C001B &
P41-MPW-FR-C002A &
P41-MPW-FR-C002B
P41-MPW-FR_2_3_4

3 0.00E+00

CCF of all components
in group 'P41-MPW-FR'

P41-MPW-FR_ALL

4 3.20E-06

  
Figure 4.11-2.  Sheet 41  Plant Service Water System 
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4.11-79 

STRAINER P41-D002A
PLUGGED

P41-0077-_2
Sheet 19
Sheet 70

STRAINER P41-D002A
PLUGGED -- including

common cause

P41-STR-PG-G3

Sheet 43

  
Figure 4.11-2.  Sheet 42  Plant Service Water System 
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4.11-80 

STRAINER P41-D002A
PLUGGED -- including

common cause

P41-STR-PG-G3
Sheet 42

STRAINER P41-D002A
PLUGGED

P41-STR-PG-D02A
2.40E-04

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D02A

P41-STR-PG_1_3

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01B &
P41-STR-PG-D02A

P41-STR-PG_2_3

2 2.11E-06

CCF of two
components:

P41-STR-PG-D02A &
P41-STR-PG-D02B

P41-STR-PG_3_4

2 2.11E-06

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02A
P41-STR-PG_1_2_3

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_1_3_4

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01B &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'P41-STR-PG'

P41-STR-PG_ALL

4 5.68E-06

  
Figure 4.11-2.  Sheet 43  Plant Service Water System 
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4.11-81 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-LOPP2A2BRUN-LL
Sheet 15

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-0052-_6-LL

3

PSW PUMP 1A FAILS
(LOPP) (STANDBY)

P41-0155-_1-LL

Sheet 34

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2-LL

Sheet 19

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3-LL

Sheet 20

PSW PUMP 2B FAILS
(LOPP) (RUNNING)

P41-0055-_4-LL

Sheet 22

PUMPS 2A, 2B RUNNING
PUMPS 1A, 1B STANDBY

P41-FLG-SF-2A2BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 44  Plant Service Water System 
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4.11-82 

PSWS FAILS TO COOL
THE LOADS

P41-0001-_1

PSWS FAILS TO COOL
THE LOADS (NO LOPP)

P41-1001-_1

NO FLOW FROM 3 OUT OF
4 PUMPS (NO LOPP)

P41-0001-_2

COOLING TOWER
FAILURES

P41-0004-_1

Sheet 46

INSUFFICIENT FLOW
FROM  PSW PUMPS (NO

LOPP)

P41-0002-_2

Sheet 54

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

2 1.00E-03

COMPLETE LOSS OF PSWS

%T-SW

2 9.70E-04

PSWS FAILS TO COOL
THE LOADS (LOPP)

P41-1001-_2

NO FLOW FROM 3 OUT OF
4 PUMPS (LOPP)

P41-0001-_3

FAILURES IN COOLING
TOWER

P41-0052-_8

Sheet 67

INSUFFICIENT FLOW
FROM 3/4 PUMPS (LOPP)

P41-0080-_3

Sheet 68

HOUSE EVENT:
INITIATING EVENT IS

LOPP (VALUE =1)

XHOSLOPP

2 1.00E-03

  
Figure 4.11-2.  Sheet 45  Plant Service Water System 
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4.11-83 

COOLING TOWER
FAILURES

P41-0004-_1
Sheet 45

COOLING TOWER
FAILURES  (TOWER A IN
SERVICE, TOWER B IN

STANDBY)

P41-0003-_1

COOLING TOWER
FAILURES  (TOWER A IN
SERVICE, TOWER B IN

STANDBY)

P41-0002-_8

FAN UNITS TOWER A
FAIL (IN SERVICE)

P41-0021-_1

Sheet 47

COOLING TOWER B
FAILURES (STANDBY)

P41-0031-_1

Sheet 48

SPLIT FRACTION TOWER
A IN SERVICE TOWER B

IN STANDBY

P41-FLG-SF-TARUN
5.00E-01

COOLING TOWER
FAILURES (TOWER A IN
STANDBY, TOWER B IN

SERVICE)

P41-0003-_2

COOLING TOWER
FAILURES  (TOWER A IN
STANDBY, TOWER B IN

SERVICE)

P41-0002-_9

FAN UNITS TOWER A
FAIL (STANDBY)

P41-0021-_4

Sheet 49

FAN UNITS TOWER B
FAIL (IN SERVICE)

P41-0031-_4

Sheet 53

SPLIT FRACTION TOWER
A IN STANDBY TOWER B

IN SERVICE

P41-FLG-SF-TBRUN
5.00E-01

  
Figure 4.11-2.  Sheet 46  Plant Service Water System 
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4.11-84 

FAN UNITS TOWER A
FAIL (IN SERVICE)

P41-0021-_1
Sheet 46

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS (IN SERVICE)

P41-0021-_2

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN

P41-FANFR0001A

Sheet 49

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS (IN SERVICE)

P41-0021-_3

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN

P41-FANFR0002A

Sheet 49

  
Figure 4.11-2.  Sheet 47  Plant Service Water System 
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4.11-85 

COOLING TOWER B
FAILURES (STANDBY)

P41-0031-_1
Sheet 46
Sheet 67

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS (STANDBY)

P41-0031-_2

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-FANFR0001B
Sheet 53

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-0079-_2

Sheet 7

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO START

P41-0078-_2

Sheet 9

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS (STANDBY)

P41-0031-_3

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-FANFR0002B
Sheet 53

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-0079-_3

Sheet 12

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO START

P41-0078-_3

Sheet 11

  
Figure 4.11-2.  Sheet 48  Plant Service Water System 
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4.11-86 

FAN UNITS TOWER A
FAIL (STANDBY)

P41-0021-_4
Sheet 46
Sheet 67

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS (STANDBY)

P41-0021-_5

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN

P41-FANFR0001A
Sheet 47

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN

P41-0079-_5

Sheet 2

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO START

P41-0078-_5

Sheet 3

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS (STANDBY)

P41-0021-_6

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN

P41-FANFR0002A
Sheet 47

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO RUN

P41-0079-_6

Sheet 4

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO START

P41-0078-_6

Sheet 6

  
Figure 4.11-2.  Sheet 49  Plant Service Water System 
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4.11-87 

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN --
including common

cause
P41-FAN-FR-G1

Sheet 2

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO RUN

P41-FAN-FR-0001A
2.40E-04

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B

P41-FAN-FR_1_2

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002A

P41-FAN-FR_1_3

2 4.44E-06

CCF of two
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002B

P41-FAN-FR_1_4

2 4.44E-06

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002A
P41-FAN-FR_1_2_3

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0001B &
P41-FAN-FR-0002B
P41-FAN-FR_1_2_4

3 4.44E-07

CCF of three
components:

P41-FAN-FR-0001A &
P41-FAN-FR-0002A &
P41-FAN-FR-0002B
P41-FAN-FR_1_3_4

3 4.44E-07

CCF of all components
in group 'P41-FAN-FR'

P41-FAN-FR_ALL

4 1.20E-05

  
Figure 4.11-2.  Sheet 50  Plant Service Water System 
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4.11-88 

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO START --
including common

cause
P41-FAN-FS-G1

Sheet 3

MECHANICAL DRAFT
COOLING TOWER FAN 1A

FAILS TO START

P41-FAN-FS-0001A
6.00E-04

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B

P41-FAN-FS_1_2

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002A

P41-FAN-FS_1_3

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002B

P41-FAN-FS_1_4

2 5.26E-06

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002A
P41-FAN-FS_1_2_3

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002B
P41-FAN-FS_1_2_4

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_1_3_4

3 5.26E-07

CCF of all components
in group 'P41-FAN-FS'

P41-FAN-FS_ALL

4 1.42E-05
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4.11-89 

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO START --
including common

cause
P41-FAN-FS-G3

Sheet 6

MECHANICAL DRAFT
COOLING TOWER FAN 2A

FAILS TO START

P41-FAN-FS-0002A
6.00E-04

CCF of two
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002A

P41-FAN-FS_1_3

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002A

P41-FAN-FS_2_3

2 5.26E-06

CCF of two
components:

P41-FAN-FS-0002A &
P41-FAN-FS-0002B

P41-FAN-FS_3_4

2 5.26E-06

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0001B &
P41-FAN-FS-0002A
P41-FAN-FS_1_2_3

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001A &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_1_3_4

3 5.26E-07

CCF of three
components:

P41-FAN-FS-0001B &
P41-FAN-FS-0002A &
P41-FAN-FS-0002B
P41-FAN-FS_2_3_4

3 5.26E-07

CCF of all components
in group 'P41-FAN-FS'

P41-FAN-FS_ALL

4 1.42E-05

  
Figure 4.11-2.  Sheet 52  Plant Service Water System 
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4.11-90 

FAN UNITS TOWER B
FAIL (IN SERVICE)

P41-0031-_4
Sheet 46

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS (IN SERVICE)

P41-0031-_5

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 1B

FAILS TO RUN

P41-FANFR0001B

Sheet 48

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS (IN SERVICE)

P41-0031-_6

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

MECHANICAL DRAFT
COOLING TOWER FAN 2B

FAILS TO RUN

P41-FANFR0002B

Sheet 48

  
Figure 4.11-2.  Sheet 53  Plant Service Water System 
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4.11-91 

INSUFFICIENT FLOW
FROM  PSW PUMPS (NO

LOPP)

P41-0002-_2
Sheet 45

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,

2A, 2B STANDBY) NO LO

P41-NOLOPP1A1BRUN

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,
2A, 2B STBY) NO LOPP

P41-0002-_3

3

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1

Sheet 55

PSW PUMP 2A FAILS
(STANDBY) NO LOPP

P41-0091-_2

Sheet 56

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3

Sheet 58

PSW PUMP 2B FAILS
(STANDBY) NO LOPP

P41-0091-_4

Sheet 59

PUMPS 1A, 1B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A1BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,
2A, 1B STBY) NO LOPP

P41-NOLOPP1A2BRUN

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,
2A, 1B STBY) NO LOPP

P41-0002-_4

Sheet 62

PUMPS 1A, 2B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A2BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,
1A, 2B STBY) NO LOPP

P41-NOLOPP2A1BRUN

Sheet 64

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,
1A, 1B STBY) NO LOPP

P41-NOLOPP2A2BRUN

Sheet 66

  
Figure 4.11-2.  Sheet 54  Plant Service Water System 
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4.11-92 

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1
Sheet 64
Sheet 62
Sheet 81

... see x-ref

MOTOR DRIVEN PUMP
C001A FAILS TO RUN

P41-0074-_1

Sheet 17

PSW-A ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-A

4 1.00E-03

STRAINER P41-D001A
PLUGGED

P41-0077-_1

Sheet 17

MOTOR OPERATED VALVE
MV-F002A FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF002A

2 3.36E-06

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03
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4.11-93 

PSW PUMP 2A FAILS
(STANDBY) NO LOPP

P41-0091-_2
Sheet 54
Sheet 62

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2

Sheet 70

PSW PUMP 2A FAILS TO
START

P41-0071-_2

Sheet 57

PUMP C002A IN
MAINTENANCE

P41-NSC-TM-C002A

3 1.50E-03

  
Figure 4.11-2.  Sheet 56  Plant Service Water System 
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4.11-94 

PSW PUMP 2A FAILS TO
START

P41-0071-_2
Sheet 70
Sheet 76
Sheet 56

MOTOR-DRIVEN PUMP
C002A FAILS TO START

P41-0073-_2
Sheet 23

MOTOR-DRIVEN PUMP
C002A FAILS TO START

-- including common
cause

P41-MPW-FS-G3

Sheet 71

FAILURE TO RESTORE
PSW PUMP 2A

P41-TRN-RE-PUMP2A

2 3.00E-02

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN

P41-0072-_2

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN

P41-0076-_2
Sheet 23

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN -- including
common cause

P41-MOV-CC-PMP-G3

Sheet 72

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

A

R12-SW-A

2 1.00E-03

NO AUTO OPEN
ACTUATION SIGNAL FOR
VALVE F004A PSW PUMP

2A DISCHARGE

C62-P41-F004A
1.00E-03

CHECK VALVE  F003A
FAILS TO OPEN

P41-0075-_2
Sheet 23

CHECK VALVE  F003A
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G3

Sheet 73

NO AUTO START
ACTUATION SIGNAL FOR

PUMP 2A

C62-P41-C002A
1.00E-03

  
Figure 4.11-2.  Sheet 57  Plant Service Water System 
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4.11-95 

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3
Sheet 74
Sheet 64
Sheet 62

... see x-ref

MOTOR DRIVEN PUMP
C001B FAILS TO RUN,

P41-0074-_3

Sheet 24

PSW-B ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-B

4 1.00E-03

STRAINER P41-D001B
PLUGGED

P41-0077-_3

Sheet 24

MOTOR OPERATED VALVE
MV-F002B FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF002B

2 3.36E-06

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

  
Figure 4.11-2.  Sheet 58  Plant Service Water System 
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4.11-96 

PSW PUMP 2B FAILS
(STANDBY) NO LOPP

P41-0091-_4
Sheet 54
Sheet 64

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4

Sheet 60

PSW PUMP 2B FAILS TO
START

P41-0071-_4

Sheet 61

PUMP C002B IN
MAINTENANCE

P41-NSC-TM-C002B

3 1.50E-03

  
Figure 4.11-2.  Sheet 59  Plant Service Water System 
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4.11-97 

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4
Sheet 76
Sheet 59
Sheet 62

... see x-ref

MOTOR-DRIVEN PUMP
C002B FAILS TO RUN

P41-0074-_4

Sheet 31

PSW-B ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-B

4 1.00E-03

STRAINER P41-D002B
PLUGGED

P41-0077-_4
Sheet 31

STRAINER P41-D002B
PLUGGED -- including

common cause

P41-STR-PG-G4

Sheet 77

MOTOR OPERATED VALVE
MV-F004B FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF004B

2 3.36E-06

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6 1.00E-03

  
Figure 4.11-2.  Sheet 60  Plant Service Water System 
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4.11-98 

PSW PUMP 2B FAILS TO
START

P41-0071-_4
Sheet 76
Sheet 75
Sheet 59

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P41-0073-_4
Sheet 33

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

-- including common
cause

P41-MPW-FS-G4

Sheet 78

FAILURE TO RESTORE
PSW PUMP 2B

P41-TRN-RE-PUMP2B

2 3.00E-02

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

P41-0072-_4

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

P41-0076-_4
Sheet 33

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G4

Sheet 79

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

B

R12-SW-B

2 1.00E-03

NO AUTO OPEN
ACTUATION SINGAL FOR
VALVE F004B PSW PUMP

2B DISCHARGE

C62-P41-F004B
1.00E-03

CHECK VALVE  F003B
FAILS TO OPEN

P41-0075-_4
Sheet 33

CHECK VALVE  F003B
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G4

Sheet 80

NO AUTO START
ACTUATION SIGNAL FOR

PUMP 2B

C62-P41-C002B
1.00E-03

  
Figure 4.11-2.  Sheet 61  Plant Service Water System 
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4.11-99 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,
2A, 1B STBY) NO LOPP

P41-0002-_4

3
Sheet 54

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1

Sheet 55

PSW PUMP 2A FAILS
(STANDBY) NO LOPP

P41-0091-_2

Sheet 56

PSW PUMP 1B FAILS
(STANDBY) NO LOPP

P41-0091-_3
Sheet 66

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3

Sheet 58

PSW PUMP 1B FAILS TO
START

P41-0071-_3

Sheet 63

PUMP C001B IN
MAINTENANCE

P41-NSC-TM-C001B

3 1.50E-03

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4

Sheet 60

  
Figure 4.11-2.  Sheet 62  Plant Service Water System 
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4.11-100 

PSW PUMP 1B FAILS TO
START

P41-0071-_3
Sheet 74
Sheet 62
Sheet 81

MOTOR-DRIVEN PUMP
C001B FAILS TO START

P41-0073-_3

Sheet 27

FAILURE TO RESTORE
PSW PUMP 1B

P41-TRN-RE-PUMP1B

2 3.00E-02

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

P41-0072-_3

MOTOR OPERATED VALVE
F002B FAILS TO OPEN

P41-0076-_3

Sheet 27

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

B

R12-SW-B

2 1.00E-03

NO AUTO OPEN
ACTUATION SIGNAL FOR
VALVE F002B PSW PUMP

1B DISCHARGE

C62-P41-F002B
1.00E-03

CHECK VALVE  F001B 
FAILS TO OPEN

P41-0075-_3

Sheet 27

NO AUTO START
ACTUATION SIGNAL FOR

PUMP 1B

C62-P41-C001B
1.00E-03

  
Figure 4.11-2.  Sheet 63  Plant Service Water System 
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4.11-101 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,
1A, 2B STBY) NO LOPP

P41-NOLOPP2A1BRUN
Sheet 54

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,
1A, 2B STBY) NO LOPP

P41-0002-_5

3

PSW PUMP 1A FAILS
(STANDBY) NO LOPP

P41-0091-_1
Sheet 66

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1

Sheet 55

PSW PUMP 1A FAILS TO
START

P41-0071-_1

Sheet 65

PUMP C001A IN
MAINTENANCE

P41-NSC-TM-C001A

3 1.50E-03

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2

Sheet 70

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3

Sheet 58

PSW PUMP 2B FAILS
(STANDBY) NO LOPP

P41-0091-_4

Sheet 59

PUMPS 2A, 1B RUNNING
PUMPS 1A, 2B STANDBY

P41-FLG-SF-2A1BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 64  Plant Service Water System 
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4.11-102 

PSW PUMP 1A FAILS TO
START

P41-0071-_1
Sheet 81
Sheet 64
Sheet 69

MOTOR-DRIVEN PUMP
C001A FAILS TO START

P41-0073-_1

Sheet 18

FAILURE TO RESTORE
PSW PUMP 1A

P41-TRN-RE-PUMP1A

2 3.00E-02

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

P41-0072-_1

MOTOR OPERATED VALVE 
F002A FAILS TO OPEN

P41-0076-_1

Sheet 18

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

A

R12-SW-A

2 1.00E-03

NO AUTO OPEN
ACTUATION SIGNAL FOR
VALVE F002A PSW PUMP

1A DISCHARGE

C62-P41-F002A
1.00E-03

CHECK VALVE  F001A
FAILS TO OPEN

P41-0075-_1

Sheet 18

NO AUTO START
ACTUATION SIGNAL FOR

PUMP 1A

C62-P41-C001A
1.00E-03

  
Figure 4.11-2.  Sheet 65  Plant Service Water System 
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4.11-103 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,
1A, 1B STBY) NO LOPP

P41-NOLOPP2A2BRUN
Sheet 54

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,
1A, 1B STBY) NO LOPP

P41-0002-_6

3

PSW PUMP 1A FAILS
(STANDBY) NO LOPP

P41-0091-_1

Sheet 64

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2

Sheet 70

PSW PUMP 1B FAILS
(STANDBY) NO LOPP

P41-0091-_3

Sheet 62

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4

Sheet 60

PUMPS 2A, 2B RUNNING
PUMPS 1A, 1B STANDBY

P41-FLG-SF-2A2BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 66  Plant Service Water System 
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4.11-104 

FAILURES IN COOLING
TOWER

P41-0052-_8
Sheet 45

FAN UNITS TOWER A
FAIL (STANDBY)

P41-0021-_4

Sheet 49

COOLING TOWER B
FAILURES (STANDBY)

P41-0031-_1

Sheet 48

  
Figure 4.11-2.  Sheet 67  Plant Service Water System 



NEDO-33201 Rev 3 

4.11-105 

INSUFFICIENT FLOW
FROM 3/4 PUMPS (LOPP)

P41-0080-_3
Sheet 45

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,

2A, 2B STANDBY) LOPP

P41-LOPP1A1BRUN

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 1B RUNNING,

2A, 2B STANDBY) LOPP

P41-0052-_3

3

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1

Sheet 69

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2

Sheet 70

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3

Sheet 74

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4

Sheet 75

PUMPS 1A, 1B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A1BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-LOPP1A2BRUN

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-0052-_4

Sheet 76

PUMPS 1A, 2B RUNNING
PUMPS 2A, 1B STANDBY

P41-FLG-SF-1A2BRUN

3 2.50E-01

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-LOPP2A1BRUN

Sheet 81

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-LOPP2A2BRUN

Sheet 82

  
Figure 4.11-2.  Sheet 68  Plant Service Water System 
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4.11-106 

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1
Sheet 76
Sheet 68

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1

Sheet 55

PSW PUMP 1A FAILS TO
START

P41-0071-_1

Sheet 65

  
Figure 4.11-2.  Sheet 69  Plant Service Water System 
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4.11-107 

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2
Sheet 68
Sheet 81
Sheet 82

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2
Sheet 56
Sheet 64
Sheet 76

... see x-ref

MOTOR DRIVEN PUMP
C002A FAILS TO RUN

P41-0074-_2

Sheet 40

PSW-A ROOM COOLING
FAILURE

P41-SYS-FC-HVACPSW-A

4 1.00E-03

STRAINER P41-D002A
PLUGGED

P41-0077-_2

Sheet 42

MOTOR OPERATED VALVE
MV-F004A FAIL TO

REMAIN OPEN

P41-MOV-OC-PMPF004A

2 3.36E-06

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6 1.00E-03

PSW PUMP 2A FAILS TO
START

P41-0071-_2

Sheet 57

  
Figure 4.11-2.  Sheet 70  Plant Service Water System 
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4.11-108 

MOTOR-DRIVEN PUMP
C002A FAILS TO START

-- including common
cause

P41-MPW-FS-G3
Sheet 57

MOTOR-DRIVEN PUMP
C002A FAILS TO START

P41-MPW-FS-C002A
2.00E-03

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002A

P41-MPW-FS_1_3

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002A

P41-MPW-FS_2_3

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C002A &
P41-MPW-FS-C002B

P41-MPW-FS_3_4

2 6.35E-06

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002A
P41-MPW-FS_1_2_3

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_1_3_4

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_2_3_4

3 1.89E-05

CCF of all components
in group 'P41-MPW-FS'

P41-MPW-FS_ALL

4 1.15E-04

  
Figure 4.11-2.  Sheet 71  Plant Service Water System 
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4.11-109 

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN -- including
common cause

P41-MOV-CC-PMP-G3
Sheet 57

MOTOR OPERATED VALVE
MV-F004A FAILS TO

OPEN

P41-MOV-CC-PMPF004A
4.00E-03

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004A

P41-MOV-CC-PMP_1_3

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004A

P41-MOV-CC-PMP_2_3

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF004A &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_3_4

2 6.87E-06

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_3

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_1_3_4

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_2_3_4

3 1.36E-05

CCF of all components
in group

'P41-MOV-CC-PMP'

P41-MOV-CC-PMP_ALL

4 1.45E-04

  
Figure 4.11-2.  Sheet 72  Plant Service Water System 
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4.11-110 

CHECK VALVE  F003A
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G3
Sheet 57

CHECK VALVE  F003A
FAILS TO OPEN

P41-UV_-CC-PMPF003A
1.00E-04

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003A

P41-UV_-CC-PMP_1_3

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003A

P41-UV_-CC-PMP_2_3

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF003A &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_3_4

2 3.56E-08

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_3

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_1_3_4

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_2_3_4

3 2.82E-07

CCF of all components
in group

'P41-UV_-CC-PMP'

P41-UV_-CC-PMP_ALL

4 1.72E-06

  
Figure 4.11-2.  Sheet 73  Plant Service Water System 
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4.11-111 

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3
Sheet 68
Sheet 76
Sheet 82

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3

Sheet 58

PSW PUMP 1B FAILS TO
START

P41-0071-_3

Sheet 63

PUMP C001B IN
MAINTENANCE

P41-NSC-TM-C001B

3 1.50E-03

  
Figure 4.11-2.  Sheet 74  Plant Service Water System 
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4.11-112 

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4
Sheet 68
Sheet 81

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4

Sheet 60

PSW PUMP 2B FAILS TO
START

P41-0071-_4

Sheet 61

PUMP C002B IN
MAINTENANCE

P41-NSC-TM-C002B

3 1.50E-03

  
Figure 4.11-2.  Sheet 75  Plant Service Water System 
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4.11-113 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(1A AND 2B RUNNING,

2A, 1B STANDBY) LOPP

P41-0052-_4

3
Sheet 68

PSW PUMP 1A FAILS
(LOPP) (RUNNING)

P41-0055-_1

Sheet 69

PSW PUMP 2A FAILS
(LOPP) (STANDBY)

P41-0155-_2

PSW PUMP 2A FAILS TO
RUN

P41-0070-_2

Sheet 70

PSW PUMP 2A FAILS TO
START

P41-0071-_2

Sheet 57

PUMP C002A IN
MAINTENANCE

P41-NSC-TM-C002A

3 1.50E-03

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3

Sheet 74

PSW PUMP 2B FAILS
(LOPP) (RUNNING)

P41-0055-_4
Sheet 82

PSW PUMP 2B FAILS TO
RUN

P41-0070-_4

Sheet 60

PSW PUMP 2B FAILS TO
START

P41-0071-_4

Sheet 61

  
Figure 4.11-2.  Sheet 76  Plant Service Water System 
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4.11-114 

STRAINER P41-D002B
PLUGGED -- including

common cause

P41-STR-PG-G4
Sheet 60

STRAINER P41-D002B
PLUGGED

P41-STR-PG-D02B
2.40E-04

CCF of two
components:

P41-STR-PG-D01A &
P41-STR-PG-D02B

P41-STR-PG_1_4

2 2.11E-06

CCF of two
components:

P41-STR-PG-D01B &
P41-STR-PG-D02B

P41-STR-PG_2_4

2 2.11E-06

CCF of two
components:

P41-STR-PG-D02A &
P41-STR-PG-D02B

P41-STR-PG_3_4

2 2.11E-06

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D01B &
P41-STR-PG-D02B
P41-STR-PG_1_2_4

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01A &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_1_3_4

3 2.11E-07

CCF of three
components:

P41-STR-PG-D01B &
P41-STR-PG-D02A &
P41-STR-PG-D02B
P41-STR-PG_2_3_4

3 2.11E-07

CCF of all components
in group 'P41-STR-PG'

P41-STR-PG_ALL

4 5.68E-06

  
Figure 4.11-2.  Sheet 77  Plant Service Water System 
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4.11-115 

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

-- including common
cause

P41-MPW-FS-G4
Sheet 61

MOTOR-DRIVEN PUMP
C002B  FAILS TO START

P41-MPW-FS-C002B
2.00E-03

CCF of two
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002B

P41-MPW-FS_1_4

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002B

P41-MPW-FS_2_4

2 6.35E-06

CCF of two
components:

P41-MPW-FS-C002A &
P41-MPW-FS-C002B

P41-MPW-FS_3_4

2 6.35E-06

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C001B &
P41-MPW-FS-C002B
P41-MPW-FS_1_2_4

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001A &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_1_3_4

3 1.89E-05

CCF of three
components:

P41-MPW-FS-C001B &
P41-MPW-FS-C002A &
P41-MPW-FS-C002B
P41-MPW-FS_2_3_4

3 1.89E-05

CCF of all components
in group 'P41-MPW-FS'

P41-MPW-FS_ALL

4 1.15E-04

  
Figure 4.11-2.  Sheet 78  Plant Service Water System 
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4.11-116 

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

-- including common
cause

P41-MOV-CC-PMP-G4
Sheet 61

MOTOR OPERATED VALVE 
F004B FAILS TO OPEN

P41-MOV-CC-PMPF004B
4.00E-03

CCF of two
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_1_4

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_2_4

2 6.87E-06

CCF of two
components:

P41-MOV-CC-PMPF004A &
P41-MOV-CC-PMPF004B

P41-MOV-CC-PMP_3_4

2 6.87E-06

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF002B &

P41-MOV-CC-
P41-MOV-CC-PMP_1_2_4

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002A &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_1_3_4

3 1.36E-05

CCF of three
components:

P41-MOV-CC-PMPF002B &
P41-MOV-CC-PMPF004A &

P41-MOV-CC-
P41-MOV-CC-PMP_2_3_4

3 1.36E-05

CCF of all components
in group

'P41-MOV-CC-PMP'

P41-MOV-CC-PMP_ALL

4 1.45E-04

  
Figure 4.11-2.  Sheet 79  Plant Service Water System 
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4.11-117 

CHECK VALVE  F003B
FAILS TO OPEN --
including common

cause

P41-UV_-CC-PMP-G4
Sheet 61

CHECK VALVE  F003B
FAILS TO OPEN

P41-UV_-CC-PMPF003B
1.00E-04

CCF of two
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_1_4

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_2_4

2 3.56E-08

CCF of two
components:

P41-UV_-CC-PMPF003A &
P41-UV_-CC-PMPF003B

P41-UV_-CC-PMP_3_4

2 3.56E-08

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF001B &

P41-UV_-CC-
P41-UV_-CC-PMP_1_2_4

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001A &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_1_3_4

3 2.82E-07

CCF of three
components:

P41-UV_-CC-PMPF001B &
P41-UV_-CC-PMPF003A &

P41-UV_-CC-
P41-UV_-CC-PMP_2_3_4

3 2.82E-07

CCF of all components
in group

'P41-UV_-CC-PMP'

P41-UV_-CC-PMP_ALL

4 1.72E-06

  
Figure 4.11-2.  Sheet 80  Plant Service Water System 
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4.11-118 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-LOPP2A1BRUN
Sheet 68

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 1B RUNNING,

1A, 2B STANDBY) LOPP

P41-0052-_5

3

PSW PUMP 1A FAILS
(LOPP) (STANDBY)

P41-0155-_1
Sheet 82

PSW PUMP 1A FAILS TO
RUN

P41-0070-_1

Sheet 55

PSW PUMP 1A FAILS TO
START

P41-0071-_1

Sheet 65

PUMP C001A IN
MAINTENANCE

P41-NSC-TM-C001A

3 1.50E-03

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2

Sheet 70

PSW PUMP 1B FAILS
(LOPP) (RUNNING)

P41-0055-_3

PSW PUMP 1B FAILS TO
RUN

P41-0070-_3

Sheet 58

PSW PUMP 1B FAILS TO
START

P41-0071-_3

Sheet 63

PSW PUMP 2B FAILS
(LOPP) (STANDBY)

P41-0155-_4

Sheet 75

PUMPS 2A, 1B RUNNING
PUMPS 1A, 2B STANDBY

P41-FLG-SF-2A1BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 81  Plant Service Water System 



NEDO-33201 Rev 3 

4.11-119 

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-LOPP2A2BRUN
Sheet 68

INSUFFICIENT FLOW
FROM  3/ 4 PSW PUMPS
(2A AND 2B RUNNING,

1A, 1B STANDBY) LOPP

P41-0052-_6

3

PSW PUMP 1A FAILS
(LOPP) (STANDBY)

P41-0155-_1

Sheet 81

PSW PUMP 2A FAILS
(LOPP) (RUNNING)

P41-0055-_2

Sheet 70

PSW PUMP 1B FAILS
(LOPP) (STANDBY)

P41-0155-_3

Sheet 74

PSW PUMP 2B FAILS
(LOPP) (RUNNING)

P41-0055-_4

Sheet 76

PUMPS 2A, 2B RUNNING
PUMPS 1A, 1B STANDBY

P41-FLG-SF-2A2BRUN

3 2.50E-01

  
Figure 4.11-2.  Sheet 82  Plant Service Water System 
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4.12  INSTRUMENT AIR SYSTEM AND SERVICE AIR SYSTEM - (P52, P51) 

4.12.1  Functional Description 

The function of the Instrument Air System (IAS) is to provide dry, oil free, filtered compressed 
air to pneumatic equipment, valves, controls, and instrumentation located in the following areas: 
areas outside of the primary containment in the Reactor Building, Turbine Building, Radwaste 
Building, Control Building, Fuel Storage Building, Electrical Building and Hot and Cold 
Machine Shop.  It also supplies air to nitrogen consumers during refueling.  The IAS supplies 
compressed air to the primary containment supply piping for non-safety-related instrumentation 
and control equipment during refueling.  

The function of the Service Air System (SAS) is to provide a continuous supply of compressed 
air for tank sparging, pneumatic tools, filter/demineralizer backwashing, and other services that 
do not require air that has been processed to the same levels as what is provided by the IAS.  
SAS provides a backup supply to the IAS.   

4.12.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) For IAS, loop A of the dryer loops is normally operating, loop B is in standby. 

(2) R12 and R13 systems are needed to power IAS compressors. 

(3) For IAS, one of the two dryer loops is needed to maintain system operability. 

(4) One of the two desiccant dryer trains of IAS within each dryer loop is needed to maintain 
system operability. 

(5) SAS compressor is either designed differently or under different operating conditions from 
that of IAS compressors. As such, no inter system CCF is modeled between SAS and IAS 
compressors. 

(6) One compressor train operating meets the success criteria; it is assumed that the cross-tie 
line is not risk significant. 

4.12.3  System Description 

4.12.3.1  Hardware Configuration 

The IAS is a nonsafety-related system consisting of two 100 percent capacity trains arranged in 
parallel which supply air, properly filtered, cleaned, and dried for plant instrumentation, control 
system and pneumatic actuators located outside of the containment during normal operation. 

An IAS system interconnection with the SAS is provided downstream of the air receiver and 
upstream of the dryers as a backup supply of compressed air.  The SAS provides air 
automatically to the IAS via a tie line if the IAS pressure falls below a desired limit.   

The SAS has a similar structure, including two 100% identical trains in parallel, one in normal 
operation and the other in standby.  



NEDO-33201 Rev 3 

4.12-2 

4.12.3.2  System Operation 

The IAS and the SAS are continuously operating.  One air compressor normally operates to feed 
two receivers and one filter and dryer train.  The compressors operate on a load/unload sequence 
with one compressor selected as the lead compressor and the other in standby. 

The standby compressor automatically starts when the air pressure at the receiver drops below a 
pre-determined set point.  As the receiver pressure is returned to within normal range, the 
standby compressor stops and the lead unit is kept in operation.  The lead and standby air 
compressors are switched periodically; assignment is performed at the local master control panel. 

The skid of the standby dryer automatically starts when the differential pressure across the dryer, 
discharge pressure, or the dew point reaches the predetermined set points.  The standby unit is 
warmed prior to start and prior to switching off an operating dryer skid.   

4.12.3.3  Component Location 

All the main components are located in the turbine building. 

4.12.4  Automatic and Manual Control 

4.12.4.1  Automatic Actuation 

The standby compressor automatically starts when the air pressure at the receiver drops below a 
set point.  As the receiver pressure is returned to the normal range, the standby compressor stops 
and the lead unit is kept in operation. 

The valve in the connection line with the SAS opens automatically in the event that the receiver 
discharge header pressure continues to fall below a predetermined low-low pressure value. 

When the high moisture switches at the operating air dryer outlets indicate high moisture or low 
pressure is detected downstream of the afterfilter, the isolation valve upstream of the standby air 
dryer opens and the standby air dryer starts. 

The IAS automatically switches to the standby AC power source during a loss of preferred 
power (LOPP). 

4.12.4.2  Manual Actuation 

The assignment of lead and stand-by air compressors is performed at the local master control 
panel. 

The stand-by compressors, for both the IAS and the SAS, can be started locally and manually 
following a failure of the automatic actuation.  The connection between the IAS and the SAS can 
be opened locally and manually after automatic actuation has failed. 

4.12.4.3  Safety Actuation  

The assumed control room instrumentation and alarms are listed in Table 4.12.1.  There is no 
safety actuation function associated with IAS and SAS. 

4.12.5  System Interfaces 

Tables 4.12-2a and 2b show the dependencies and the transfer gates for the systems. 
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The supporting systems are the Low Voltage Distribution System for the compressors and the 
dryers, the Uninterruptible AC Power Supply System for controls and instrumentation, the 
Reactor Component Cooling Water System (RCCW), which cools the IAS compressors, and the 
Turbine Component Cooling Water System (TCCW), which cools the SAS compressors. 

4.12.6  System Testing 

The SAS and IAS do not have in-service inspection requirements. 

The system operational test for components normally closed to airflow is performed periodically 
to ensure system capability and integrity.  

Generic train level testing and maintenance data were applied to the standby compressors and 
dryer. 

4.12.7  System Maintenance 

System maintenance, which is included in Table 4.12-3, is the generic testing and maintenance 
data under System Testing.  

4.12.8  Common Cause Failures 

Common cause failures (CCF) within the system are summarized in Table 4.12-4.  

In addition to the modeled common cause groups listed below,  other components were 
evaluated and screened out for current model common cause modeling. 

The two common cause modeled manual valves, F011A and F011B, are maintenance valves on 
each of the compressor trains.  Since one compressor train is normally running with the other in 
standby and the manual valve transfer closed, common cause is considered highly unlikely under 
these different operating conditions. The modeling of these two manual valves is judged to be 
representative of other manual valves, such as F012A/F012B and F014A/F014B, to gain risk 
importance insight.  Other manual valves can be common cause modeled, if these manual valves 
show any risk significance. 

Check valves F001A and F001B on the compressor lines are also operated under different 
conditions, one train normally running the other in standby.   The common cause failure of check 
valves failure to remain open is considered highly unlikely.  Other check valves under the dryer 
trains are operated under similar operating conditions.  Only one set of these check valves is 
modeled for this failure mode in the system to indicate a representative risk insight.  Further 
sensitivity study can be conducted if this common cause shows any significance.  

The AOVs on the dryer trains are normally operated under different conditions as well, one train 
is normally running, the other in standby.  As such, the common cause failure of these AOVs is 
judged to be insignificant. 

4.12.9  Fault Tree Analysis  

4.12.9.1  Top Event Definitions 

As listed in Table 4.12-6, the top events considered in the current system model are: 

P52-0001-_1 Loss of Instrument Air System – see Figure 4.12-2, Sheet 1, 
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P51-0001-_1 Loss of Service Air System – see Figure 4.12-3, Sheet 4. 

4.12.9.2  Fault Tree Description 

IAS and SAS fault trees have been developed to represent the loss of the instrument air supply 
and the loss of service air supply, as shown in Figure 4.12-2.  

For IAS, given receiver RCV001B catastrophically leaks and operators fail to close manual valve 
F014B, it would have a total failure probability of 2.4E-6 (AIR RECEIVER RCV 001B LEAKS 
CATASTROPHICALLY DURING MISSION TIME) *3E-2 (OPERATOR FAILS TO CLOSE 
MANUAL VALVE) = 7.2E-8.  This probability is insignificant, therefore,  the potential failure 
of the running train due to flow diversion is not included in the model. 

The current assumption is that the SAS compressors are different from  the IAS compressors.  
The intersystem common cause between the IAS and SAS compressors is not modeled. 

The compressor component boundary for both the IAS and SAS in the model includes the intake 
filter, the compressor itself, the after cooler, and the moisture separator, since they are on the 
same skid. 

For both IAS and SAS, it is assumed that train A is normally running and train B is normally in 
standby.   

Operator actions on the standby trains, P52-CMP-RE-C001B and P51-CMP-RE-C001B, 
INSTRUMENT AIR SYSTEM COMPRESSOR RESTORATION ERROR and SERVICE AIR 
SYSTEM COMPRESSOR RESTORATION ERROR, respectively, are included in the systems 
modeling to reflect potential standby train pre-initiator human errors. 

The fault tree development of both the IAS and the SAS systems, is based on limited system and 
component design information currently available.  As such, certain assumptions were made with 
the intent of gaining initial risk insights of the IAS and the SAS systems.  Based on the latest 
model quantification results, the IAS and the SAS systems have the following risk importance 
measures relative to CDF: 

 RAW FV 

IAS 59.35 9.7E-5 

SAS 1.76 2.4E-3 

As shown, both the IAS and the SAS systems have insignificant fractional contributions to CDF, 
however, the IAS system has relatively significant design and configuration related contribution 
to CDF and SAS system, as a backup system to IAS, has relatively low contribution.  

4.12.9.3  Human Interaction 

The following human interactions have been considered: 

• Due to pre-initiator error, operator failure to start standby compressor.  

• Operator failure to isolate one compressor train given other train failed. 

• Failure when actuating the compressors and dryers from standby mode. 
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Table 4.12-5 reports the events considered with the related probabilities.  

4.12.9.4  Special Events 

None. 

4.12.10  Results of Fault Tree Analysis 

The definition of each basic event is reported in Table 4.12-7. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The importance measurements obtained from core damage frequencies, allow identification of 
the most relevant basic events and system component failures in an integrated context, as well as 
the determination of their relative importance with respect to the basic events and component 
failures of the other systems modeled. 

4.12.11  PRA Insights  

The Instrument Air System cutset is dominated by the loss of IAS initiator, dryer train level test 
and maintenance, and by electrical support systems contribution.   The Service Air System cutset 
is mainly dominated by the cooling support system and the common cause failure of the 
compressors. 

Instrument Air and Service Air system importance sensitivity was performed in Section 11 of 
NEDO-33201.  The system CDF contributions are discussed in Subsection 4.12.9.2 above.  
Some of the IAS basic events CDF contributions, are listed in the following table, as measured 
by the Risk Achievement Worth (RAW) results. 
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IAS Basic Event Risk Importance Measures 

NAME DESCRIPTION RAW 

P52-UV_-OC-F006 
CHECK VALVE  FAILS TO REMAIN 
OPEN 28.23221 

P52-TNK-RP-RCV002 
RECEIVER TANK  FAILS 
CATASTROPHICALLY 28.23221 

P52-BV_-OC-F005 
MANUAL VALVE TRANSFERS 
CLOSED 28.23221 

P52-BV_-OC-F004 
MANUAL VALVE TRANSFERS 
CLOSED 28.23221 

P52-UV_-OC-F0015B 
CHECK VALVE  FAILS TO REMAIN 
OPEN 1.330685 

P52-ACV_OC-ABV0001 AOV FAILS TO REMAIN OPEN 1.330685 

P52-UV_-OC-CCF_1_2 
CCF of two components: P52-UV_-
OC-F001A & P52-UV_-OC-F001B 1.297468 

P52-CMP-FR-CCF_1_2 
CCF of two components: P52-CMP-
FR-C001A & P52-CMP-FR-C001B 1.297468 

P52-BV_-OC-CCF_1_2 
CCF of two components: P52-BV_-
OC-F011A & P52-BV_-OC-F011B 1.297468 

P52-FLT-PG-PF001A PRE FILTER  PLUGGED 1.12579 

P52-FLT-PG-AF001A AFTER FILTER  PLUGGED 1.12579 

P52-BV_-OC-F006A 
MANUAL VALVE TRANSFERS 
CLOSED 1.12579 

P52-ACV_OC-ABV0002A AOV FAILS TO REMAIN OPEN 1.12579 

P52-NST-TM-DRYLOOPB 
NON-SAFETY SYSTEM TRAIN IN 
TEST OR MAINTENANCE 1.003269 

P52-FLT-PG-PF001B PRE FILTER  PLUGGED 1.003269 

P52-FLT-PG-AF001B AFTER FILTER  PLUGGED 1.003269 

P52-BV_-OC-F006B 
MANUAL VALVE TRANSFERS 
CLOSED 1.003269 

P52-ACV_OC-ABV0002B AOV FAILS TO REMAIN OPEN 1.003269 
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IAS Basic Event Risk Importance Measures 

NAME DESCRIPTION RAW 

P52-UV_-OC-F001A 
CHECK VALVE  FAILS TO REMAIN 
OPEN 1.002571 

P52-TNK-RP-RCV001A 
AIR RECEIVER TANK RCV 001A 
LEAKS CATASTROPHICALLY 1.002571 

P52-CMP-FR-C001A 
MOTOR-DRIVEN AIR COMPRESS. 
C001A FAILS TO RUN 1.002571 

P52-BV_-OC-F014A 
MANUAL VALVE TRANSFERS 
CLOSED 1.002571 

P52-BV_-OC-F012A 
MANUAL VALVE TRANSFERS 
CLOSED 1.002571 

P52-BV_-OC-F011A 
MANUAL VALVE TRANSFERS 
CLOSED 1.002571 

P52-UV_-OC-F001B 
CHECK VALVE  FAILS TO REMAIN 
OPEN 1.000421 

P52-TNK-RP-RCV001B 
AIR RECEIVER RCV 001B LEAKS 
CATASTROPHICALLY 1.000421 

P52-NST-TM-CMPTRAIN2 
NON-SAFETY SYSTEM TRAIN IN 
TEST OR MAINTENANCE 1.000421 

P52-CMP-RE-C001B 

INSTRUMENT AIR SYSTEM 
COMPRESSOR RESTORATION 
ERROR 1.000421 

P52-CMP-FS-C001B 
MOTOR-DRIVEN AIR COMPRESS. 
C001B FAILS TO START 1.000421 

P52-CMP-FR-C001B 
MOTOR-DRIVEN AIR COMPRESS. 
C001B FAILS TO RUN 1.000421 

P52-BV_-OC-F014B 
MANUAL VALVE TRANSFERS 
CLOSED 1.000421 

P52-BV_-OC-F012B 
MANUAL VALVE TRANSFERS 
CLOSED 1.000421 

P52-BV_-OC-F011B 
MANUAL VALVE TRANSFERS 
CLOSED 1.000421 
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Table 4.12-1  
IAS/SAS - Control Room Instrumentation and Alarms 

Alarms for IAS 
Compressor: 
-High receiver air pressure 
-High vibration 
-High water level in the after cooler drip leg 
-High compressor outlet air temperature 
-Compressor low oil pressure and high oil temperature 
-High cooling water discharge temperature 
-High motor winding temperature  
-High motor bearing temperature 
-Motor overload 
High temperature in the moisture separator outlet 
Low receiver air pressure 
High moisture content in the air dryer outlet 
Low instrument air supply pressure 
Standby power for IAS initiated 
IAS standby dryer/filter train activated 
High RCCWS temperatures 
High pre-filter differential pressure 
High after-filter differential pressure 

Alarms for SAS 
Compressor: 
-High receiver air pressure 
-High water level in the after cooler drip leg 
-High compressor outlet air temperature 
-Compressor low oil pressure and high oil temperature 
-High cooling water discharge temperature 
Increasing temperature in the moisture separator outlet above a predetermined setpoint 
Decreasing pressure in the air receiver falling below a predetermined setpoint 
Increasing moisture in the air dryer outlet rising above a predetermined setpoint 
Increasing moisture in the air purifier outlet rising above a predetermined setpoint 
Decreasing pressure in the air purifier outlet falling below a predetermined setpoint 
Increasing pressure in the breathing air receiver rising above a predetermined setpoint 

Displays 
Instrument air receiver temperature 
Instrument air receiver pressure 
Instrument air dryer outlet pressure 
Instrument air dryer prefilter differential pressure 
Instrument air dryer afterfilter differential pressure 
Instrument air header pressure 
Instrument air dryer outlet moisture 
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Table 4.12-2a  

IAS/SAS - System Dependencies 

  Support System 
  Power Supply Cooling System 
  480 V AC: Uninterruptible 208/120V  

Component Type R12-TB1-A R12-TB1-B R13-NSR-
TBA 

R13-NSR-
TBB RCCWS TCCWS

        
IA Dryer 1 Dryer X  X    
IA Dryer 2 Dryer  X  X   
IA Compr  1  Compr. X  X  X  
IA Compr. 2 Compr.  X  X X  
F006 AOV   X    
SA Dryer 1 Dryer X  X    
SA Dryer 2 Dryer  X  X   
SA Compr 
1.  

Compr. X  X   X 

SA Compr. 
2 

Compr.  X  X  X 

F015A AOV   X    
F015B AOV    X   
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Table 4.12-2b  

IAS/SAS - Transfers 

The following transfer gates are used in the fault tree to reflect system dependencies. 

Transfer Description 

C62-P52-ACV-ABV0001 AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-ABV0002A AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-ABV0002B AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-F0031A AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-F0031B AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-F0032A AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-F0032B AOV CONTROL SIGNAL FAILURE 

C62-P52-CMP-C001B COMPRESSOR 1 CONTROL SIGNAL FAILURE 

INI-LOPP LOSS OF PREFERRED OFFSITE POWER 

P21-0001-_1A RCCWS TRAIN A 

P21-0001-_1B RCCWS TRAIN B 

P51-0001-_1 LOSS OF SERVICE AIR 

R12-TB1-A TURBINE BLDG POWER CENTER 1-A 

R12-TB1-B TURBINE BLDG POWER CENTER 1-B 

R13-NSR-TBA LOSS OF 208/120 V AC FROM TURBINE/SWGR BLDG LOAD GROUP A 

R13-NSR-TBB LOSS OF 208/120 V AC FROM TURBINE/SWGR BLDG LOAD GROUP B 

C62-P51-CMP-C001A COMPRESSOR TRAIN 1 CONTROL SIGNAL FAILURE 

C62-P51-CMP-C001B COMPRESSOR TRAIN 2 CONTROL SIGNAL FAILURE 

P22-0001-_1 LOSS OF COOLING FROM TCCW SYSTEM 
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Table 4.12-3  

IAS/SAS – Component Test and Maintenance 

Component Description 

P52-CMP-C001B P52-NST-TM-CMPTRAIN2, NON-SAFETY SYSTEM TRAIN IN TEST OR 
MAINTENANCE 

P52-DRY0012B P52-NST-TM-DRYLOOPB, NON-SAFETY SYSTEM TRAIN IN TEST OR 
MAINTENANCE 

P51-CMP-C001B P51-NST-TM-CMPTRAIN2, NON-SAFETY SYSTEM TRAIN IN TEST OR 
MAINTENANCE 
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Table 4.12-4  

IAS/SAS - Common Cause Failures 

Basic Event Probability Description 

P51-BV_-OC-CCF_1_2 1.263E-07 CCF of two components: P51-BV_-OC-F011A & P51-BV_-OC-
F011B 

P51-CMP-FR-CCF_1_2 1.263E-04 CCF of two components: P51-CMP-FR-C001A & P51-CMP-
FR-C001B 

P51-UV_-OC-CCF_1_2 2.526E-07 CCF of two components: P51-UV_-OC-F001A & P51-UV_-
OC-F001B 

P52-BV_-OC-CCF_1_2 1.263E-07 CCF of two components: P52-BV_-OC-F011A & P52-BV_-OC-
F011B 

P52-CMP-FR-CCF_1_2 1.263E-04 CCF of two components: P52-CMP-FR-C001A & P52-CMP-
FR-C001B 

P52-UV_-OC-CCF_1_2 2.526E-07 CCF of two components: P52-UV_-OC-F001A & P52-UV_-
OC-F001B 
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Table 4.12-5  

IAS/SAS - Human Error Events 

Basic Event Probability Description 

P51-CMP-RE-C001B 1E-3 SERVICE AIR SYSTEM COMPRESSOR RESTORATION 
ERROR 

P51-XHE-FO-CMP 1E-7 OPERATOR FAIL TO ISOLATE ONE COMPRESSOR 
TRAIN GIVEN OTHER FAILED 

P52-CMP-RE-C001B 1E-3 INSTRUMENT AIR SYSTEM COMPRESSOR 
RESTORATION ERROR 
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Table 4.12-6  

IAS/SAS - Top Events 

Top Event Description Sheet

These top events can be found on Figure 4.12-2 

P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY 1 
These top events can be found on Figure 4.9-3 

P51-0001-_1 LOSS OF SERVICE AIR SUPPLY 4 
P51-0001-_2 LOSS OF BREATHING AIR 1 
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Table 4.12-7  

IAS/SAS - Basic Events 

Basic Event Probability Description 
P52-ACV_OC-ABV0001 2.40E-05 AOV FAILS TO REMAIN OPEN 
P52-ACV_OC-
ABV0002A 2.40E-05 AOV FAILS TO REMAIN OPEN 

P52-ACV_OC-
ABV0002B 2.40E-05 AOV FAILS TO REMAIN OPEN 

P52-ACV_OC-F0031A 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P52-ACV_OC-F0031B 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P52-ACV_OC-F0032A 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P52-ACV_OC-F0032B 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 

P52-BV_-OC-CCF_1_2 1.26E-07 CCF of two components: P52-BV_-OC-F011A & P52-BV_-
OC-F011B 

P52-BV_-OC-F004 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F005 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F006A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F006B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F011A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F011B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F012A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F012B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F014A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F014B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 

P52-CMP-FR-C001A 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
RUN 

P52-CMP-FR-C001B 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
RUN 

P52-CMP-FR-CCF_1_2 1.26E-04 CCF of two components: P52-CMP-FR-C001A & P52-
CMP-FR-C001B 

P52-CMP-FS-C001A 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
START 

P52-ACV_OC-F0032B 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 

P52-BV_-OC-CCF_1_2 1.26E-07 CCF of two components: P52-BV_-OC-F011A & P52-BV_-
OC-F011B 

P52-BV_-OC-F004 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F005 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F006A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F006B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F011A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
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Table 4.12-7  

IAS/SAS - Basic Events 

Basic Event Probability Description 
P52-BV_-OC-F011B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F012A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F012B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F014A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P52-BV_-OC-F014B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 

P52-CMP-FR-C001A 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
RUN 

P52-CMP-FR-C001B 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
RUN 

P52-CMP-FR-CCF_1_2 1.26E-04 CCF of two components: P52-CMP-FR-C001A & P52-
CMP-FR-C001B 

P52-CMP-FS-C001A 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
START 

P52-CMP-FR-C001B 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
RUN 

P52-CMP-FR-CCF_1_2 1.26E-04 CCF of two components: P52-CMP-FR-C001A & P52-
CMP-FR-C001B 

P52-CMP-FS-C001A 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
START 

P52-CMP-FS-C001B 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
START 

P52-CMP-RE-C001B 1.00E-03 OPERATOR STANDBY COMPRESSOR RESTART 
FAILURE DUE TO PRE-INITIATOR 

P52-FLT-PG-AF001A 2.40E-04 AFTER FILTER PLUGGED 
P52-FLT-PG-AF001B 2.40E-04 AFTER FILTER PLUGGED 
P52-FLT-PG-PF001A 2.40E-04 PRE FILTER PLUGGED 
P52-FLT-PG-PF001B 2.40E-04 PRE FILTER PLUGGED 
P52-NST-TM-
CMPTRAIN2 9.00E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
P52-NST-TM-
DRYLOOPB 9.00E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
P52-TNK-RP-
DRY0011A 2.40E-06 DRYER FAILS CATASTROPHICALLY 

P52-TNK-RP-
DRY0011B 2.40E-06 TANK FAILS CATASTROPHICALLY 

P52-TNK-RP-
DRY0012A 2.40E-06 DRYER FAILS CATASTROPHICALLY 

P52-TNK-RP-
DRY0012B 2.40E-06 DRYER FAILS CATASTROPHICALLY 

P52-TNK-RP-RCV001A 2.40E-06 AIR RECEIVER TANK RCV 001A LEAKS 
CATASTROPHICALLY 
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Table 4.12-7  

IAS/SAS - Basic Events 

Basic Event Probability Description 

P52-TNK-RP-RCV001B 2.40E-06 AIR RECEIVER RCV 001B LEAKS 
CATASTROPHICALLY 

P52-TNK-RP-RCV002 2.40E-06 RECEIVER TANK FAILS CATASTROPHICALLY 

P52-UV_-OC-CCF_1_2 2.53E-07 CCF of two components: P52-UV_-OC-F001A & P52-UV_-
OC-F001B 

P52-UV_-OC-F0015B 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F00161A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F00161B 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F00162A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F00162B 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F001A 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F001B 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
P52-UV_-OC-F006 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
R12-TB1-A 1.00E-03 TURBINE BLDG POWER CENTER 1-A 
R12-TB1-B 1.00E-03 TURBINE BLDG POWER CENTER 1-B 

R13-NSR-TBA 1.00E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR BLDG 
LOAD GROUP A 

R13-NSR-TBB 1.00E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR BLDG 
LOAD GROUP B 

P52-UV_-OC-F006 4.80E-06 CHECK VALVE FAILS TO REMAIN OPEN 
C62-P51-CMP-C001A 1.00E-06 COMPRESSOR 1 CONTROL SIGNAL FAILURE 
C62-P51-CMP-C001B 1.00E-06 COMPRESSOR 1 CONTROL SIGNAL FAILURE 
INI-LOPP 1.00E-05 LOSS OF PREFERRED OFFSITE POWER 
P22-0001-_1 1.00E-03 LOSS OF COOLING FROM TCCW SYSTEM 
P51-ACV-OC-F002A 2.40E-05 AOV TRANSFER CLOSED 
P51-ACV-OC-F002B 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P51-ACV-OC-F003A 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P51-ACV-OC-F003B 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 
P51-ACV-OC-F015A 2.40E-05 AIR OPERATED VALVE FAILS TO REMAIN OPEN 

P51-BV_-OC-CCF_1_2 1.26E-07 CCF of two components: P51-BV_-OC-F011A & P51-BV_-
OC-F011B 

P51-BV_-OC-F004 7.20E-07 MANUAL VALVE TRANSFER CLOSED 
P51-BV_-OC-F005 7.20E-07 MANUAL VALVE TRANSFER CLOSED 
P51-BV_-OC-F006A 7.20E-07 MANUAL VALVE TRANSFER CLOSED 
P51-BV_-OC-F006B 7.20E-07 MANUAL VALVE TRANSFER CLOSED 
P51-BV_-OC-F011A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P51-BV_-OC-F011B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
P51-BV_-OC-F012A 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 
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Table 4.12-7  

IAS/SAS - Basic Events 

Basic Event Probability Description 
P51-BV_-OC-F012B 7.20E-07 MANUAL VALVE TRANSFERS CLOSED 

P51-CMP-FR-C001A 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
RUN 

P51-CMP-FR-C001B 2.40E-03 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
CONT.OPER. 

P51-CMP-FR-CCF_1_2 1.26E-04 CCF of two components: P51-CMP-FR-C001A & P51-
CMP-FR-C001B 

P51-CMP-FS-C001A 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001A FAILS TO 
START 

P51-CMP-FS-C001B 2.00E-02 MOTOR-DRIVEN AIR COMPRESS. C001B FAILS TO 
START 

P51-CMP-RE-C001B 1.00E-03 OPERATOR RESTARTS COMPRESSOR FAILURE 
FROM STANDBY DUE TO PRE-INITIATOR 

P51-FLT-PG-FT001A 2.40E-04 PREFILTER PLUGS 
P51-FLT-PG-FT001B 2.40E-04 FILTER PLUGGED 
P51-FLT-PG-IF001A 2.40E-04 INTAKE FILTER PLUGED 
P51-FLT-PG-PF001A 2.40E-04 PREFILTER PLUGS 
P51-FLT-PG-PF001B 2.40E-04 PREFILTER PLUGS 

R13-NSR-TBB 1.00E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR BLDG 
LOAD GROUP B 

%T-IA 1.02E-02 LOSS OF IAS 
C62-P52-ACV-
ABV0001 1.00E-06 AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-
ABV0002A 1.00E-06 AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-
ABV0002B 1.00E-06 AOV CONTROL SIGNAL FAILURE 

C62-P52-ACV-F0031A 1.00E-06 AOV CONTROL SIGNAL FAILURE 
C62-P52-ACV-F0031B 1.00E-06 AOV CONTROL SIGNAL FAILURE 
C62-P52-ACV-F0032A 1.00E-06 AOV CONTROL SIGNAL FAILURE 
C62-P52-ACV-F0032B 1.00E-06 AOV CONTROL SIGNAL FAILURE 
C62-P52-CMP-C001B 1.00E-06 COMPRESSOR 1 CONTROL SIGNAL FAILURE 
INI-LOPP 1.00E-05 LOSS OF PREFERRED OFFSITE POWER 
P21-0001-_1A 1.00E-03 RCCWS TRAIN A 
P21-0001-_1B 1.00E-03 RCCWS TRAIN B 
P51-0001-_1 1.00E-03 LOSS OF SERVICE AIR 
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Table 4.12-8  

IAS/SAS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

P52-0001-_1 LOSS OF INSTRUMENT AIR SUPPLY 

Probability % of 
Top Event Probability Description 

1.02E-02 99.6 %T-IA 1.02E-02 LOSS OF IAS 

P52-NST-TM-
DRYLOOPB 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 9.E-06 0.1 
R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

P52-NST-TM-
DRYLOOPB 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
9.E-06 0.1 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR 
BLDG LOAD GROUP A 

4.8E-06 0.0 P52-UV_-OC-F006 4.8E-06 CHECK VALVE FAILS TO REMAIN OPEN 

2.4E-06 0.0 P52-TNK-RP-
RCV002 2.4E-06 RECEIVER TANK FAILS CATASTROPHICALLY 

P52-NST-TM-
DRYLOOPB 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
2.16E-06 0.0 

P52-FLT-PG-
AF001A 2.4E-04 AFTER FILTER PLUGGED 

P52-NST-TM-
DRYLOOPB 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
2.16E-06 0.0 

P52-FLT-PG-
PF001A 2.4E-04 PRE FILTER PLUGGED 

R12-TB1-B 1.E-03 TURBINE BLDG POWER CENTER 1-B 
1.E-06 0.0 

R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

R12-TB1-B 1.E-03 TURBINE BLDG POWER CENTER 1-B 
1.E-06 0.0 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR 
BLDG LOAD GROUP A 

R13-NSR-TBB 1.E-03 LOSS OF 208/120 V AC FROM TURBINE/SWGR 
BLDG LOAD GROUP B 1.E-06 0.0 

R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 
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P51-0001-_1 LOSS OF SERVICE AIR SUPPLY 

Probability % of 
Top Event Probability Description 

1.E-03 76.3 P22-0001-_1 1.E-03 LOSS OF COOLING FROM TCCW SYSTEM 

1.26E-04 9.6 P51-CMP-FR-
CCF_1_2 1.26E-04 CCF of two components: P51-CMP-FR-C001A 

& P51-CMP-FR-C001B 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 
4.8E-05 3.7 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 

2.4E-05 1.8 P51-ACV-OC-
F015A 2.4E-05 AIR OPERATED VALVE FAILS TO REMAIN 

OPEN 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
2.16E-05 1.6 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 2.E-05 1.5 
R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 
2.E-05 1.5 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM 
TURBINE/SWGR BLDG LOAD GROUP A 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 9.E-06 0.7 
R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
9.E-06 0.7 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM 
TURBINE/SWGR BLDG LOAD GROUP A 

P51-CMP-FR-
C001B 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO CONT.OPER. 
5.76E-06 0.4 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 
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P51-0001-_2 LOSS OF BREATHING AIR 

Probability % of 
Top Event Probability Description 

1.E-03 77.5 P22-0001-_1 1.E-03 LOSS OF COOLING FROM TCCW SYSTEM 

1.26E-04 9.8 P51-CMP-FR-
CCF_1_2 1.26E-04 CCF of two components: P51-CMP-FR-C001A 

& P51-CMP-FR-C001B 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 
4.8E-05 3.7 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
2.16E-05 1.7 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 2.E-05 1.5 
R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 
2.E-05 1.5 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM 
TURBINE/SWGR BLDG LOAD GROUP A 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 9.E-06 0.7 
R12-TB1-A 1.E-03 TURBINE BLDG POWER CENTER 1-A 

P51-NST-TM-
CMPTRAIN2 9.E-03 NON-SAFETY SYSTEM TRAIN IN TEST OR 

MAINTENANCE 
9.E-06 0.7 

R13-NSR-TBA 1.E-03 LOSS OF 208/120 V AC FROM 
TURBINE/SWGR BLDG LOAD GROUP A 

P51-CMP-FR-
C001B 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO CONT.OPER. 
5.76E-06 0.4 

P51-CMP-FR-
C001A 2.4E-03 MOTOR-DRIVEN AIR COMPRESS. C001A 

FAILS TO RUN 

P51-CMP-FS-
C001B 2.E-02 MOTOR-DRIVEN AIR COMPRESS. C001B 

FAILS TO START 
4.8E-06 0.4 

P51-FLT-PG-
IF001A 2.4E-04 INTAKE FILTER PLUGED 
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Figure 4.12-1. Simplified Diagram of IAS and SAS 
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Figure 4.12-2. Instrument Air System Fault Tree 
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Figure 4.12-2.  Sheet 2  Instrument Air System 
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Figure 4.12-2.  Sheet 3  Instrument Air System 
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Figure 4.12-2.  Sheet 4  Instrument Air System 
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Figure 4.12-2.  Sheet 5  Instrument Air System 
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Figure 4.12-2.  Sheet 6  Instrument Air System 
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Figure 4.12-2.  Sheet 7  Instrument Air System 
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Figure 4.12-2.  Sheet 8  Instrument Air System 
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Figure 4.12-2.  Sheet 9  Instrument Air System 
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Figure 4.12-2.  Sheet 10  Instrument Air System 
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Figure 4.12-2.  Sheet 11  Instrument Air System 
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Figure 4.12-2.  Sheet 12  Instrument Air System 
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Figure 4.12-2.  Sheet 13  Instrument Air System 
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Figure 4.12-2.  Sheet 14  Instrument Air System 
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Figure 4.12-2.  Sheet 15  Instrument Air System 
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Figure 4.12-2.  Sheet 16  Instrument Air System 
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Figure 4.12-2.  Sheet 17  Instrument Air System 
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Figure 4.12-2.  Sheet 18  Instrument Air System 
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Figure 4.12-2.  Sheet 19  Instrument Air System 
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Figure 4.12-2.  Sheet 20  Instrument Air System 
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Figure 4.12-3. Service Air System Fault Tree 
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Figure 4.12-3.  Sheet 2  Service Air System 
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Figure 4.12-3.  Sheet 3  Service Air System 
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Figure 4.12-3.  Sheet 4  Service Air System 
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Figure 4.12-3.  Sheet 5  Service Air System 
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Figure 4.12-3.  Sheet 6  Service Air System 
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Figure 4.12-3.  Sheet 7  Service Air System 
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Figure 4.12-3.  Sheet 8  Service Air System 
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Figure 4.12-3.  Sheet 9  Service Air System 
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Figure 4.12-3.  Sheet 10  Service Air System 
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Figure 4.12-3.  Sheet 11  Service Air System 
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Figure 4.12-3.  Sheet 12  Service Air System 



NEDO-33201 Rev 3 

4.12-55 

MANUAL VALVE
TRANSFERS CLOSED --

including common
cause

P51-BV_-OC-CCF-G2
Sheet 11

MANUAL VALVE
TRANSFERS CLOSED

P51-BV_-OC-F011B
7.20E-07

CCF of two
components:

P51-BV_-OC-F011A &
P51-BV_-OC-F011B

P51-BV_-OC-CCF_1_2

2 1.26E-07

  
Figure 4.12-3.  Sheet 13  Service Air System 
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Figure 4.12-3.  Sheet 14  Service Air System 
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Figure 4.12-3.  Sheet 15  Service Air System 

 



NEDO-33201 Rev 3 

4.13-1 

4.13  HIGH PRESSURE NITROGEN SUPPLY SYSTEM– (P54) 

4.13.1  Functional Description 

The High Pressure Nitrogen Supply System (HPNSS) consists of distribution piping between the 
Containment Inerting System and the nitrogen users.  Its function is to supply nitrogen gas for 
instrumentation and control systems and for pneumatic valve operators  

The containment high pressure nitrogen consumers include the SRVs and their accumulators and 
the isolation condenser steam and condensate line isolation valve (ICIV) accumulators.  The 
containment low pressure nitrogen consumers include the inboard MSIVs and their 
accumulators, the main steam drain header isolation valves, instruments, inboard RWCU 
containment isolation valves and other pneumatically operated valves. 

4.13.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Valves F003, F024, F026, F014 and F009 are assumed air-operated. 

(2) AOV F026 will perform low pressure nitrogen side containment isolation given loss of bus 
R13-11-2 due to air bleeding off its associated SOVs. 

(3) AOV F009 will perform high pressure nitrogen side containment isolation given loss of bus 
R13-11-2 due to air bleeding off its associated SOVs. 

(4) When low nitrogen gas pressure is detected by pressure transmitter PT N003, pressure 
switch PS N003 closes AOV F003.  Simultaneously AOV F014 will open due to low 
nitrogen pressure and thus connecting to the nitrogen gas bottle supply. 

(5) Nitrogen supply is required to make up for operational losses, so preventative maintenance 
is assumed to be performed during refueling outages. 

(6) The normal supply path for nitrogen from the CIS system is constantly checked upon 
making up for nitrogen losses in the supported equipments.  As such, the availability test of 
this normal nitrogen supply is not needed. 

(7) The maintenance unavailability at power due to corrective maintenance for safety and non-
safey related HPNSS components are judged to be negligible.  As such, unavailability due 
to testing and maintenance on this system is currently not included. 

(8) Backup nitrogen bottle racks are capable to supply nitrogen to the systems supported 
during accident sequences at required pressure for 24 or 72 hours. 

(9) CIS nitrogen tank is capable to supply nitrogen to the systems supported during accident 
sequences at required pressure without the support of the compressors for 24 or 72 hours. 

(10) During power operation, the nitrogen supply pressure from the CIS to the low and high 
pressure consumers is monitored in the MCR and alarmed if the pressure falls below the 
established setpoint. 

(11) Containment isolation valves F009 and F026 are designed that operator can manually open 
them if needed given loss of instrument air or loss of power. 
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(12) Pressure regulating valves F003, F005, F016 and F024 are assumed fail open given loss of 
instrument air or control. 

(13) Normally closed IAS supply line isolation valve BV-F029 is only required to open during 
outage. It is assumed it has a non-significant risk contribution during operation, and not 
modeled. 

4.13.3  System Description  

4.13.3.1  Hardware Configuration 

A simplified diagram of the HPNSS used in the analysis is shown in Figure 4.13-1.  The diagram 
shows the interface systems needed for the HPNSS functions.  

Nitrogen is normally obtained from a nonsafety-related gas supply subsystem comprised of a 
liquid nitrogen storage tank that is part of the ESBWR Containment Inerting System providing 
nitrogen gas for containment inerting. 

The low pressure branch lines incorporate a pressure reducing station to lower the Containment 
Inerting System nitrogen supply.  A check valve  is located downstream of the pressure reducing 
station to prevent contamination from traveling upstream.  During refueling, the IAS provides 
instrument air supply to consumers in the containment via connections to the low pressure 
branch lines.  The high pressure branch line provides clean, dry, oil-free high pressure nitrogen 
to the containment nitrogen consumers from either the Containment Inerting System or from two 
racks of nitrogen storage bottles.  Each rack consists of multiple bottles, each bottle contains a 
pigtail and station valve that are piped into a manifold.  A pressure control valve, F016, in series 
with an air-operated on-off valve, is provided in the line that connects the nitrogen bottles to the 
valve operators inside the containment.   

4.13.3.2  System Operation 

The HPNSS distributes CIS nitrogen supply to the loads during normal operation.  If the CIS 
fails to maintain the required nitrogen supply pressure, the HPNSS provides uninterrupted 
nitrogen supply from the nitrogen storage bottles.  When the nitrogen gas pressure in the main 
header drops below the set pressure, the manifold isolation valve automatically opens to provide 
nitrogen gas from the storage bottles to all nitrogen loads. 

One bottle rack train is utilized to maintain design nitrogen supply as required.  The nitrogen 
bottle station valves and manifold isolation valve on one train are kept open, while the standby 
train bottle station valves and manifold isolation valves are kept closed.  Switchover from one 
bottle rack train to the other is a manual operation. 

The HPNSS bottled nitrogen normally remains on standby, through an isolation valve located 
upstream of the pressure reducing station.  During low nitrogen supply pressure in the main 
supply header, the isolation valve automatically opens to allow nitrogen gas supply from the 
HPNSS nitrogen bottles to all system loads.  The normal CIS supply line is isolated following a 
set time delay. 

Restoration of the HPNSS to the CIS is by manual operation of the isolation valves from the 
Main Control Room (MCR). 
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4.13.3.3  Component Location 

With the exception of the Containment Inerting System Tank and the lines connected to the 
nitrogen users located inside the primary containment, the system components (valves, piping, 
and so forth) are  located in the Reactor Building. 

4.13.4  Automatic and Manual Control 

4.13.4.1  Automatic Actuation 

The flow of nitrogen gas from the HPNSS bottled nitrogen is automatically initiated when low 
pressure is sensed in the main supply line.  The pressure will also be alarmed in the MCR upon 
either low or high pressure.  The CIS supply isolation valve closes automatically following a 
time delay. 

4.13.4.2  Manual Actuation 

Operation of valves and associated equipment used for the system functions can be performed by 
manual actuation of switches located in the main control room (MCR). 

4.13.4.3  Safety Actuation 

The HPNSS is not safety-related.  Pneumatic-operated devices are either designed for a fail-safe 
mode and do not require continuous air supply under emergency or abnormal conditions or 
components are equipped with safety-related nitrogen accumulators.  Table 4.13-1 shows the 
proposed alarms and indications located in the MCR. 

4.13.5  System Interfaces 

The supporting-system interface is listed in Table 4.13-2a and Table 4.13-2b. 

4.13.6  System Testing 

The high pressure nitrogen isolation valves are tested by manual actuation of a switch located in 
the MCR and by observation of associated position indication lights.     

Periodic tests of the check valves and accumulators are conducted to assure valve operability.  
The HPNSS nitrogen supply pressure for the SRVs is verified at periodic intervals to assure that 
the valves are capable of performing their intended functions.  A system operational test is 
performed by isolating the Containment Inerting System supply line and allowing the nitrogen 
pressure to decrease.   

The HPNSS responds to a predetermined low pressure by opening the appropriate valves and 
allowing HPNSS backup nitrogen supply.  In addition, the Containment Inerting System 
isolation also occurs at this predetermined low nitrogen pressure.   

The maintenance unavailability at power due to corrective maintenance is judged to be minimal.  
As such, unavailability due to testing and maintenance on this system is currently not included.   
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4.13.7  System Maintenance 

The HPNSS is designed for on-line corrective maintenance to the maximum extent practical.  All 
major components have manual isolation valves to permit corrective maintenance activities 
without having to shut down the HPNSS.   

The HPNSS is required to make up for operational losses, so preventative maintenance is 
projected to be performed during refueling outage. 

4.13.8  Common Cause Failures 

Common cause failures (CCFs) within the system are summarized in Table 4.13-4. 

4.13.9  Fault Tree Analysis 

The HPNSS fault tree is evaluated to determine the system unavailability and the components 
contributing significantly to system unavailability. 

4.13.9.1  Top Event Definitions 

As listed in Table 4.13-6, the top events considered in the study are: 

P54-0001-_1 Loss of Nitrogen Gas Supply System to High Pressure consumers– see Figure 
4.13-2, Sheet 1, 

P54-0001-_2 Loss of Nitrogen to Low Pressure Users Inside Primary containment – see 
Figure 4.13-2, Sheet 14. 

4.13.9.2  Fault Tree Description 

Fault trees are shown in Figure 4.13-2. 

The CIS system nitrogen tank is included inside the HPNSS system limits to account for the loss 
of normal nitrogen supply, though per HPNSS design specification CIS is outside of HPNSS 
boundary. 

The fault tree development of the HPNSS, is based on limited systems and components design 
information available currently.  As such, certain assumptions were made, with the intent of 
gaining initial risk insights of the HPNSS system.  Based on the latest model quantification 
results, the HPNSS system has the following risk importance measures relative to CDF: 

 RAW FV 

HPNSS 1.01 7.76E-5 

As shown, the HPNSS system has insignificant design and configuration related contribution and 
fractional contribution to CDF. It is a non risk-significant system. 

4.13.9.3  Human Interactions 

Table 4.13-5 reports a summary of  human error probabilities considered in the analysis. 
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4.13.9.4  Special Events 
The containment inerting system, which is the normal nitrogen supply to HPNSS, is assumed to 
have a point estimate failure rate . 

4.13.10  Results of Fault Tree Analysis 

The definition of each basic event for the HPNSS fault tree is reported in Table 4.13-7 and 
cutsets are reported in Table 4.13-8. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The importance measures obtained from core damage frequency equations allow the 
identification of the most relevant basic events and system component failures in an integrated 
context as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 

4.13.11  PRA Insights 

The system is dominated by operator actions to reopen containment isolation valves and support 
system (air, power) contributions. 

High Pressure Nitrogen Supply System (HPNSS) system importance sensitivity was performed 
in Section 11 of NEDO-33201. 
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Table 4.13-1  

HPNSS - Control Room Instrumentation and Alarms 

Displays 
Nitrogen storage bottle rack pressure 
Containment Inerting System line header pressure 
Low line header pressure in the low pressure supply branch 
High pressure branch line header pressure  

Alarms 
Low nitrogen storage bottle rack pressure 
Low line header pressure in low pressure supply branch 
High line header pressure in low pressure supply branch 
Low line header pressure in the high pressure supply branch 
High line header pressure in the high pressure supply branch 
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Table 4.13-2a  

HPNSS - System Dependencies 

  Support System 
  Power Supply Air Supply 
  Uninterruptible AC Power Supply System  Instrument Air 

Component Type 208-120 V 
DIV 1 

(R13-11) 
 

F026 AOV X X 

F009 AOV X X 

F003 AOV  X 

F014 AOV  X 

F024 AOV  X 
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Table 4.13-2b  

HPNSS - Transfers 

Transfer Description 

C62-P54-F009 AOV CONTROL FAILURE 

C62-P54-F014 AOV CONTROL FAILURE 

C62-P54-F024 AOV F024 CONTROL FAILURE 

C62-P54-F026 AOV F026 CONTROL FAILURE 

P52-0001-_1 LOSS OF INSTRUMENT AIR 

R13-11-RB LOSS OF 208/120 V AC FROM BUS R13-11-2 
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Table 4.13-3  

HPNSS - Component Test and Maintenance 

The maintenance unavailability at power due to corrective maintenance are judged to be 
minimal.  As such, unavailability due to testing and maintenance on this system is currently not 
included. 
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Table 4.13-4  

HPNSS - Common Cause Failures 

Basic Event Probability Description 

P54-BV_-OC-CCF1128_1_2 3.789E-08 CCF of two components: P54-BV_-OC-F011 & P54-
BV_-OC-F028 

P54-CPV-OO-CCF_1_2 2.933E-06 CCF of two components: P54-CPV-OO-F005 & P54-
CPV-OO-F016 

P54-UV_-OC-CCF_1_2 1.111E-05 CCF of two components: P54-UV_-CC-F012A & P54-
UV_-CC-F012B 
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Table 4.13-5  

HPNSS - Human Error Events 

Basic Event Probability Description 
P54-BV-RE-F013A 3E-2 RESTORATION ERROR OF F013A 
P54-XHE-FO-F009 3E-2 OPERATOR FAIL TO REOPEN F009 
P54-XHE-FO-F013B 3E-2 OPER ALIGN STDBY RACK FAILURE 

P54-XHE-FO-F014 1E-5 OPERATOR FAILS TO MANUALLY OPEN VALVE 
F014 

P54-XHE-FO-F026 3E-2 OPERATOR FAIL TO REOPEN F026 

P54-XHE-FO-REOPEN 3E-2 OPERATOR FAILS TO RECOGNIZE OPENING OF 
F009 OR F026 
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Table 4.13-6  

HPNSS – Top Events 

Top Event Description Sheet

P54-0001-_1 High pressure nitrogen supply to components inside containment successful. 1 

P54-0001-_2 Low pressure nitrogen supply to components inside containment successful. 14 
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Table 4.13-7  

HPNSS - Basic Events 

Basic Event Probability Description 

P54-ACV-CC-F014 2.00E-03 AIR OPERATED VALVE F014 FAILS TO OPEN 

P54-ACV-OC-F003 2.40E-05 F003 SPURIUSLY CLOSED 

P54-ACV-OC-F009 2.40E-05 F009 SPURIOUSLY CLOSED 

P54-ACV-OC-F024 2.40E-05 AOV FAILS TO REGULATING PRESSURE 

P54-ACV-OC-F026 2.40E-05 AOV FAILS TO REMAIN OPEN 

P54-ACV-OO-F003 2.00E-03 AIR OPERATED VALVE F003 FAILS TO CLOSE 

P54-BV_-CC-F013B 1.00E-04 MANUAL VALVE FAILS TO OPEN 

P54-BV_-CO-F007 1.00E-07 RELIEVE VALVE FAILS TO REMAIN CLOSED 

P54-BV_-CO-F00X 1.00E-07 RELIEVE VALVE FAIL TO REMAIN CLOSED 

P54-BV_-CO-F018 1.00E-07 F018 FAILS TO REMAIN CLOSED 

P54-BV_-OC-F001A 7.20E-07 F001A FAILS CLOSED 

P54-BV_-OC-F001B 7.20E-07 F001B FAILS CLOSED 

P54-BV_-OC-F002A 7.20E-07 F002A FAILS CLOSED 

P54-BV_-OC-F002B 7.20E-07 F002B FAILS CLOSED 

P54-BV_-OC-F004 7.20E-07 F004 FAILS CLOSED 

P54-BV_-OC-F006 7.20E-07 F006 FAILS CLOSED 

P54-BV_-OC-F011 7.20E-07 F011 FAILS CLOSED 

P54-BV_-OC-F013A 7.20E-07 MANUAL VALVE FAILS TO REMAIN OPEN 

P54-BV_-OC-F015 7.20E-07 F015 FAILS CLOSED 

P54-BV_-OC-F017 7.20E-07 MANUAL VALVE FAILS CLOSED 

P54-BV_-OC-F023 7.20E-07 F023 FAILS CLOSED 

P54-BV_-OC-F028 7.20E-07 F028 FAILS CLOSED 

P54-BV_-RE-F013A 3.00E-02 RESTERATION ERROR OF F013A 

P54-CPV-OO-F005 2.64E-05 PRESSURE REGULATING FAILER 

P54-CPV-OO-F016 2.64E-05 PRESSURE REGULATING FAILURE 

P54-FLT-PG-D001A 2.40E-04 D001A PLUGS 

P54-FLT-PG-D001B 2.40E-04 D001B PLUGS 

P54-TNK-RP-BRA 2.40E-06 NITROGEN BUTTLE RACK A FAILS CATASTROPHICALLY 

P54-TNK-RP-BRB 2.40E-06 NITROGEN BUTTLE RACK B FAILS CATASTROPHICALLY 

P54-UV_-CC-F012A 1.00E-04 CHECK VALVE FAILS TO OPEN 

P54-UV_-CC-F012B 1.00E-04 CHECK VALVE FAILS TO OPEN 
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Table 4.13-7  

HPNSS - Basic Events 

Basic Event Probability Description 

P54-UV_-OC-F008 4.80E-06 F008 FAILS CLOSED 

P54-UV_-OC-F010 4.80E-06 F010 FAILS CLOSED 

P54-UV_-OC-F025 4.80E-06 F025 FAILS CLOSED 

P54-UV_-OC-F027 4.80E-06 F027 FAILS CLOSED 

P54-UV_-OO-F008 1.00E-03 CHECK VALVE F008 FAILS TO CLOSE 

P54-XHE-FO-F009 3.00E-02 OPERATOR FAIL TO REOPEN F009 

P54-XHE-FO-F013B 3.00E-02 OPER ALIGN STDBY RACK FAILURE 

P54-XHE-FO-F014 1.00E-05 OPERATOR FAILS TO MANUALLY OPEN VALVE F014 

P54-XHE-FO-F026 3.00E-02 OPERATOR FAIL TO REOPEN F026 

P54-XHE-FO-REOPEN 3.00E-02 OPERATOR FAILS TO RECOGNIZE OPENING OF F009 

T31-TNK-RP-12345 2.40E-06 CIS SYSTEM NITROGEN TANK FAILS CATASTROPHICALLY 
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Table 4.13-8  

HPNSS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

P54-0001-_1 LOSS OF HPNSS HIGH PRESSURE SUPPLY 

Probability % of 
Top Event Probability Description 

3.E-02 49.1 P54-XHE-FO-
F009 3.E-02 OPERATOR FAIL TO REOPEN F009 

3.E-02 49.1 P54-XHE-FO-
REOPEN 3.E-02 OPERATOR FAILS TO RECOGNIZE OPENING 

OF F009 OR F026 

1.E-03 1.6 P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR 

1.E-03 1.6 R13-11-RB 1.E-03 LOSS OF 208/120 V AC FROM BUS R13-11-2 

1.E-04 0.2 C62-P54-F009 1.E-04 AOV CONTROL FAILURE 

2.4E-05 0.0 P54-ACV-OC-
F009 2.4E-05 F009 SPURIOUSLY CLOSED 

4.8E-06 0.0 P54-UV_-OC-
F010 4.8E-06 F010 FAILS CLOSED 

2.93E-06 0.0 P54-CPV-OO-
CCF_1_2 2.93E-06 CCF of two components: P54-CPV-OO-F005 & 

P54-CPV-OO-F016 

7.2E-07 0.0 P54-BV_-OC-
F011 7.2E-07 F011 FAILS CLOSED 

P54-FLT-PG-
D001A 2.4E-04 D001A PLUGS 

4.8E-07 0.0 
P54-ACV-CC-
F014 2.E-03 AIR OPERATED VALVE F014 FAILS TO OPEN 
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P54-0001-_2 LOSS OF HPNSS LOW PRESSURE SUPPLY INSIDE P.C. 

Probability % of 
Top Event Probability Description 

3.E-02 49.0 P54-XHE-FO-
F026 3.E-02 OPERATOR FAIL TO REOPEN F026 

3.E-02 49.0 P54-XHE-FO-
REOPEN 3.E-02 OPERATOR FAILS TO RECOGNIZE OPENING 

OF F009 OR F026 

1.E-03 1.6 P52-0001-_1 1.E-03 LOSS OF INSTRUMENT AIR 

1.E-03 1.6 R13-11-RB 1.E-03 LOSS OF 208/120 V AC FROM BUS R13-11-2 

1.E-04 0.2 C62-P54-F024 1.E-04 AOV F024 CONTROL FAILURE 

1.E-04 0.2 C62-P54-F026 1.E-04 AOV F026 CONTROL FAILURE 

2.4E-05 0.0 P54-ACV-OC-
F024 2.4E-05 AOV FAILS TO REGULATING PRESSURE 

2.4E-05 0.0 P54-ACV-OC-
F026 2.4E-05 AOV FAILS TO REMAIN OPEN 

4.8E-06 0.0 P54-UV_-OC-
F025 4.8E-06 F025 FAILS CLOSED 

4.8E-06 0.0 P54-UV_-OC-
F027 4.8E-06 F027 FAILS CLOSED 
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Figure 4.13-1. Simplified Diagram of HPNSS 
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Figure 4.13-2. High Pressure Nitrogen Supply System Fault Tree 
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Figure 4.13-2.  Sheet 2  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 3  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 4  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 5  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 6  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 7  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 8  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 9  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 10  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 11  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 12  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 13  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 14  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 15  High Pressure Nitrogen Supply System 
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Figure 4.13-2.  Sheet 16  High Pressure Nitrogen Supply System 
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4.14  AC ELECTRIC POWER SYSTEM – (R10, R11, R12 and R21) 

4.14.1  Functional Description 

This section covers the following systems: Electric Power Distribution System (EPDS), Medium 
Voltage Distribution System (MVDS), Low Voltage Distribution System (LVDS), and Standby 
On-Site AC Power Supply System.   

Power is supplied to the plant from two independent offsite power sources, the “Normal 
Preferred” power source and the “Alternate Preferred” power source. These power source 
connections are designed to provide reliable power for the plant auxiliary loads, such that any 
single active failure can affect only one power source and cannot propagate to the alternate 
power source. 

The on-site AC power system consists of safety-related and nonsafety-related power systems.  
The two offsite power systems provide the normal preferred and alternate preferred AC power to 
safety-related and nonsafety-related loads.  In the event of total loss of offsite power sources and 
loss of main generator island mode operation, two onsite independent nonsafety-related standby 
diesel generators (DG) are provided to power the Plant's Investment Protection (PIP) nonsafety-
related loads and safety-related loads through battery chargers, rectifiers, or regulating 
transformers.   

4.14.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) It is assumed that the diesel generators are tested every three months. 

(2) The ESBWR plant island-mode operation is not credited.  This assumption is conservative 
since the main generator can supply AC power to Unit Auxiliary Transformers (UATs) if 
the island-mode operation is successful under the loss of preferred power (LOPP) 
conditions. 

(3) This revision includes a simplified switchyard modeling.  The loss of power supply from 
the 500kV and 230kV switchyards is modeled with simple gates which act as placeholders 
for future model update.   

(4) It is assumed that the generic transformer failure data includes the self-contained cooling 
system components. 

(5) It is assumed that no preventive maintenance actions performed during the normal 
operation of the plant.  Nevertheless, a corrective maintenance could be done if required. 

(6) It is assumed that the design of the auto-transfer control logic for the MVDS (R11) 
interlocked circuit breakers will follow the relay designs. 

(7) The MVDS (R11) interlocked circuit breakers are going to be designed with a break-
before-make auto-transfer from the normal to alternate power supply.  There could be a 
loss of power supply to the buses for several cycles.  The bus voltages could be designed to 
stay above certain thresholds to prevent load shedding on the buses.  However, due to the 
uncertainty in the designs, it is assumed that auto-transfer will cause the loss of the buses 
momentarily.  Therefore, the affected loads would require a restart after the bus voltage has 



NEDO-33201 Rev 3 

4.14-2 

been restored.  The loss of offsite power initiators are explicitly modeled in all of the 
supported systems to account for the momentary loss of bus during normal-to-alternate 
auto-transfer. 

(8) It is assumed that the Power Generation (PG) buses R11-0000A1 and R11-0000A2 and 
PIP-A bus R11-1000A3 are powered from 125VDC switchgear control power from 
nonsafety-related DC bus A3.  Similarly, it is assumed that the PG buses R11-0000B1 and 
R11-0000B2 and PIP-B bus R11-1000B3 are powered from 125VDC switchgear control 
power from nonsafety-related DC bus B3. 

(9) There are numerous main AC power system components located throughout the various 
buildings in the plant.  Each building has different heating, ventilation, and air conditioning 
(HVAC) support systems.  Since it would substantially increase the complexity of the main 
AC power system fault trees with only minimal gains in the modeling accuracy, 
environmental control systems and their support dependencies (electric power, chilled 
water) other than the diesel generator room ventilation fans are not modeled. 

(10) It is assumed that the fuel building power centers are powered from the PIP buses. 

(11) Based on the one-line diagrams, default alignments for the isolation power centers and 
FMCRD power centers are assigned to either PIP bus 1000A3 or 1000B3 as normal power 
supply.  The loss of normal power supply will initiate the auto-transfer to the alternate 
power supply.  The transfer from the alternate power supply back to the normal power 
supply will require operator action, which is not modeled.   

(12) Except the component IDs defined in the DCD Tier 2 Section 8 Figures, the majority of the 
component IDs in LVDS (R12) are assumed for the convenience of the PRA modeling.   

(13) It is assumed that the LVDS (R12) breaker auto-transfers are controlled by protective 
relays.    

(14) The nonsafety-related 125 VDC control power to circuit breakers is assumed to be 
provided by R16 system. The loss of control power will not allow auto-transfer.  If the 
circuit breaker is normally closed and required to remain closed, the loss of control power 
has no effect. 

(15) The safety-related uninterruptible 125 VAC control power to circuit breakers is assumed to 
be provided by R13 system.  Each isolation power center breakers are controlled by its 
corresponding UPS division.  The loss of control power will not allow auto-transfer.  If the 
circuit breaker is normally closed and required to remain closed, the loss of control power 
has no effect. 

(16) The diesel generator (DG) super component, is defined as the combination of the diesel 
engine(s) with all components in the exhaust path, electrical generator, generator exciter, 
output breaker, combustion air, lube oil systems (including the device that physically 
controls the cooling medium), cooling system (including the device that physically controls 
the cooling medium), fuel oil system (including all storage tanks permanently connected to 
the engine supply), and the starting compressed air system.  All pumps, valves, and valve 
operators with their power supply breakers, and associated piping for the above systems are 
included.  The only portions of the DG cooling systems included are the specific devices 
that control cooling medium flow to the individual DG auxiliary heat exchangers, including 
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the control instruments.  The cooling water system outside the control valves was excluded.  
Included within the DG system are the circuit breakers that are located at the motor control 
centers (MCC) and the associated power boards that supply power specifically to any of the 
DG equipment.  The MCCs and the power boards are not included except the load 
shedding and load sequencing circuitry/devices that are, in some cases, physically located 
within the MCCs.  Load shedding of the safety bus and subsequent load sequencing onto 
the bus of vital electrical loads is considered integral to the DG function.  All 
instrumentation, control logic, and the attendant process detectors for system initiations, 
trips, and operational control are included.  Batteries are included if failures impacted DG 
functional operability. 

(17) Without the detailed designs for the DG support systems, the following assumptions have 
been modeled: 

a. Protective relays are assumed to be used to control the DG start function while 
failure of the DG instrumentation, control logic, and the attendant process 
detectors for system initiations, trips, and operational control are included in the 
DG failure to start or run events. 

b. DG start air system is considered as part of the DG itself.  Therefore, it is not 
modeled separately. 

c. The DG room ventilation and cooling (HVAC) system and fuel transfer system 
failures are modeled according to the typical designs as discussed in DCD Tier 2 
Sections 9.4.7 and 9.5.4.  The component names are assumed for PRA model 
only. 

d. The 125VDC buses R16-A3 and R16-B3 are assumed to support the DG 
operation.  To avoid logical loops between the DC system and DG system, the 
battery only R16 system top gates are used in the DG system. 

(18) Diesel generators typically have rigorous post-maintenance test requirements because of 
their safety-related designation, which are expected to be carried over to the nonsafety-
related DG requirements.  Therefore, it is reasonable to assume that its restoration error 
after test and maintenance is negligible.  However, it is assumed that the supporting 
systems for diesel generators are vulnerable to the restoration errors.  Therefore, the 
restoration errors are modeled for the diesel fuel oil transfer system. 

(19) Although it is highly likely for the operators to manually start the DG after the auto start 
failures, no operator action is modeled in the DG system in this revision for simplicity and 
to reduce operator action in the first 72 hours, which is conservative. 

(20) One pair of load shedding failures from each DG have been modeled with CCF, which is 
representative.  Similarly, only one pair of the 6 air-controlled dampers from each DG 
ventilation system have been modeled with CCF. 

(21) It is assumed that the start signal for diesel fuel oil transfer pumps is supplied by the level 
switch in the day tank, not from the N-DCIS system. 

(22) It is assumed that the start signal for the DG room ventilation and cooling system 
components is supplied by the DG start signal, not from N-DCIS system.  Since the normal 
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ventilation subsystem is running, no start signal is required for this subsystem to continue 
running. 

(23) Due to limited design information for DG supporting systems, the modeling of the diesel 
building HVAC is overly conservative and should be changed once success criteria are 
known.  Currently the success criteria for DG room venting require all three roof-mounted 
fans to run and all 6 dampers to be opened and remain open.   

(24) Although the relays have not been designed, it is reasonable to assume that the same 
protective relay used to control the auto-transfer of the DG breakers should be used to auto-
start the diesel.  Therefore, the protective relays modeled in MVDS (R11) are not modeled 
in the diesel system model (R21). 

4.14.3  System Description 

4.14.3.1  Hardware Configuration 

Figure 4.14-1, Simplified Diagram of AC Electric Power System, shows the principal 
components of the system. 

The Off-site Power System supply the plant from two electrically independent and physically 
separated off-site power sources: 

• “Normal Preferred” source via the Unit Auxiliary Transformers (UAT) 

• “Alternate Preferred” source via the Reserve Auxiliary Transformers (RAT) 

During normal plant operation, the main plant generator supplies the plant loads through two 
UATs.  These transformers have two output voltage levels:  

• 13.8 kV which feeds two buses for PG loads (either buses 0000A1, and 0000A2, or buses 
0000B1 and 0000B2) 

• 6.9 kV which feeds PIP buses (buses 1000A3 or 1000B3) 

The four PG buses (0000A1, 0000A2, 0000B1, and 0000B2) supply power to the largest pumps 
(feedwater, circulating water and condensate) and to the power centers of the different buildings 
that supply low voltage power to users via 13.8 kV / 480V transformers. 

Generally, the 6.9 kV buses (1000A3 and 1000B3) directly feed large motor loads and supply 
power to the power centers of the different buildings via 6.9kV/480V transformers.  

The safety-related portion of the low voltage system consists of four Isolation Power Centers 
(A31, B31, C31, D31), which are fed from PIP buses (1000A3 and 1000B3), and provide power 
to the safety-related battery chargers and regulating transformers.   

The Standby Onsite AC Power Supply System consists of two independent and redundant 
nonsafety-related diesel generator units.  The diesel generator is designed to supply AC power to 
the nonsafety-related plant investment protection (PIP) loads and to the safety-related loads 
through the Isolation Power Centers in the event of a Loss of Preferred Power (LOPP). Operation 
of the system is not required to ensure nuclear safety. The two independent nonsafety-related 
standby diesel generators are designed with sufficient capacity such that, in the event of a loss of 
preferred power, each can supply enough power to achieve cold shutdown.  



NEDO-33201 Rev 3 

4.14-5 

Figures 4.14-2 and 4.14-3 show the simplified diagrams for the diesel generator fuel oil transfer 
system and the diesel room cooling and ventilation system. 

4.14.3.2  System Operation 

During normal power operation, the PG and PIP buses receive power from the main generator 
through the generator breaker and the UATs. 

If the main generator trips, the main generator circuit breaker opens and power to the UATs is 
backfed from the normal preferred power (utility power grid).  When the normal preferred power 
supply is lost, an auto transfer from the normal preferred power supply to the alternate preferred 
power supply is made.  In this situation, the plant is capable of restoring the production of energy 
in a short time. 

During loss of preferred power (LOPP), the medium voltage AC power system supplies power 
from the on-site standby AC power system to selected medium voltage loads and selected 
portions of the medium and low voltage AC power systems.  

4.14.3.3  Component Location 

The switchgears of the 13.8 kV and 6.9 kV are located in the electrical building. 

The load centers consist of transformers and associated low voltage switchgear, and are located 
in the electrical building, control building, turbine building, fuel building, cooling tower 
building, pump house building, service water building, water treatment building and radwaste 
building. 

Whenever practical, MCCs, distribution transformers, and distribution panels are located in the 
proximity of the loads. 

The four isolation power centers (A31, B31, C31, D31) are located in the Reactor Building. 

Each diesel generator unit with its dedicated auxiliaries is located within its own room in the 
electric building. 

4.14.4  Automatic and Manual Control 

During plant operation, the AC Electric Power System buses are supplied by their normal source.  
Table 4.14-1 lists the control room instrumentation and alarms for the AC Electric Power 
System. 

4.14.4.1  Automatic Actuation 

Power is supplied from the UATs and RATs at 13.8 kV and 6.9 kV to the PG and PIP buses, 
respectively.  There are four PG buses, each being powered from one of the two UATs, or if the 
UATs are unavailable, from one of the two RATs.  The source breakers for each PG bus are 
electrically interlocked to prevent simultaneous connection of UATs and RATs to the PG buses. 

Each PIP bus is normally powered from the normal preferred power source through the UAT of 
the same load group. Additionally, in the event of unavailability of the normal preferred power 
source, each PIP bus has connections to and can be powered from the alternate preferred power 
source through the RAT of the same load group. The source breakers of the normal and alternate 
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preferred power sources are electrically interlocked to prevent simultaneous connection of UATs 
and RATs to the PIP buses. 

The 6.9 kV PIP buses are automatically transferred to the standby diesel generators when the 
normal and alternate preferred power supplies to these buses are lost. 

4.14.4.2  Manual Actuation 

There is no manual actuation function associated with the AC Electric Power System. 

4.14.4.3  Safety Actuation 

There is no safety actuation function associated with the AC Electric Power System. 

4.14.5  System Interfaces 

The Electric Power Distribution System (EPDS) receives AC power from the switchyards for 
offsite power or from the main generator.  The EPDS system supplies AC power to medium 
voltage distribution system (R11).  The EPDS begins at the input terminals of the main 
transformer side of the generator breaker, switchyard side of the Motor-Operated Disconnect 
(MOD) switches on the high side of the UATs, and the switchyard side of the MOD switches on 
the high side of the RATs.  The system ends at the low side terminals of the UATs, RATs, and at 
the main generator terminals. 

The medium voltage distribution system (MVDS) receives AC power from the EPDS system 
(R10). The MVDS supplies AC power to the low voltage distribution system (LVDS, R12).  The 
125VDC switchgear control power is assumed to be the nonsafety-related 125VDC DC buses. 

The MVDS begins at the low side terminals of the UATs and RATs, and at the PIP circuit 
breakers that tie to the plant DG.  The system ends at the output terminals of the medium voltage 
circuit breakers. 

The LVDS begins at the output side of the 6.9 kV (PIP) or 13.8 kV (PG) feeder breakers to the 
low voltage power center transformers and ends at the low voltage circuit breakers of the low 
voltage loads and the boundaries of other systems.  The systems that supply AC power to the 
LVDS consist of: 

a. The MVDS supplies AC power to LVDS for distribution to the low voltage loads 

b. The DG supplies AC power to LVDS via the MVDS 

The systems or equipment which receive power from the LVDS include: 

a. The safety-related and nonsafety-related Direct Current Power Supply Systems (R16) 

b. The safety-related and nonsafety-related Uninterruptible AC Power Supply Systems 
(R13) 

c. The Lighting and Servicing Power Supply System (R15) 

d. The plant low voltage loads (e.g., motors, valve operators, heaters, instrumentation and 
control, and computer and alarm loads) 

To start the diesel generator and connect it to the PIP bus, DC Power Supply Systems are 
required. 
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Table 4.14-2a shows the modeled system dependencies.  Table 4.14-2b lists the transfer gates to 
other systems.  

4.14.6  System Testing 

The electrical system design permits operability testing, during normal station operation, of 
components that are not normally exercised. 

Provisions are made for system isolation so as to preclude unacceptable interference of system 
testing with unit operation.  Continuous indication is provided to monitor the conditions of the 
systems undergoing testing. 

The diesel generators are started and manually loaded every three months and the automatic 
startup and loading sequence is tested during every refueling.  Automatic transfer to the 
alternate-preferred power source is tested every refueling.  Voltage availability on the alternate 
preferred source is checked each week. 

Table 4.14-3 shows the component tests for the AC system. 

4.14.7  System Maintenance 

Electrical system components are designed and installed to facilitate maintenance during normal 
plant operation or plant scheduled shutdown. 

The equipment and components of the Standby Onsite AC Power Supply System are designed 
for easy inspection and maintenance during plant operation. 

Only corrective maintenance of buses can be performed at power. 

4.14.8  Common Cause Failures 

The common cause failures have been grouped in Table 4.14-4.  Exceptions to the method 
outlined in Section 5.3 are discussed as follows: 

No CCF event is modeled for the motor-operated disconnects (MODs).  The MODs are normally 
closed and the applicable common-cause failure mode is spurious opening, which is judged to be 
negligible. 

To represent the CCF of load shedding breaker failures, a CCF group of two breakers from each 
DG division is constructed for the fail to open failure mode.   Similarly, to represent the CCF of 
damper failures, a CCF group of two dampers from each DG room cooling subsystem is 
constructed for the fail to open failure mode. 

No CCF group is modeled for the transfer open/close failure modes.  Other component groups 
are not modeled when the CCF impact is judged to be negligible. 

4.14.9  Fault Tree Analysis 

4.14.9.1  Top Event Definition 

A fault tree was developed for each of the 13.8 kV and 6.9 kV buses, for several 480V load 
centers and for several 480V downstream motor control center buses.  All the fault trees model 
the failure to supply power during the mission time.   
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The AC power system top events are defined in Table 4.14-6.  The EPDS system tops are named 
as “R10-XXXX,” which are solely used by the MVDS (R11) system model.  The Standby On-
Site AC Power system (R21) top events are named as “R21-XXX,” which are also solely used by 
the MVDS (R11) system model. 

4.14.9.2  Fault Tree Description 

The fault trees are shown in Figures 4.14-4 through 4.14-7. 

4.14.9.3  Human Interactions 

For the Standby On-Site AC Power System, the operator failures to restore fuel oil transfer trains 
after testing and maintenance are modeled.  No other human actions have been modeled in the 
AC Power System fault trees. 

The human error events are included in Table 4.14-5.  

4.14.9.4  Special Events 

There are several special events modeled in the AC Power system models. 

R10-LOSP-EPRI models the consequential loss of preferred offsite power due to a reactor trip.  
After the reactor trip, the grid is expected to experience some instability because of the loss of a 
main generator and the additional loads from the nuclear power plant that are required to 
mitigate the accident. 

NICWSA-SYS-FAILS and NICWSB-SYS-FAILS model the nuclear island chilled water 
subsystem train A or B failures.   

R10-SYS-FF-500KV and R10-SYS-FF-230KV model the normal and alternate switchyard 
failures as placeholders. 

R10-SYS-TM-230KV  models the unavailability of the alternate switchyard due to testing and 
maintenance. 

4.14.10  Results of Fault Tree Analysis 

The definition of each basic event is reported in Table 4.14-7. 

The cutset results for each AC system top events are listed in Table 4.14-8. 

The quantification of core damage sequences implicitly includes the contribution of basic event 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

On the other hand, the importance measurements obtained from core damage frequency  and 
large release frequency cutest files, allow identification of the most relevant basic events and 
system component failures in an integrated context, as well as the determination of their relative 
importance with respect to the basic events and component failures of the other modeled 
systems. 
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4.14.11  PRA Insights 

The dominant contributors for the EPDS tops are the loss of preferred power initiators and the 
consequential loss of offsite power.  The MVDS cutsets show that the bus and breakers failures 
are the main contributors.  However, the PG buses will be lost upon a loss of preferred power. 
Thus the loss of preferred power actually is the dominant contributor to the PG bus failures. The 
loss of preferred power will not have the same impact on the PIP buses as on the PG buses 
because the PIP buses are backed up by the diesel generators.   

The LVDS cutsets show that the transfers to MVDS tops are the dominant contributors except 
for the isolation power centers, FMCRD power centers and the swing power center C23, which 
can be powered from both PIP buses.  For the LVDS buses that are powered from both PIP 
buses, the dominant contributors are the cutsets with both the loss of preferred power and failure 
of both diesel generators. 

The diesel generator failures are dominated by the diesel failure to run, unavailability due to test 
and maintenance, and the diesel failure to start.  The diesel generator failure due to ventilation 
failures (fans and dampers) contributes about 15%.  If a less conservative success criterion for 
the diesel generator room ventilation system is chosen (e.g., one out of three fans and dampers), 
their contributions will be negligible. 

A system importance sensitivity study was performed for the AC Power System.  Additional 
details of the sensitivity are provided in Section 11.3.1.15. 

No key insights and assumptions for the AC Electric Power system have been identified that 
have a significant effect on the PRA insights. 
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Table 4.14-1  

AC Electric Power System - Control Room Instrumentation and Alarms 
Alarms for Standby On-site AC Power Supply System 

Diesel engine running 
DG trouble 
DG controls not in Auto 
DG main breaker trip 
DG maintenance mode 
DG parallel mode 
DG over speed 
Engine failed to start 
Generator Differential relay 
Reverse power relay 
Field relay 
Over current relay 
Lock-out relay operated 
Over voltage relay 
Ground relay 
Over temperature relay 
Under voltage relay 
Frequency relay 

Indication for Standby On-site AC Power Supply System 
Engine speed 
Engine hour meter 
Generator output voltage 
Current 
Active power output 
Reactive power output 

Basic Instrumentation and Control Required for Electric Power Distribution System 
Main, Unit Auxiliary, and Reserve Auxiliary Transformers Display and Alarms (Temperatures, Oil Levels, Oil 
Pressures, Combustible Gas, Lockout Relays and trouble, etc.) 
Main generator circuit breaker position and open/close permits 
Motor-operated disconnect switches position and open/close permits 
Isolated phase bus cooling air temperature and cooler running/stopped/trouble 

Basic Instrumentation and Control Required for Medium Voltage Distribution System and Low 
Voltage Distribution System 

Switchgear breaker load currents and source bus currents 
Switchgear bus voltages 
Switchgear bus frequency 
Switchgear VAR and Watts 
Switchgear breaker condition 
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Table 4.14-2a  

AC Electric Power System - System Dependencies  
  Support System 

  Power Supply 

Component Type 500kV 
(UAT-A) 

500kV 
(UAT-B) 

230kV 
(RAT-A) 

230kV 
(RAT-B) 

Diesel 
Generator 
A 

Diesel 
Generator 
B 

BUS R11-
0000A1 BUS X  X    

BUS R11-
0000B1 BUS  X  X   

BUS R11-
0000A2 BUS X  X    

BUS R11-
0000B2 BUS  X  X   

BUS R11-
1000A3 BUS X  X  X  

BUS R11-
1000B3 BUS  X  X  X 

 
  Support System 

  Power Supply 

  6.9kV AC Buses 125 VDC Buses 120 VAC UPS Buses 

Component Type R11-
1000A3 

R11-
1000B3 R16-A3 R16-B3 R13-11 

R13-12 
R13-21 
R13-22 

R13-31 
R13-32 

R13-41
R13-42 

R11-0000A1 Bus   X      

R11-0000A2 Bus   X      

R11-0000B1 Bus    X     

R11-0000B2 Bus    X     

R11-1000A3 Bus   X      

R11-1000B3 Bus    X     

R12-A2-01A Bus X  X      

R12-A2-02A Bus X  X      

R12-A2-03A Bus X  X      

R12-A3-01A Bus X  X      

R12-A3-02A Bus X  X      
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  Support System 

  Power Supply 

  6.9kV AC Buses 125 VDC Buses 120 VAC UPS Buses 

Component Type R11-
1000A3 

R11-
1000B3 R16-A3 R16-B3 R13-11 

R13-12 
R13-21 
R13-22 

R13-31 
R13-32 

R13-41
R13-42 

R12-A3-03A Bus X  X      

R12-A3-04A Bus X  X      

R12-B2-01B Bus  X  X     

R12-B2-02B Bus  X  X     

R12-B2-03B Bus  X  X     

R12-B3-01B Bus  X  X     

R12-B3-02B Bus  X  X     

R12-B3-03B Bus  X  X     

R12-B3-04B Bus  X  X     

R12-A31 Bus X X   X    

R12-B31 Bus X X    X   

R12-C31 Bus X X     X  

R12-D31 Bus X X      X 

R12-C23 Bus X X X      

R12-
FMCRD1 Bus X X X      

R12-
FMCRD2 Bus X X  X     

R12-
FMCRD3 Bus X X  X     

R12-FB-A Bus X  X      

R12-FB-B Bus  X  X     

R12-Pump 
House Bus X  X      

R12-Service 
Water 
Building A 

Bus X  X      

R12-Service 
Water 
Building B 

Bus  X  X     

R12-Turbine 
Building 1-A Bus X  X      

R12-Turbine 
Building 1-B Bus  X  X     
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  Support System 

  Power Supply 

  6.9kV AC Buses 125 VDC Buses 120 VAC UPS Buses 

Component Type R11-
1000A3 

R11-
1000B3 R16-A3 R16-B3 R13-11 

R13-12 
R13-21 
R13-22 

R13-31 
R13-32 

R13-41
R13-42 

R12-Turbine 
Building 2-A Bus X  X      

R12-Turbine 
Building 2-B Bus  X  X     
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Table 4.14-2b  
AC Electric Power System - Transfer  

Medium Voltage Distribution System (R11) Transfer Gates 

Transfer Description 

R10-RATA LOSS OF POWER FROM RESERVE AUX TRANSFORMER A 

R10-RATB LOSS OF POWER FROM RESERVE AUX TRANSFORMER B 

R10-UATA LOSS OF POWER FROM UNIT AUX TRANSFORMER A 

R10-UATB LOSS OF POWER FROM UNIT AUX TRANSFORMER B 

R16-A3SWGR-
ST 

LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS A3 
(Battery Only) 

R16-B3SWGR-
ST 

LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS B3 
(Battery Only) 

R21-DGA NO POWER SUPPLY FROM DG-A TO PIP BUS R11-1000A3 

R21-DGB NO POWER SUPLLY FROM DG-B TO PIP BUS R11-1000B3 

Low Voltage Distribution System (R12) Transfer Gates 

Transfer Description 
R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A BUS 1000A3 
R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-B BUS 1000B3 

R13-11-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR RX BLDG (Short-Term - 
battery only) 

R13-12-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR RX BLDG (Short-Term - 
battery only) 

R13-21-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR RX BLDG (Short-Term - 
battery only) 

R13-22-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR RX BLDG (Short-Term - 
battery only) 

R13-31-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR RX BLDG (Short-Term - 
battery only) 

R13-32-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR RX BLDG (Short-Term - 
battery only) 

R13-41-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR RX BLDG (Short-Term - 
battery only) 

R13-42-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR RX BLDG (Short-Term - 
battery only) 

R16-A3SWGR-
ST LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS A3 

R16-B3SWGR-
ST LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS B3 
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Standby On-Site AC Power Supply System (R21) Transfer Gates 

Transfer Description 

NICWSA-SYS-
FAILS NUCLEAR ISLAND CHILLED WATER SUBSYSTEM TRAIN A FAILS 

NICWSB-SYS-
FAILS NUCLEAR ISLAND CHILLED WATER SUBSYSTEM TRAIN B FAILS 

P21-0001-_1A-LL DG-B FAILS TO RUN DUE TO INADEQUATE JACKET COOLING 

P21-0001-_1B-LL DG-B FAILS TO RUN DUE TO INADEQUATE JACKET COOLING 

R12-A2-01A-LL LOSS OF BUS A2-01A (ELECTRICAL BLDG) (LL- NO DG & OTHER MEDIUM 
VOLTAGE BUS) 

R12-B2-01B-LL LOSS OF BUS B2-01B (ELECTRICAL BLDG) (LL- NO DG & OTHER MEDIUM 
VOLTAGE BUS) 

R16-A3SWGR-ST LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS A3

R16-B3SWGR-ST LOSS OF 125VDC SWITCHGEAR DC POWER CONTROL SUPPLY FROM BUS B3
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Table 4.14-3  

AC Electric Power System – Component Test and Maintenance 

Component Expected Test Interval 
Diesel generator manually started  3 months 
Automatic startup and loading sequence Refueling (2 years) 
Automatic transfer to the alternate preferred power source Refueling (2 years) 
Alternate preferred power source voltage level 1 week 

Except for the alternate preferred 230kV switchyard, no preventive maintenance actions are 
expected to be performed during normal plant operation. Only corrective maintenance can be 
performed. 

The unavailability of the 230 kV (R10-SYS-TM-230KV) switchyard due to testing and 
maintenance has been calculated with a reasonable estimate of 116 hours out of service in one 
year, which results in a probability of approximately 0.01. 
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Table 4.14-4  

AC Electric Power System - Common Cause Failures 

EPDS (R10) CCF Events 
Basic Event Probability Description 

R10-XFH-LP-CCF_1_2 2.53E-07 CCF of two components: R10-XFH-LP-RATA & R10-XFH-LP-
RATB 

R10-XFH-LP-CCF_1_2_3 2.53E-08 CCF of three components: R10-XFH-LP-RATA & R10-XFH-LP-
RATB & R10-XFH-LP-UATA 

R10-XFH-LP-CCF_1_2_4 2.53E-08 CCF of three components: R10-XFH-LP-RATA & R10-XFH-LP-
RATB & R10-XFH-LP-UATB 

R10-XFH-LP-CCF_1_3 2.53E-07 CCF of two components: R10-XFH-LP-RATA & R10-XFH-LP-
UATA 

R10-XFH-LP-CCF_1_3_4 2.53E-08 CCF of three components: R10-XFH-LP-RATA & R10-XFH-LP-
UATA & R10-XFH-LP-UATB 

R10-XFH-LP-CCF_1_4 2.53E-07 CCF of two components: R10-XFH-LP-RATA & R10-XFH-LP-
UATB 

R10-XFH-LP-CCF_2_3 2.53E-07 CCF of two components: R10-XFH-LP-RATB & R10-XFH-LP-
UATA 

R10-XFH-LP-CCF_2_3_4 2.53E-08 CCF of three components: R10-XFH-LP-RATB & R10-XFH-LP-
UATA & R10-XFH-LP-UATB 

R10-XFH-LP-CCF_2_4 2.53E-07 CCF of two components: R10-XFH-LP-RATB & R10-XFH-LP-
UATB 

R10-XFH-LP-CCF_3_4 2.53E-07 CCF of two components: R10-XFH-LP-UATA & R10-XFH-LP-
UATB 

R10-XFH-LP-CCF_ALL 6.82E-07 CCF of all components in group 'R10-XFH-LP-CCF' 
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MVDS (R11) CCF Events 
Basic Event Probability Description 

R11-MCB-CC-
CCFNORM_1_2 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX 
R11-MCB-CC-
CCFNORM_1_2_3 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-A3 
R11-MCB-CC-
CCFNORM_1_2_4 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-A3 
R11-MCB-CC-
CCFNORM_1_2_5 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_1_2_6 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_1_2_7 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_2_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A2UATAX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_3 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY 
R11-MCB-CC-
CCFNORM_1_3_4 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-A3 
R11-MCB-CC-
CCFNORM_1_3_5 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_1_3_6 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_1_3_7 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_3_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_4 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3UATAY 
R11-MCB-CC-
CCFNORM_1_4_5 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_1_4_6 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_1_4_7 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_4_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_5 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B1UATBX 
R11-MCB-CC-
CCFNORM_1_5_6 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_1_5_7 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_5_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_6 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B2UATBX 
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Basic Event Probability Description 
R11-MCB-CC-
CCFNORM_1_6_7 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_6_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_7 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_1_7_8 1.06E-06 CCF of three components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_1_8 3.18E-05 CCF of two components: R11-MCB-CC-A1UATAX & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_2_3 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY 
R11-MCB-CC-
CCFNORM_2_3_4 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-A3 
R11-MCB-CC-
CCFNORM_2_3_5 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_2_3_6 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_2_3_7 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_3_8 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3RATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_4 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3UATAY 
R11-MCB-CC-
CCFNORM_2_4_5 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_2_4_6 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_2_4_7 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_4_8 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_5 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B1UATBX 
R11-MCB-CC-
CCFNORM_2_5_6 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_2_5_7 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_5_8 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_6 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B2UATBX 
R11-MCB-CC-
CCFNORM_2_6_7 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_6_8 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_2_7 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_2_7_8 1.06E-06 CCF of three components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
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Basic Event Probability Description 
R11-MCB-CC-
CCFNORM_2_8 3.18E-05 CCF of two components: R11-MCB-CC-A2UATAX & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_3_4 3.18E-05 CCF of two components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-A3UATAY 
R11-MCB-CC-
CCFNORM_3_4_5 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B1 
R11-MCB-CC-
CCFNORM_3_4_6 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_3_4_7 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_4_8 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-A3UATAY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_5 3.18E-05 CCF of two components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B1UATBX 
R11-MCB-CC-
CCFNORM_3_5_6 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_3_5_7 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_5_8 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_6 3.18E-05 CCF of two components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B2UATBX 
R11-MCB-CC-
CCFNORM_3_6_7 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_6_8 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_7 3.18E-05 CCF of two components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_3_7_8 1.06E-06 CCF of three components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_3_8 3.18E-05 CCF of two components: R11-MCB-CC-A3RATAY & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_4_5 3.18E-05 CCF of two components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B1UATBX 
R11-MCB-CC-
CCFNORM_4_5_6 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B2 
R11-MCB-CC-
CCFNORM_4_5_7 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_4_5_8 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B1UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_4_6 3.18E-05 CCF of two components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B2UATBX 
R11-MCB-CC-
CCFNORM_4_6_7 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_4_6_8 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_4_7 3.18E-05 CCF of two components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_4_7_8 1.06E-06 CCF of three components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
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Basic Event Probability Description 
R11-MCB-CC-
CCFNORM_4_8 3.18E-05 CCF of two components: R11-MCB-CC-A3UATAY & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_5_6 3.18E-05 CCF of two components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B2UATBX 
R11-MCB-CC-
CCFNORM_5_6_7 1.06E-06 CCF of three components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_5_6_8 1.06E-06 CCF of three components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B2UATBX & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_5_7 3.18E-05 CCF of two components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_5_7_8 1.06E-06 CCF of three components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_5_8 3.18E-05 CCF of two components: R11-MCB-CC-B1UATBX & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_6_7 3.18E-05 CCF of two components: R11-MCB-CC-B2UATBX & R11-

MCB-CC-B3RATBY 
R11-MCB-CC-
CCFNORM_6_7_8 1.06E-06 CCF of three components: R11-MCB-CC-B2UATBX & R11-

MCB-CC-B3RATBY & R11-MCB-CC-B3 
R11-MCB-CC-
CCFNORM_6_8 3.18E-05 CCF of two components: R11-MCB-CC-B2UATBX & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_7_8 3.18E-05 CCF of two components: R11-MCB-CC-B3RATBY & R11-

MCB-CC-B3UATBY 
R11-MCB-CC-
CCFNORM_ALL 2.00E-04 CCF of all components in group 'R11-MCB-CC-CCFNORM' 

R11-MCB-OO-CCFALT_1_2 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-A2RATAX 

R11-MCB-OO-
CCFALT_1_2_3 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-A3 
R11-MCB-OO-
CCFALT_1_2_4 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-A3 
R11-MCB-OO-
CCFALT_1_2_5 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-B1 
R11-MCB-OO-
CCFALT_1_2_6 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_1_2_7 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_1_2_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A2RATAX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_1_3 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-A3DGA 

R11-MCB-OO-
CCFALT_1_3_4 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-A3RA 
R11-MCB-OO-
CCFALT_1_3_5 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B1RA 
R11-MCB-OO-
CCFALT_1_3_6 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B2RA 
R11-MCB-OO-
CCFALT_1_3_7 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B3DG 
R11-MCB-OO-
CCFALT_1_3_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B3RA 
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Basic Event Probability Description 

R11-MCB-OO-CCFALT_1_4 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-A3RATAY 

R11-MCB-OO-
CCFALT_1_4_5 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B1 
R11-MCB-OO-
CCFALT_1_4_6 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_1_4_7 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_1_4_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_1_5 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-B1RATBX 

R11-MCB-OO-
CCFALT_1_5_6 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_1_5_7 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_1_5_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_1_6 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-B2RATBX 

R11-MCB-OO-
CCFALT_1_6_7 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_1_6_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_1_7 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-B3DGA 

R11-MCB-OO-
CCFALT_1_7_8 6.35E-07 CCF of three components: R11-MCB-OO-A1RATAX & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_1_8 1.91E-05 CCF of two components: R11-MCB-OO-A1RATAX & R11-
MCB-OO-B3RATBY 

R11-MCB-OO-CCFALT_2_3 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-A3DGA 

R11-MCB-OO-
CCFALT_2_3_4 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-A3RA 
R11-MCB-OO-
CCFALT_2_3_5 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B1RA 
R11-MCB-OO-
CCFALT_2_3_6 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B2RA 
R11-MCB-OO-
CCFALT_2_3_7 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B3DG 
R11-MCB-OO-
CCFALT_2_3_8 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_2_4 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-A3RATAY 

R11-MCB-OO-
CCFALT_2_4_5 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B1 
R11-MCB-OO-
CCFALT_2_4_6 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_2_4_7 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3 
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Basic Event Probability Description 
R11-MCB-OO-
CCFALT_2_4_8 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_2_5 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-B1RATBX 

R11-MCB-OO-
CCFALT_2_5_6 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_2_5_7 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_2_5_8 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_2_6 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-B2RATBX 

R11-MCB-OO-
CCFALT_2_6_7 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_2_6_8 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_2_7 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-B3DGA 

R11-MCB-OO-
CCFALT_2_7_8 6.35E-07 CCF of three components: R11-MCB-OO-A2RATAX & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_2_8 1.91E-05 CCF of two components: R11-MCB-OO-A2RATAX & R11-
MCB-OO-B3RATBY 

R11-MCB-OO-CCFALT_3_4 1.91E-05 CCF of two components: R11-MCB-OO-A3DGA & R11-MCB-
OO-A3RATAY 

R11-MCB-OO-
CCFALT_3_4_5 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B1RA 
R11-MCB-OO-
CCFALT_3_4_6 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B2RA 
R11-MCB-OO-
CCFALT_3_4_7 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3DG 
R11-MCB-OO-
CCFALT_3_4_8 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-A3RATAY & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_3_5 1.91E-05 CCF of two components: R11-MCB-OO-A3DGA & R11-MCB-
OO-B1RATBX 

R11-MCB-OO-
CCFALT_3_5_6 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B2RA 
R11-MCB-OO-
CCFALT_3_5_7 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3DG 
R11-MCB-OO-
CCFALT_3_5_8 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_3_6 1.91E-05 CCF of two components: R11-MCB-OO-A3DGA & R11-MCB-
OO-B2RATBX 

R11-MCB-OO-
CCFALT_3_6_7 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3DG 
R11-MCB-OO-
CCFALT_3_6_8 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_3_7 1.91E-05 CCF of two components: R11-MCB-OO-A3DGA & R11-MCB-
OO-B3DGA 

R11-MCB-OO-
CCFALT_3_7_8 6.35E-07 CCF of three components: R11-MCB-OO-A3DGA & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RATB 



NEDO-33201 Rev 3 

4.14-24 

Basic Event Probability Description 

R11-MCB-OO-CCFALT_3_8 1.91E-05 CCF of two components: R11-MCB-OO-A3DGA & R11-MCB-
OO-B3RATBY 

R11-MCB-OO-CCFALT_4_5 1.91E-05 CCF of two components: R11-MCB-OO-A3RATAY & R11-
MCB-OO-B1RATBX 

R11-MCB-OO-
CCFALT_4_5_6 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B2 
R11-MCB-OO-
CCFALT_4_5_7 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_4_5_8 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B1RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_4_6 1.91E-05 CCF of two components: R11-MCB-OO-A3RATAY & R11-
MCB-OO-B2RATBX 

R11-MCB-OO-
CCFALT_4_6_7 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_4_6_8 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_4_7 1.91E-05 CCF of two components: R11-MCB-OO-A3RATAY & R11-
MCB-OO-B3DGA 

R11-MCB-OO-
CCFALT_4_7_8 6.35E-07 CCF of three components: R11-MCB-OO-A3RATAY & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_4_8 1.91E-05 CCF of two components: R11-MCB-OO-A3RATAY & R11-
MCB-OO-B3RATBY 

R11-MCB-OO-CCFALT_5_6 1.91E-05 CCF of two components: R11-MCB-OO-B1RATBX & R11-
MCB-OO-B2RATBX 

R11-MCB-OO-
CCFALT_5_6_7 6.35E-07 CCF of three components: R11-MCB-OO-B1RATBX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 
R11-MCB-OO-
CCFALT_5_6_8 6.35E-07 CCF of three components: R11-MCB-OO-B1RATBX & R11-

MCB-OO-B2RATBX & R11-MCB-OO-B3 

R11-MCB-OO-CCFALT_5_7 1.91E-05 CCF of two components: R11-MCB-OO-B1RATBX & R11-
MCB-OO-B3DGA 

R11-MCB-OO-
CCFALT_5_7_8 6.35E-07 CCF of three components: R11-MCB-OO-B1RATBX & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_5_8 1.91E-05 CCF of two components: R11-MCB-OO-B1RATBX & R11-
MCB-OO-B3RATBY 

R11-MCB-OO-CCFALT_6_7 1.91E-05 CCF of two components: R11-MCB-OO-B2RATBX & R11-
MCB-OO-B3DGA 

R11-MCB-OO-
CCFALT_6_7_8 6.35E-07 CCF of three components: R11-MCB-OO-B2RATBX & R11-

MCB-OO-B3DGA & R11-MCB-OO-B3RA 

R11-MCB-OO-CCFALT_6_8 1.91E-05 CCF of two components: R11-MCB-OO-B2RATBX & R11-
MCB-OO-B3RATBY 

R11-MCB-OO-CCFALT_7_8 1.91E-05 CCF of two components: R11-MCB-OO-B3DGA & R11-MCB-
OO-B3RATBY 

R11-MCB-OO-CCFALT_ALL 1.20E-04 CCF of all components in group 'R11-MCB-OO-CCFALT' 
R11-RE_-FO-
CCFSYNC_1_2 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A2 
R11-RE_-FO-
CCFSYNC_1_2_3 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_2_4 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A2 & R11-RE_-FO- 



NEDO-33201 Rev 3 

4.14-25 

Basic Event Probability Description 
R11-RE_-FO-
CCFSYNC_1_2_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_2_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_3 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A3 
R11-RE_-FO-
CCFSYNC_1_3_4 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_3_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_3_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_4 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B1 
R11-RE_-FO-
CCFSYNC_1_4_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_4_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_5 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B2 
R11-RE_-FO-
CCFSYNC_1_5_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_1_6 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A1 & R11-

RE_-FO-SYNC00B3 
R11-RE_-FO-
CCFSYNC_2_3 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00A3 
R11-RE_-FO-
CCFSYNC_2_3_4 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_3_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_3_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00A3 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_4 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B1 
R11-RE_-FO-
CCFSYNC_2_4_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_4_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_5 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B2 
R11-RE_-FO-
CCFSYNC_2_5_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_2_6 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A2 & R11-

RE_-FO-SYNC00B3 
R11-RE_-FO-
CCFSYNC_3_4 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B1 
R11-RE_-FO-
CCFSYNC_3_4_5 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_3_4_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B1 & R11-RE_-FO- 
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Basic Event Probability Description 
R11-RE_-FO-
CCFSYNC_3_5 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B2 
R11-RE_-FO-
CCFSYNC_3_5_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_3_6 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00A3 & R11-

RE_-FO-SYNC00B3 
R11-RE_-FO-
CCFSYNC_4_5 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00B1 & R11-

RE_-FO-SYNC00B2 
R11-RE_-FO-
CCFSYNC_4_5_6 4.87E-07 CCF of three components: R11-RE_-FO-SYNC00B1 & R11-

RE_-FO-SYNC00B2 & R11-RE_-FO- 
R11-RE_-FO-
CCFSYNC_4_6 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00B1 & R11-

RE_-FO-SYNC00B3 
R11-RE_-FO-
CCFSYNC_5_6 9.73E-06 CCF of two components: R11-RE_-FO-SYNC00B2 & R11-

RE_-FO-SYNC00B3 
R11-RE_-FO-
CCFSYNC_ALL 4.38E-05 CCF of all components in group 'R11-RE_-FO-CCFSYNC' 

R11-RE_-FO-CCFUV_1_2 9.73E-06 CCF of two components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A2 

R11-RE_-FO-CCFUV_1_2_3 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_2_4 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_2_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_2_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_3 9.73E-06 CCF of two components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A3 

R11-RE_-FO-CCFUV_1_3_4 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_3_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_3_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_4 9.73E-06 CCF of two components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B1 

R11-RE_-FO-CCFUV_1_4_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_4_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_5 9.73E-06 CCF of two components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B2 

R11-RE_-FO-CCFUV_1_5_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_1_6 9.73E-06 CCF of two components: R11-RE_-FO-UV00A1 & R11-RE_-
FO-UV00B3 

R11-RE_-FO-CCFUV_2_3 9.73E-06 CCF of two components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00A3 

R11-RE_-FO-CCFUV_2_3_4 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 
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R11-RE_-FO-CCFUV_2_3_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_2_3_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00A3 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_2_4 9.73E-06 CCF of two components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B1 

R11-RE_-FO-CCFUV_2_4_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_2_4_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_2_5 9.73E-06 CCF of two components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B2 

R11-RE_-FO-CCFUV_2_5_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_2_6 9.73E-06 CCF of two components: R11-RE_-FO-UV00A2 & R11-RE_-
FO-UV00B3 

R11-RE_-FO-CCFUV_3_4 9.73E-06 CCF of two components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B1 

R11-RE_-FO-CCFUV_3_4_5 4.87E-07 CCF of three components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_3_4_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B1 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_3_5 9.73E-06 CCF of two components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B2 

R11-RE_-FO-CCFUV_3_5_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_3_6 9.73E-06 CCF of two components: R11-RE_-FO-UV00A3 & R11-RE_-
FO-UV00B3 

R11-RE_-FO-CCFUV_4_5 9.73E-06 CCF of two components: R11-RE_-FO-UV00B1 & R11-RE_-
FO-UV00B2 

R11-RE_-FO-CCFUV_4_5_6 4.87E-07 CCF of three components: R11-RE_-FO-UV00B1 & R11-RE_-
FO-UV00B2 & R11-RE_-FO-UV00 

R11-RE_-FO-CCFUV_4_6 9.73E-06 CCF of two components: R11-RE_-FO-UV00B1 & R11-RE_-
FO-UV00B3 

R11-RE_-FO-CCFUV_5_6 9.73E-06 CCF of two components: R11-RE_-FO-UV00B2 & R11-RE_-
FO-UV00B3 

R11-RE_-FO-CCFUV_ALL 4.38E-05 CCF of all components in group 'R11-RE_-FO-CCFUV' 
 
LVDS (R12) CCF Events 

Basic Event Probability Description 

R12-LCB-CC-CCFBO_1_2 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO02B 

R12-LCB-CC-CCFBO_1_2_3 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO02B & R12-LCB-CC-BO03A 

R12-LCB-CC-CCFBO_1_2_4 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO02B & R12-LCB-CC-BO04B 

R12-LCB-CC-CCFBO_1_2_5 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO02B & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_1_2_6 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
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Basic Event Probability Description 
LCB-CC-BO02B & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_1_2_7 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO02B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_1_2_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO02B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_3 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO03A 

R12-LCB-CC-CCFBO_1_3_4 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO03A & R12-LCB-CC-BO04B 

R12-LCB-CC-CCFBO_1_3_5 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO03A & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_1_3_6 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO03A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_1_3_7 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO03A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_1_3_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO03A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_4 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO04B 

R12-LCB-CC-CCFBO_1_4_5 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_1_4_6 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_1_4_7 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_1_4_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_5 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO05A 

R12-LCB-CC-CCFBO_1_5_6 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_1_5_7 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_1_5_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_6 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO06B 

R12-LCB-CC-CCFBO_1_6_7 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_1_6_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_7 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_1_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO01A & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_1_8 7.94E-06 CCF of two components: R12-LCB-CC-BO01A & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_2_3 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO03A 

R12-LCB-CC-CCFBO_2_3_4 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
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Basic Event Probability Description 
LCB-CC-BO03A & R12-LCB-CC-BO04B 

R12-LCB-CC-CCFBO_2_3_5 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO03A & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_2_3_6 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO03A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_2_3_7 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO03A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_2_3_8 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO03A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_2_4 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO04B 

R12-LCB-CC-CCFBO_2_4_5 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO04B & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_2_4_6 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO04B & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_2_4_7 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO04B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_2_4_8 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO04B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_2_5 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO05A 

R12-LCB-CC-CCFBO_2_5_6 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_2_5_7 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_2_5_8 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_2_6 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO06B 

R12-LCB-CC-CCFBO_2_6_7 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO06B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_2_6_8 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO06B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_2_7 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_2_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO02B & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_2_8 7.94E-06 CCF of two components: R12-LCB-CC-BO02B & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_3_4 7.94E-06 CCF of two components: R12-LCB-CC-BO03A & R12-LCB-
CC-BO04B 

R12-LCB-CC-CCFBO_3_4_5 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO05A 

R12-LCB-CC-CCFBO_3_4_6 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_3_4_7 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_3_4_8 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO04B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_3_5 7.94E-06 CCF of two components: R12-LCB-CC-BO03A & R12-LCB-
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Basic Event Probability Description 
CC-BO05A 

R12-LCB-CC-CCFBO_3_5_6 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_3_5_7 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_3_5_8 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO05A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_3_6 7.94E-06 CCF of two components: R12-LCB-CC-BO03A & R12-LCB-
CC-BO06B 

R12-LCB-CC-CCFBO_3_6_7 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_3_6_8 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_3_7 7.94E-06 CCF of two components: R12-LCB-CC-BO03A & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_3_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO03A & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_3_8 7.94E-06 CCF of two components: R12-LCB-CC-BO03A & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_4_5 7.94E-06 CCF of two components: R12-LCB-CC-BO04B & R12-LCB-
CC-BO05A 

R12-LCB-CC-CCFBO_4_5_6 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO06B 

R12-LCB-CC-CCFBO_4_5_7 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_4_5_8 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO05A & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_4_6 7.94E-06 CCF of two components: R12-LCB-CC-BO04B & R12-LCB-
CC-BO06B 

R12-LCB-CC-CCFBO_4_6_7 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO06B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_4_6_8 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO06B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_4_7 7.94E-06 CCF of two components: R12-LCB-CC-BO04B & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_4_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO04B & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_4_8 7.94E-06 CCF of two components: R12-LCB-CC-BO04B & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_5_6 7.94E-06 CCF of two components: R12-LCB-CC-BO05A & R12-LCB-
CC-BO06B 

R12-LCB-CC-CCFBO_5_6_7 2.65E-07 CCF of three components: R12-LCB-CC-BO05A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO07B 

R12-LCB-CC-CCFBO_5_6_8 2.65E-07 CCF of three components: R12-LCB-CC-BO05A & R12-
LCB-CC-BO06B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_5_7 7.94E-06 CCF of two components: R12-LCB-CC-BO05A & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_5_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO05A & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_5_8 7.94E-06 CCF of two components: R12-LCB-CC-BO05A & R12-LCB-
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Basic Event Probability Description 
CC-BO08A 

R12-LCB-CC-CCFBO_6_7 7.94E-06 CCF of two components: R12-LCB-CC-BO06B & R12-LCB-
CC-BO07B 

R12-LCB-CC-CCFBO_6_7_8 2.65E-07 CCF of three components: R12-LCB-CC-BO06B & R12-
LCB-CC-BO07B & R12-LCB-CC-BO08A 

R12-LCB-CC-CCFBO_6_8 7.94E-06 CCF of two components: R12-LCB-CC-BO06B & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_7_8 7.94E-06 CCF of two components: R12-LCB-CC-BO07B & R12-LCB-
CC-BO08A 

R12-LCB-CC-CCFBO_ALL 5.00E-05 CCF of all components in group 'R12-LCB-CC-CCFBO' 

R12-LCB-OO-CCFBO_1_2 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO02A 

R12-LCB-OO-CCFBO_1_2_3 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO03B 

R12-LCB-OO-CCFBO_1_2_4 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO04A 

R12-LCB-OO-CCFBO_1_2_5 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_1_2_6 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_1_2_7 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_1_2_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO02A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_3 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO03B 

R12-LCB-OO-CCFBO_1_3_4 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO03B & R12-LCB-OO-BO04A 

R12-LCB-OO-CCFBO_1_3_5 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO03B & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_1_3_6 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO03B & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_1_3_7 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO03B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_1_3_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO03B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_4 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO04A 

R12-LCB-OO-CCFBO_1_4_5 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_1_4_6 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_1_4_7 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_1_4_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_5 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO05B 

R12-LCB-OO-CCFBO_1_5_6 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO06A 
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Basic Event Probability Description 

R12-LCB-OO-CCFBO_1_5_7 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_1_5_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_6 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO06A 

R12-LCB-OO-CCFBO_1_6_7 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_1_6_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_7 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_1_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO01B & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_1_8 7.94E-06 CCF of two components: R12-LCB-OO-BO01B & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_2_3 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO03B 

R12-LCB-OO-CCFBO_2_3_4 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO03B & R12-LCB-OO-BO04A 

R12-LCB-OO-CCFBO_2_3_5 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO03B & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_2_3_6 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO03B & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_2_3_7 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO03B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_2_3_8 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO03B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_2_4 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO04A 

R12-LCB-OO-CCFBO_2_4_5 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO04A & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_2_4_6 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO04A & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_2_4_7 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO04A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_2_4_8 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO04A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_2_5 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO05B 

R12-LCB-OO-CCFBO_2_5_6 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_2_5_7 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_2_5_8 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_2_6 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO06A 

R12-LCB-OO-CCFBO_2_6_7 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO06A & R12-LCB-OO-BO07A 
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Basic Event Probability Description 

R12-LCB-OO-CCFBO_2_6_8 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO06A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_2_7 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_2_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO02A & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_2_8 7.94E-06 CCF of two components: R12-LCB-OO-BO02A & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_3_4 7.94E-06 CCF of two components: R12-LCB-OO-BO03B & R12-LCB-
OO-BO04A 

R12-LCB-OO-CCFBO_3_4_5 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO05B 

R12-LCB-OO-CCFBO_3_4_6 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_3_4_7 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_3_4_8 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO04A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_3_5 7.94E-06 CCF of two components: R12-LCB-OO-BO03B & R12-LCB-
OO-BO05B 

R12-LCB-OO-CCFBO_3_5_6 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_3_5_7 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_3_5_8 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO05B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_3_6 7.94E-06 CCF of two components: R12-LCB-OO-BO03B & R12-LCB-
OO-BO06A 

R12-LCB-OO-CCFBO_3_6_7 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_3_6_8 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_3_7 7.94E-06 CCF of two components: R12-LCB-OO-BO03B & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_3_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO03B & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_3_8 7.94E-06 CCF of two components: R12-LCB-OO-BO03B & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_4_5 7.94E-06 CCF of two components: R12-LCB-OO-BO04A & R12-LCB-
OO-BO05B 

R12-LCB-OO-CCFBO_4_5_6 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO06A 

R12-LCB-OO-CCFBO_4_5_7 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_4_5_8 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO05B & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_4_6 7.94E-06 CCF of two components: R12-LCB-OO-BO04A & R12-LCB-
OO-BO06A 

R12-LCB-OO-CCFBO_4_6_7 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO06A & R12-LCB-OO-BO07A 
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Basic Event Probability Description 

R12-LCB-OO-CCFBO_4_6_8 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO06A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_4_7 7.94E-06 CCF of two components: R12-LCB-OO-BO04A & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_4_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO04A & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_4_8 7.94E-06 CCF of two components: R12-LCB-OO-BO04A & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_5_6 7.94E-06 CCF of two components: R12-LCB-OO-BO05B & R12-LCB-
OO-BO06A 

R12-LCB-OO-CCFBO_5_6_7 2.65E-07 CCF of three components: R12-LCB-OO-BO05B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO07A 

R12-LCB-OO-CCFBO_5_6_8 2.65E-07 CCF of three components: R12-LCB-OO-BO05B & R12-
LCB-OO-BO06A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_5_7 7.94E-06 CCF of two components: R12-LCB-OO-BO05B & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_5_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO05B & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_5_8 7.94E-06 CCF of two components: R12-LCB-OO-BO05B & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_6_7 7.94E-06 CCF of two components: R12-LCB-OO-BO06A & R12-LCB-
OO-BO07A 

R12-LCB-OO-CCFBO_6_7_8 2.65E-07 CCF of three components: R12-LCB-OO-BO06A & R12-
LCB-OO-BO07A & R12-LCB-OO-BO08B 

R12-LCB-OO-CCFBO_6_8 7.94E-06 CCF of two components: R12-LCB-OO-BO06A & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_7_8 7.94E-06 CCF of two components: R12-LCB-OO-BO07A & R12-LCB-
OO-BO08B 

R12-LCB-OO-CCFBO_ALL 5.00E-05 CCF of all components in group 'R12-LCB-OO-CCFBO' 

R12-RE_-FO-CCFSYNC_1_2 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCB31 

R12-RE_-FO-
CCFSYNC_1_2_3 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_2_4 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_2_5 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_2_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_2_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_2_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCB31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_1_3 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCC23 

R12-RE_-FO-
CCFSYNC_1_3_4 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_3_5 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO- 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-
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CCFSYNC_1_3_6 RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_3_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_3_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_1_4 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCC31 

R12-RE_-FO-
CCFSYNC_1_4_5 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_4_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_4_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_4_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_1_5 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCD31 

R12-RE_-FO-
CCFSYNC_1_5_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_5_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_1_5_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_1_6 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCFMCRD1 

R12-RE_-FO-
CCFSYNC_1_6_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 
R12-RE_-FO-
CCFSYNC_1_6_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_1_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_1_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCA31 & R12-

RE_-FO-SYNCFMCRD2 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_1_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCA31 & R12-
RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_2_3 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCC23 

R12-RE_-FO-
CCFSYNC_2_3_4 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_3_5 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_3_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_3_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_3_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC23 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_2_4 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCC31 

R12-RE_-FO- 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-
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Basic Event Probability Description 
CCFSYNC_2_4_5 RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_4_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_4_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_4_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_2_5 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCD31 

R12-RE_-FO-
CCFSYNC_2_5_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_5_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_2_5_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_2_6 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCFMCRD1 

R12-RE_-FO-
CCFSYNC_2_6_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 
R12-RE_-FO-
CCFSYNC_2_6_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_2_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_2_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCB31 & R12-

RE_-FO-SYNCFMCRD2 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_2_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCB31 & R12-
RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_3_4 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC23 & R12-
RE_-FO-SYNCC31 

R12-RE_-FO-
CCFSYNC_3_4_5 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_3_4_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_3_4_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_3_4_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCC31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_3_5 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC23 & R12-
RE_-FO-SYNCD31 

R12-RE_-FO-
CCFSYNC_3_5_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_3_5_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_3_5_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_3_6 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC23 & R12-
RE_-FO-SYNCFMCRD1 

R12-RE_-FO-
CCFSYNC_3_6_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 
R12-RE_-FO- 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-
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Basic Event Probability Description 
CCFSYNC_3_6_8 RE_-FO-SYNCFMCRD1 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_3_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC23 & R12-
RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_3_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC23 & R12-

RE_-FO-SYNCFMCRD2 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_3_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC23 & R12-
RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_4_5 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC31 & R12-
RE_-FO-SYNCD31 

R12-RE_-FO-
CCFSYNC_4_5_6 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_4_5_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 
R12-RE_-FO-
CCFSYNC_4_5_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCD31 & R12-RE_-FO-SY 

R12-RE_-FO-CCFSYNC_4_6 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC31 & R12-
RE_-FO-SYNCFMCRD1 

R12-RE_-FO-
CCFSYNC_4_6_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 
R12-RE_-FO-
CCFSYNC_4_6_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_4_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC31 & R12-
RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_4_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCC31 & R12-

RE_-FO-SYNCFMCRD2 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_4_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCC31 & R12-
RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_5_6 8.57E-07 CCF of two components: R12-RE_-FO-SYNCD31 & R12-
RE_-FO-SYNCFMCRD1 

R12-RE_-FO-
CCFSYNC_5_6_7 2.86E-08 CCF of three components: R12-RE_-FO-SYNCD31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 
R12-RE_-FO-
CCFSYNC_5_6_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCD31 & R12-

RE_-FO-SYNCFMCRD1 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_5_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCD31 & R12-
RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_5_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCD31 & R12-

RE_-FO-SYNCFMCRD2 & R12-RE_-FO 

R12-RE_-FO-CCFSYNC_5_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCD31 & R12-
RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_6_7 8.57E-07 CCF of two components: R12-RE_-FO-SYNCFMCRD1 & 
R12-RE_-FO-SYNCFMCRD2 

R12-RE_-FO-
CCFSYNC_6_7_8 2.86E-08 CCF of three components: R12-RE_-FO-SYNCFMCRD1 & 

R12-RE_-FO-SYNCFMCRD2 & R12-RE_ 

R12-RE_-FO-CCFSYNC_6_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCFMCRD1 & 
R12-RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_7_8 8.57E-07 CCF of two components: R12-RE_-FO-SYNCFMCRD2 & 
R12-RE_-FO-SYNCFMCRD3 

R12-RE_-FO-CCFSYNC_ALL 5.40E-06 CCF of all components in group 'R12-RE_-FO-CCFSYNC' 

R12-RE_-FO-CCFUV_1_2 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVB31 
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4.14-38 

Basic Event Probability Description 

R12-RE_-FO-CCFUV_1_2_3 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVC23 

R12-RE_-FO-CCFUV_1_2_4 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVC31 

R12-RE_-FO-CCFUV_1_2_5 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVD31 

R12-RE_-FO-CCFUV_1_2_6 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_2_7 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_2_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVB31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_3 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVC23 

R12-RE_-FO-CCFUV_1_3_4 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVC31 

R12-RE_-FO-CCFUV_1_3_5 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVD31 

R12-RE_-FO-CCFUV_1_3_6 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_3_7 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_3_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_4 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVC31 

R12-RE_-FO-CCFUV_1_4_5 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVD31 

R12-RE_-FO-CCFUV_1_4_6 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_4_7 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_4_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_5 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVD31 

R12-RE_-FO-CCFUV_1_5_6 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_5_7 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_5_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_1_6 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVFMCRD1 

R12-RE_-FO-CCFUV_1_6_7 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_1_6_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_1_7 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVFMCRD2 
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4.14-39 

Basic Event Probability Description 

R12-RE_-FO-CCFUV_1_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVA31 & R12-
RE_-FO-UVFMCRD2 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_1_8 8.57E-07 CCF of two components: R12-RE_-FO-UVA31 & R12-RE_-
FO-UVFMCRD3 

R12-RE_-FO-CCFUV_2_3 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVC23 

R12-RE_-FO-CCFUV_2_3_4 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVC31 

R12-RE_-FO-CCFUV_2_3_5 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVD31 

R12-RE_-FO-CCFUV_2_3_6 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_3_7 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_3_8 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC23 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_4 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVC31 

R12-RE_-FO-CCFUV_2_4_5 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVD31 

R12-RE_-FO-CCFUV_2_4_6 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_4_7 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_4_8 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_5 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVD31 

R12-RE_-FO-CCFUV_2_5_6 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_5_7 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_5_8 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_2_6 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVFMCRD1 

R12-RE_-FO-CCFUV_2_6_7 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_2_6_8 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_2_7 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVFMCRD2 

R12-RE_-FO-CCFUV_2_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVB31 & R12-
RE_-FO-UVFMCRD2 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_2_8 8.57E-07 CCF of two components: R12-RE_-FO-UVB31 & R12-RE_-
FO-UVFMCRD3 

R12-RE_-FO-CCFUV_3_4 8.57E-07 CCF of two components: R12-RE_-FO-UVC23 & R12-RE_-
FO-UVC31 

R12-RE_-FO-CCFUV_3_4_5 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVD31 
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4.14-40 

Basic Event Probability Description 

R12-RE_-FO-CCFUV_3_4_6 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_4_7 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_4_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVC31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_5 8.57E-07 CCF of two components: R12-RE_-FO-UVC23 & R12-RE_-
FO-UVD31 

R12-RE_-FO-CCFUV_3_5_6 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_5_7 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_5_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_3_6 8.57E-07 CCF of two components: R12-RE_-FO-UVC23 & R12-RE_-
FO-UVFMCRD1 

R12-RE_-FO-CCFUV_3_6_7 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_3_6_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_3_7 8.57E-07 CCF of two components: R12-RE_-FO-UVC23 & R12-RE_-
FO-UVFMCRD2 

R12-RE_-FO-CCFUV_3_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC23 & R12-
RE_-FO-UVFMCRD2 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_3_8 8.57E-07 CCF of two components: R12-RE_-FO-UVC23 & R12-RE_-
FO-UVFMCRD3 

R12-RE_-FO-CCFUV_4_5 8.57E-07 CCF of two components: R12-RE_-FO-UVC31 & R12-RE_-
FO-UVD31 

R12-RE_-FO-CCFUV_4_5_6 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_4_5_7 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_4_5_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVD31 & R12-RE_-FO-UVFMCR 

R12-RE_-FO-CCFUV_4_6 8.57E-07 CCF of two components: R12-RE_-FO-UVC31 & R12-RE_-
FO-UVFMCRD1 

R12-RE_-FO-CCFUV_4_6_7 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_4_6_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_4_7 8.57E-07 CCF of two components: R12-RE_-FO-UVC31 & R12-RE_-
FO-UVFMCRD2 

R12-RE_-FO-CCFUV_4_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVC31 & R12-
RE_-FO-UVFMCRD2 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_4_8 8.57E-07 CCF of two components: R12-RE_-FO-UVC31 & R12-RE_-
FO-UVFMCRD3 

R12-RE_-FO-CCFUV_5_6 8.57E-07 CCF of two components: R12-RE_-FO-UVD31 & R12-RE_-
FO-UVFMCRD1 

R12-RE_-FO-CCFUV_5_6_7 2.86E-08 CCF of three components: R12-RE_-FO-UVD31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 
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4.14-41 

Basic Event Probability Description 

R12-RE_-FO-CCFUV_5_6_8 2.86E-08 CCF of three components: R12-RE_-FO-UVD31 & R12-
RE_-FO-UVFMCRD1 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_5_7 8.57E-07 CCF of two components: R12-RE_-FO-UVD31 & R12-RE_-
FO-UVFMCRD2 

R12-RE_-FO-CCFUV_5_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVD31 & R12-
RE_-FO-UVFMCRD2 & R12-RE_-FO-UVF 

R12-RE_-FO-CCFUV_5_8 8.57E-07 CCF of two components: R12-RE_-FO-UVD31 & R12-RE_-
FO-UVFMCRD3 

R12-RE_-FO-CCFUV_6_7 8.57E-07 CCF of two components: R12-RE_-FO-UVFMCRD1 & R12-
RE_-FO-UVFMCRD2 

R12-RE_-FO-CCFUV_6_7_8 2.86E-08 CCF of three components: R12-RE_-FO-UVFMCRD1 & 
R12-RE_-FO-UVFMCRD2 & R12-RE_-FO- 

R12-RE_-FO-CCFUV_6_8 8.57E-07 CCF of two components: R12-RE_-FO-UVFMCRD1 & R12-
RE_-FO-UVFMCRD3 

R12-RE_-FO-CCFUV_7_8 8.57E-07 CCF of two components: R12-RE_-FO-UVFMCRD2 & R12-
RE_-FO-UVFMCRD3 

R12-RE_-FO-CCFUV_ALL 5.40E-06 CCF of all components in group 'R12-RE_-FO-CCFUV' 
 



NEDO-33201 Rev 3 

4.14-42 

Standby On-Site AC Power system (R21) CCF Events 
Basic Event Probability Description 

P21-ACV-OO-CCF23_1_2 2.22E-04 CCF of two components: P21-ACV-OO-F023A & P21-ACV-
OO-F023B 

R21-AHU-FR-AHU3_1_2 1.26E-05 CCF of two components: R21-AHU-FR-3A & R21-AHU-FR-3B 
R21-AHU-FS-AHU3_1_2 6.67E-04 CCF of two components: R21-AHU-FS-3A & R21-AHU-FS-3B 

R21-DG_-FR-CCF_1_2 4.54E-03 CCF of two components: R21-DG_-FR-DGA & R21-DG_-FR-
DGB 

R21-DG_-FS-CCF_1_2 2.86E-04 CCF of two components: R21-DG_-FS-DGA & R21-DG_-FS-
DGB 

R21-FAN-FR-AHU2_1_2 1.26E-05 CCF of two components: R21-FAN-FR-AHU2A & R21-FAN-
FR-AHU2B 

R21-FAN-FR-ROOF_1_2 1.26E-06 CCF of two components: R21-FAN-FR-10A & R21-FAN-FR-
10B 

R21-FAN-FR-ROOF_1_2_3 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
10B & R21-FAN-FR-11A 

R21-FAN-FR-ROOF_1_2_4 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
10B & R21-FAN-FR-11B 

R21-FAN-FR-ROOF_1_2_5 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
10B & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_1_2_6 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
10B & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_1_3 1.26E-06 CCF of two components: R21-FAN-FR-10A & R21-FAN-FR-
11A 

R21-FAN-FR-ROOF_1_3_4 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
11A & R21-FAN-FR-11B 

R21-FAN-FR-ROOF_1_3_5 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
11A & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_1_3_6 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
11A & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_1_4 1.26E-06 CCF of two components: R21-FAN-FR-10A & R21-FAN-FR-
11B 

R21-FAN-FR-ROOF_1_4_5 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
11B & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_1_4_6 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
11B & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_1_5 1.26E-06 CCF of two components: R21-FAN-FR-10A & R21-FAN-FR-
12A 

R21-FAN-FR-ROOF_1_5_6 6.32E-08 CCF of three components: R21-FAN-FR-10A & R21-FAN-FR-
12A & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_1_6 1.26E-06 CCF of two components: R21-FAN-FR-10A & R21-FAN-FR-
12B 

R21-FAN-FR-ROOF_2_3 1.26E-06 CCF of two components: R21-FAN-FR-10B & R21-FAN-FR-
11A 

R21-FAN-FR-ROOF_2_3_4 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
11A & R21-FAN-FR-11B 

R21-FAN-FR-ROOF_2_3_5 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
11A & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_2_3_6 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
11A & R21-FAN-FR-12B 
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4.14-43 

Basic Event Probability Description 

R21-FAN-FR-ROOF_2_4 1.26E-06 CCF of two components: R21-FAN-FR-10B & R21-FAN-FR-
11B 

R21-FAN-FR-ROOF_2_4_5 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
11B & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_2_4_6 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
11B & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_2_5 1.26E-06 CCF of two components: R21-FAN-FR-10B & R21-FAN-FR-
12A 

R21-FAN-FR-ROOF_2_5_6 6.32E-08 CCF of three components: R21-FAN-FR-10B & R21-FAN-FR-
12A & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_2_6 1.26E-06 CCF of two components: R21-FAN-FR-10B & R21-FAN-FR-
12B 

R21-FAN-FR-ROOF_3_4 1.26E-06 CCF of two components: R21-FAN-FR-11A & R21-FAN-FR-
11B 

R21-FAN-FR-ROOF_3_4_5 6.32E-08 CCF of three components: R21-FAN-FR-11A & R21-FAN-FR-
11B & R21-FAN-FR-12A 

R21-FAN-FR-ROOF_3_4_6 6.32E-08 CCF of three components: R21-FAN-FR-11A & R21-FAN-FR-
11B & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_3_5 1.26E-06 CCF of two components: R21-FAN-FR-11A & R21-FAN-FR-
12A 

R21-FAN-FR-ROOF_3_5_6 6.32E-08 CCF of three components: R21-FAN-FR-11A & R21-FAN-FR-
12A & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_3_6 1.26E-06 CCF of two components: R21-FAN-FR-11A & R21-FAN-FR-
12B 

R21-FAN-FR-ROOF_4_5 1.26E-06 CCF of two components: R21-FAN-FR-11B & R21-FAN-FR-
12A 

R21-FAN-FR-ROOF_4_5_6 6.32E-08 CCF of three components: R21-FAN-FR-11B & R21-FAN-FR-
12A & R21-FAN-FR-12B 

R21-FAN-FR-ROOF_4_6 1.26E-06 CCF of two components: R21-FAN-FR-11B & R21-FAN-FR-
12B 

R21-FAN-FR-ROOF_5_6 1.26E-06 CCF of two components: R21-FAN-FR-12A & R21-FAN-FR-
12B 

R21-FAN-FR-ROOF_ALL 5.68E-06 CCF of all components in group 'R21-FAN-FR-ROOF' 

R21-FAN-FS-ROOF_1_2 6.67E-06 CCF of two components: R21-FAN-FS-10A & R21-FAN-FS-
10B 

R21-FAN-FS-ROOF_1_2_3 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
10B & R21-FAN-FS-11A 

R21-FAN-FS-ROOF_1_2_4 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
10B & R21-FAN-FS-11B 

R21-FAN-FS-ROOF_1_2_5 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
10B & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_1_2_6 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
10B & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_1_3 6.67E-06 CCF of two components: R21-FAN-FS-10A & R21-FAN-FS-
11A 

R21-FAN-FS-ROOF_1_3_4 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
11A & R21-FAN-FS-11B 

R21-FAN-FS-ROOF_1_3_5 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
11A & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_1_3_6 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
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11A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_1_4 6.67E-06 CCF of two components: R21-FAN-FS-10A & R21-FAN-FS-
11B 

R21-FAN-FS-ROOF_1_4_5 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
11B & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_1_4_6 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
11B & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_1_5 6.67E-06 CCF of two components: R21-FAN-FS-10A & R21-FAN-FS-
12A 

R21-FAN-FS-ROOF_1_5_6 3.33E-07 CCF of three components: R21-FAN-FS-10A & R21-FAN-FS-
12A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_1_6 6.67E-06 CCF of two components: R21-FAN-FS-10A & R21-FAN-FS-
12B 

R21-FAN-FS-ROOF_2_3 6.67E-06 CCF of two components: R21-FAN-FS-10B & R21-FAN-FS-
11A 

R21-FAN-FS-ROOF_2_3_4 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
11A & R21-FAN-FS-11B 

R21-FAN-FS-ROOF_2_3_5 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
11A & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_2_3_6 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
11A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_2_4 6.67E-06 CCF of two components: R21-FAN-FS-10B & R21-FAN-FS-
11B 

R21-FAN-FS-ROOF_2_4_5 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
11B & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_2_4_6 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
11B & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_2_5 6.67E-06 CCF of two components: R21-FAN-FS-10B & R21-FAN-FS-
12A 

R21-FAN-FS-ROOF_2_5_6 3.33E-07 CCF of three components: R21-FAN-FS-10B & R21-FAN-FS-
12A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_2_6 6.67E-06 CCF of two components: R21-FAN-FS-10B & R21-FAN-FS-
12B 

R21-FAN-FS-ROOF_3_4 6.67E-06 CCF of two components: R21-FAN-FS-11A & R21-FAN-FS-
11B 

R21-FAN-FS-ROOF_3_4_5 3.33E-07 CCF of three components: R21-FAN-FS-11A & R21-FAN-FS-
11B & R21-FAN-FS-12A 

R21-FAN-FS-ROOF_3_4_6 3.33E-07 CCF of three components: R21-FAN-FS-11A & R21-FAN-FS-
11B & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_3_5 6.67E-06 CCF of two components: R21-FAN-FS-11A & R21-FAN-FS-
12A 

R21-FAN-FS-ROOF_3_5_6 3.33E-07 CCF of three components: R21-FAN-FS-11A & R21-FAN-FS-
12A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_3_6 6.67E-06 CCF of two components: R21-FAN-FS-11A & R21-FAN-FS-
12B 

R21-FAN-FS-ROOF_4_5 6.67E-06 CCF of two components: R21-FAN-FS-11B & R21-FAN-FS-
12A 

R21-FAN-FS-ROOF_4_5_6 3.33E-07 CCF of three components: R21-FAN-FS-11B & R21-FAN-FS-
12A & R21-FAN-FS-12B 

R21-FAN-FS-ROOF_4_6 6.67E-06 CCF of two components: R21-FAN-FS-11B & R21-FAN-FS-
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12B 

R21-FAN-FS-ROOF_5_6 6.67E-06 CCF of two components: R21-FAN-FS-12A & R21-FAN-FS-
12B 

R21-FAN-FS-ROOF_ALL 3.00E-05 CCF of all components in group 'R21-FAN-FS-ROOF' 

R21-MCB-CC-CCFLS_1_2 5.56E-05 CCF of two components: R21-MCB-CC-1LOAD1 & R21-MCB-
CC-2LOAD1 

R21-MOD-CC-1_1_2 3.33E-04 CCF of two components: R21-MOD-CC-1A & R21-MOD-CC-
1B 

R21-MP_-FR-
FOPUMP_1_2 5.26E-06 CCF of two components: R21-MP_-FR-P1A & R21-MP_-FR-

P1B 
R21-MP_-FR-
FOPUMP_1_2_3 5.26E-07 CCF of three components: R21-MP_-FR-P1A & R21-MP_-FR-

P1B & R21-MP_-FR-P2A 
R21-MP_-FR-
FOPUMP_1_2_4 5.26E-07 CCF of three components: R21-MP_-FR-P1A & R21-MP_-FR-

P1B & R21-MP_-FR-P2B 
R21-MP_-FR-
FOPUMP_1_3 5.26E-06 CCF of two components: R21-MP_-FR-P1A & R21-MP_-FR-

P2A 
R21-MP_-FR-
FOPUMP_1_3_4 5.26E-07 CCF of three components: R21-MP_-FR-P1A & R21-MP_-FR-

P2A & R21-MP_-FR-P2B 
R21-MP_-FR-
FOPUMP_1_4 5.26E-06 CCF of two components: R21-MP_-FR-P1A & R21-MP_-FR-

P2B 
R21-MP_-FR-
FOPUMP_2_3 5.26E-06 CCF of two components: R21-MP_-FR-P1B & R21-MP_-FR-

P2A 
R21-MP_-FR-
FOPUMP_2_3_4 5.26E-07 CCF of three components: R21-MP_-FR-P1B & R21-MP_-FR-

P2A & R21-MP_-FR-P2B 
R21-MP_-FR-
FOPUMP_2_4 5.26E-06 CCF of two components: R21-MP_-FR-P1B & R21-MP_-FR-

P2B 
R21-MP_-FR-
FOPUMP_3_4 5.26E-06 CCF of two components: R21-MP_-FR-P2A & R21-MP_-FR-

P2B 
R21-MP_-FR-
FOPUMP_ALL 1.42E-05 CCF of all components in group 'R21-MP_-FR-FOPUMP' 

R21-MP_-FS-
FOPUMP_1_2 3.70E-05 CCF of two components: R21-MP_-FS-P1A & R21-MP_-FS-

P1B 
R21-MP_-FS-
FOPUMP_1_2_3 3.70E-06 CCF of three components: R21-MP_-FS-P1A & R21-MP_-FS-

P1B & R21-MP_-FS-P2A 
R21-MP_-FS-
FOPUMP_1_2_4 3.70E-06 CCF of three components: R21-MP_-FS-P1A & R21-MP_-FS-

P1B & R21-MP_-FS-P2B 
R21-MP_-FS-
FOPUMP_1_3 3.70E-05 CCF of two components: R21-MP_-FS-P1A & R21-MP_-FS-

P2A 
R21-MP_-FS-
FOPUMP_1_3_4 3.70E-06 CCF of three components: R21-MP_-FS-P1A & R21-MP_-FS-

P2A & R21-MP_-FS-P2B 
R21-MP_-FS-
FOPUMP_1_4 3.70E-05 CCF of two components: R21-MP_-FS-P1A & R21-MP_-FS-

P2B 
R21-MP_-FS-
FOPUMP_2_3 3.70E-05 CCF of two components: R21-MP_-FS-P1B & R21-MP_-FS-

P2A 
R21-MP_-FS-
FOPUMP_2_3_4 3.70E-06 CCF of three components: R21-MP_-FS-P1B & R21-MP_-FS-

P2A & R21-MP_-FS-P2B 
R21-MP_-FS-
FOPUMP_2_4 3.70E-05 CCF of two components: R21-MP_-FS-P1B & R21-MP_-FS-

P2B 
R21-MP_-FS-
FOPUMP_3_4 3.70E-05 CCF of two components: R21-MP_-FS-P2A & R21-MP_-FS-

P2B 
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R21-MP_-FS-
FOPUMP_ALL 1.00E-04 CCF of all components in group 'R21-MP_-FS-FOPUMP' 

R21-UV_-CC-FO_1_2 1.85E-06 CCF of two components: R21-UV_-CC-F3A & R21-UV_-CC-
F3B 

R21-UV_-CC-FO_1_2_3 1.85E-07 CCF of three components: R21-UV_-CC-F3A & R21-UV_-CC-
F3B & R21-UV_-CC-F4A 

R21-UV_-CC-FO_1_2_4 1.85E-07 CCF of three components: R21-UV_-CC-F3A & R21-UV_-CC-
F3B & R21-UV_-CC-F4B 

R21-UV_-CC-FO_1_3 1.85E-06 CCF of two components: R21-UV_-CC-F3A & R21-UV_-CC-
F4A 

R21-UV_-CC-FO_1_3_4 1.85E-07 CCF of three components: R21-UV_-CC-F3A & R21-UV_-CC-
F4A & R21-UV_-CC-F4B 

R21-UV_-CC-FO_1_4 1.85E-06 CCF of two components: R21-UV_-CC-F3A & R21-UV_-CC-
F4B 

R21-UV_-CC-FO_2_3 1.85E-06 CCF of two components: R21-UV_-CC-F3B & R21-UV_-CC-
F4A 

R21-UV_-CC-FO_2_3_4 1.85E-07 CCF of three components: R21-UV_-CC-F3B & R21-UV_-CC-
F4A & R21-UV_-CC-F4B 

R21-UV_-CC-FO_2_4 1.85E-06 CCF of two components: R21-UV_-CC-F3B & R21-UV_-CC-
F4B 

R21-UV_-CC-FO_3_4 1.85E-06 CCF of two components: R21-UV_-CC-F4A & R21-UV_-CC-
F4B 

R21-UV_-CC-FO_ALL 5.00E-06 CCF of all components in group 'R21-UV_-CC-FO' 
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Table 4.14-5  

AC Electric Power System - Human Errors Events  

Basic Event Probability Description 

R21-TRN-RE-FODG1A 7.5E-3 FAILURE TO RESTORE FUEL OIL TRANSFER TRAIN 1 FOR 
DG-A 

R21-TRN-RE-FODG1B 7.5E-3 FAILURE TO RESTORE FUEL OIL TRANSFER TRAIN 1 FOR 
DG-B 

R21-TRN-RE-FODG2A 7.5E-3 FAILURE TO RESTORE FUEL OIL TRANSFER TRAIN 2 FOR 
DG-A 

R21-TRN-RE-FODG2B 7.5E-3 FAILURE TO RESTORE FUEL OIL TRANSFER TRAIN 2 FOR 
DG-B 

. 
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Table 4.14-6  

AC Electric Power System – Top Events 

Top Event Description Sheet

These top events can be found on Figure 4.14-4 

R10-RATA LOSS OF POWER FROM RESERVE AUX TRANSFORMER A 1 

R10-RATB LOSS OF POWER FROM RESERVE AUX TRANSFORMER B 5 

R10-UATA LOSS OF POWER FROM UNIT AUX TRANSFORMER A 10 

R10-UATB LOSS OF POWER FROM UNIT AUX TRANSFORMER B 7 

These top events can be found on Figure 4.14-5 

R11-0000A1 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000A1 100 

R11-0000A2 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000A2 85 

R11-0000B1 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000B1 70 

R11-0000B2 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000B2 55 

R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 28 

R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-B LOADS BUS 1000B3 1 

These top events can be found on Figure 4.14-5 

R12-230SWYD LOSS OF 480 VAC FROM NORMAL ALTERNATE SWYD POWER 
CENTER 12 

R12-500SWYD LOSS OF 480 VAC FROM NORMAL PREFERRED SWYD POWER 
CENTER 13 

R12-A2-01A LOSS OF 480 VAC FROM BUS A2-01A  27 

R12-A2-01A-LL LOSS OF 480 VAC FROM BUS A2-01A (LL, NO UAT, RAT and DG) 2 

R12-A2-02A LOSS OF 480 VAC FROM BUS A2-02A  26 

R12-A2-03A LOSS OF 480 VAC FROM BUS A2-03A  25 

R12-A3-01A LOSS OF 480 VAC FROM BUS A3-01A  24 

R12-A3-02A LOSS OF 480 VAC FROM BUS A3-02A  23 

R12-A3-03A LOSS OF 480 VAC FROM BUS A3-03A  22 

R12-A3-04A LOSS OF 480 VAC FROM BUS A3-04A  21 

R12-A31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-A31 171 

R12-B2-01B LOSS OF 480 VAC FROM BUS B2-01B  20 

R12-B2-01B-LL LOSS OF 480 VAC FROM BUS B2-01B (LL, NO UAT, RAT and DG) 1 

R12-B2-02B LOSS OF 480 VAC FROM BUS B2-02B  19 

R12-B2-03B LOSS OF 480 VAC FROM BUS B2-03B  18 

R12-B3-01B LOSS OF 480 VAC FROM BUS B3-01B  17 

R12-B3-02B LOSS OF 480 VAC FROM BUS B3-02B  16 
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AC Electric Power System – Top Events 

Top Event Description Sheet

R12-B3-03B LOSS OF 480 VAC FROM BUS B3-03B  15 

R12-B3-04B LOSS OF 480 VAC FROM BUS B3-04B  14 

R12-B31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-B31 150 

R12-C23 LOSS OF 480 VAC FROM DCIS SWING BUS R12-C23 28 

R12-C31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-C31 129 

R12-D31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-D31 108 

R12-FB-A LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER A  11 

R12-FB-B LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER B  10 

R12-FMCRD1 LOSS OF 480 VAC FROM FMCRD-1 POWER CENTER 88 

R12-FMCRD2 LOSS OF 480 VAC FROM FMCRD-2 POWER CENTER 68 

R12-FMCRD3 LOSS OF 480 VAC FROM FMCRD-3 POWER CENTER 48 

R12-PH LOSS OF 480 VAC FROM THE PUMP HOUSE POWER CENTER 3 

R12-SW-A LOSS OF 480 VAC FROM SW BLDG POWER CENTER A  9 

R12-SW-B LOSS OF 480 VAC FROM SW BLDG POWER CENTER B  8 

R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG POWER CENTER 1-A  7 

These top events can be found on Figure 4.14-5 

R21-DGA NO POWER SUPPLY FROM DG-A TO PIP BUS R11-1000A3 1 

R21-DGB NO POWER SUPLLY FROM DG-B TO PIP BUS R11-1000B3 30 
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Table 4.14-7  

AC Electric Power System - Basic Events 

EPDS (R10) System Basic Events 

Basic Event Probability Description 

%T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

%T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED POWER 

%T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED POWER 

R10-LOSP-EPRI 3.00E-03 CONSEQUENTIAL LOSS OF PREFERRED OFFSITE POWER DUE 
TO A TRANSIENT 

R10-MCB-CO-RATA 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER OPENS SPURIOUSLY 

R10-MCB-CO-RATB 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER OPENS SPURIOUSLY 

R10-MCB-CO-UATA 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER ON UAT A OPENS 
SPURIOUSLY 

R10-MCB-CO-UATB 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER ON UAT B OPENS 
SPURIOUSLY 

R10-SYS-FF-230KV 1.00E-03 230 KV SWITCHYARD FAILS DURING OPEATION 

R10-SYS-FF-500KV 1.00E-03 500KV SWITCHYARD FAILS DURING OPERATION 

R10-SYS-TM-230KV 1.00E-02 230 KV SWITCHYARD IN MAINTENANCE 

R10-XFH-LP-RATA 2.88E-05 TRANSFORMER (HIGH VOLTAGE) RAT A FAILS TO CONTINUE 
OPERATING 

R10-XFH-LP-RATB 2.88E-05 TRANSFORMER (HIGH VOLTAGE) RAT B FAILS TO CONTINUE 
OPERATING 

R10-XFH-LP-UATA 2.88E-05 TRANSFORMER (HIGH VOLTAGE) UAT A FAILS TO CONTINUE 
OPERATING 

R10-XFH-LP-UATB 2.88E-05 TRANSFORMER (HIGH VOLTAGE) UAT B FAILS TO CONTINUE 
OPERATING 

R10-XFH-TM-RATA 1.00E-04 TRANSFORMER (HIGH VOLTAGE) RAT A IN MAINTENANCE 

R10-XFH-TM-RATB 1.00E-04 TRANSFORMER (HIGH VOLTAGE) RAT B IN MAINTENANCE 

R10-XFH-TM-UATA 1.00E-04 TRANSFORMER (HIGH VOLTAGE) UAT A IN MAINTENANCE 

R10-XFH-TM-UATB 1.00E-04 TRANSFORMER (HIGH VOLTAGE) UAT B IN MAINTENANCE 
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MVDS (R11) System Basic Events 

Basic Event Probability Description 

R11-BAC-LP-000A1 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A1 FAILS DURING 
OPERATION 

R11-BAC-LP-000A2 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A2 FAILS DURING 
OPERATION 

R11-BAC-LP-000B1 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000B1 FAILS DURING 
OPERATION 

R11-BAC-LP-000B2 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000B12 FAILS DURING 
OPERATION 

R11-BAC-LP-100A3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 FAILS DURING 
OPERATION 

R11-BAC-LP-100B3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 FAILS DURING 
OPERATION 

R11-BAC-TM-000A1 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A1 IN MAINTENANCE

R11-BAC-TM-000A2 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A2 IN MAINTENANCE

R11-BAC-TM-000B1 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000B1 IN MAINTENANCE

R11-BAC-TM-000B2 4.80E-06 13.8 KV AC UNIT AUX SWGR BUS 0000B2 IN MAINTENANCE

R11-BAC-TM-100A3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 IN MAINTENANCE 

R11-BAC-TM-100B3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 IN MAINTENANCE 

R11-MCB-CC-A1UATAX 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A X-
WINDING FAILS TO OPEN 

R11-MCB-CC-A2UATAX 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A X-
WINDING FAILS TO OPEN 

R11-MCB-CC-A3RATAY 5.00E-04 MEDIUM CIRCUIT BREAKER FOR RAT A Y-WINDING FAILS 
TO OPEN 

R11-MCB-CC-A3UATAY 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A Y-
WINDING FAILS TO OPEN 

R11-MCB-CC-B1UATBX 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B X-
WINDING FAILS TO OPEN 

R11-MCB-CC-B2UATBX 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B X-
WINDING FAILS TO OPEN 

R11-MCB-CC-B3RATBY 5.00E-04 MEDIUM CIRCUIT BREAKER FOR RAT B Y-WINDING FAILS 
TO OPEN 

R11-MCB-CC-B3UATBY 4.00E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B Y-
WINDING FAILS TO OPEN 

R11-MCB-CO-A1RATAX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-A1UATAX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-A2RATAX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A X-
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WINDING OPENS SPURIOUSLY 

R11-MCB-CO-A2UATAX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-A3DGA 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR DG-A OPENS 
SPURIOUSLY 

R11-MCB-CO-A3RATAY 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A Y-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-A3UATAY 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT A Y-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B1RATBX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B1UATBX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B2RATBX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B2UATBX 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B X-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B3DGB 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR DG-B OPENS 
SPURIOUSLY 

R11-MCB-CO-B3RATBY 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B Y-
WINDING OPENS SPURIOUSLY 

R11-MCB-CO-B3UATBY 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER FOR UAT B Y-
WINDING OPENS SPURIOUSLY 

R11-MCB-OO-A1RATAX 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A X-
WINDING FAILS TO CLOSE 

R11-MCB-OO-A2RATAX 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A X-
WINDING FAILS TO CLOSE 

R11-MCB-OO-A3DGA 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR DG-A FAILS TO 
CLOSE 

R11-MCB-OO-A3RATAY 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT A Y-
WINDING FAILS TO CLOSE 

R11-MCB-OO-B1RATBX 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B X-
WINDING FAILS TO CLOSE 

R11-MCB-OO-B2RATBX 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B X-
WINDING FAILS TO CLOSE 

R11-MCB-OO-B3DGA 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR DG-B FAILS TO 
CLOSE 

R11-MCB-OO-B3RATBY 2.40E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR RAT B Y-
WINDING FAILS TO CLOSE 

R11-RE_-FO-
SYNC00A1 8.76E-04 SYNC RELAY FOR 0000A1 FAILS TO OPERATE 

R11-RE_-FO- 8.76E-04 SYNC RELAY FOR 0000A2 FAILS TO OPERATE 
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SYNC00A2 

R11-RE_-FO-
SYNC00A3 8.76E-04 SYNC RELAY FOR 1000A3 FAILS TO OPERATE 

R11-RE_-FO-
SYNC00B1 8.76E-04 SYNC RELAY FOR 0000B1 FAILS TO OPERATE 

R11-RE_-FO-
SYNC00B2 8.76E-04 SYNC RELAY FOR 0000B2 FAILS TO OPERATE 

R11-RE_-FO-
SYNC00B3 8.76E-04 SYNC RELAY FOR 1000B3 FAILS TO OPERATE 

R11-RE_-FO-UV00A1 8.76E-04 0000A1 UV RELAY FAILS TO OPERATE ON UV COND 

R11-RE_-FO-UV00A2 8.76E-04 0000A2 UV RELAY FAILS TO OPERATE ON UV COND 

R11-RE_-FO-UV00A3 8.76E-04 1000A3 UV RELAY FAILS TO OPERATE ON UV COND 

R11-RE_-FO-UV00B1 8.76E-04 0000B1 UV RELAY FAILS TO OPERATE ON UV COND 

R11-RE_-FO-UV00B2 8.76E-04 0000B2 UV RELAY FAILS TO OPERATE ON UV COND 

R11-RE_-FO-UV00B3 8.76E-04 1000B3 UV RELAY FAILS TO OPERATE ON UV COND 

 
LVDS (R12) System Basic Events 

Basic Event Probability Description 

R11-BAC-LP-100A3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 FAILS DURING 
OPERATION 

R11-BAC-LP-100B3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 FAILS DURING 
OPERATION 

R11-BAC-TM-100A3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 IN MAINTENANCE 

R11-BAC-TM-100B3 4.80E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 IN MAINTENANCE 

R12-BAC-LP-230SWYD 4.80E-06 480 VAC NORMAL ALTERNATE SWYD POWER CENTER 
FAILS DURING OPERATION 

R12-BAC-LP-500SWYD 4.80E-06 480 VAC NORMAL PREFERRED SWYD POWER CENTER 
FAILS DURING OPERATION 

R12-BAC-LP-A2-01A 4.80E-06 480 VAC BUS A2-01A FAILS DURING OPERATION 

R12-BAC-LP-A2-02A 4.80E-06 480 VAC BUS A2-02A FAILS DURING OPERATION 

R12-BAC-LP-A2-03A 4.80E-06 480 VAC BUS A2-03A FAILS DURING OPERATION 

R12-BAC-LP-A3-01A 4.80E-06 480 VAC BUS A3-01A FAILS DURING OPERATION 

R12-BAC-LP-A3-02A 4.80E-06 480 VAC BUS A3-02A FAILS DURING OPERATION 

R12-BAC-LP-A3-03A 4.80E-06 480 VAC BUS A3-03A FAILS DURING OPERATION 

R12-BAC-LP-A3-04A 4.80E-06 480 VAC BUS A3-04A FAILS DURING OPERATION 

R12-BAC-LP-B2-01B 4.80E-06 480 VAC BUS B2-01B FAILS DURING OPERATION 

R12-BAC-LP-B2-02B 4.80E-06 480 VAC BUS B2-02B FAILS DURING OPERATION 

R12-BAC-LP-B2-03B 4.80E-06 480 VAC BUS B2-03B FAILS DURING OPERATION 
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R12-BAC-LP-B3-01B 4.80E-06 480 VAC BUS B3-01B FAILS DURING OPERATION 

R12-BAC-LP-B3-02B 4.80E-06 480 VAC BUS B3-02B FAILS DURING OPERATION 

R12-BAC-LP-B3-03B 4.80E-06 480 VAC BUS B3-03B FAILS DURING OPERATION 

R12-BAC-LP-B3-04B 4.80E-06 480 VAC BUS B3-04B FAILS DURING OPERATION 

R12-BAC-LP-FB-A 4.80E-06 480 VAC FUEL BLDG POWER CENTER A FAILS DURING 
OPERATION 

R12-BAC-LP-FB-B 4.80E-06 480 VAC FUEL BLDG POWER CENTER B FAILS DURING 
OPERATION 

R12-BAC-LP-PH 4.80E-06 480 VAC PUMP HOUSE POWER CENTER FAILS DURING 
OPERATION 

R12-BAC-LP-R12A31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-A31 FAILS 
DURING OPERATION 

R12-BAC-LP-R12B31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-B31 FAILS 
DURING OPERATION 

R12-BAC-LP-R12C23 4.80E-06 480 VAC DCIS SWING BUS R12-C23 FAILS DURING 
OPERATION 

R12-BAC-LP-R12C31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-C31 FAILS 
DURING OPERATION 

R12-BAC-LP-R12D31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-D31 FAILS 
DURING OPERATION 

R12-BAC-LP-
R12FMCRD1 4.80E-06 480 VAC FMCRD-1 POWER CENTER FAILS DURING 

OPERATION 

R12-BAC-LP-
R12FMCRD2 4.80E-06 480 VAC FMCRD-2 POWER CENTER FAILS DURING 

OPERATION 

R12-BAC-LP-
R12FMCRD3 4.80E-06 480 VAC FMCRD-3 POWER CENTER FAILS DURING 

OPERATION 

R12-BAC-LP-SW-A 4.80E-06 480 VAC SW BLDG POWER CENTER A FAILS DURING 
OPERATION 

R12-BAC-LP-SW-B 4.80E-06 480 VAC SW BLDG POWER CENTER B FAILS DURING 
OPERATION 

R12-BAC-LP-TB1-A 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 1-A FAILS 
DURING OPERATION 

R12-BAC-LP-TB1-B 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 1-B FAILS 
DURING OPERATION 

R12-BAC-LP-TB2-A 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 2-A FAILS 
DURING OPERATION 

R12-BAC-LP-TB2-B 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 2-B FAILS 
DURING OPERATION 

R12-BAC-TM-
230SWYD 4.80E-06 480 VAC NORMAL ALTERNATE SWYD POWER CENTER IN 

MAINTENANCE 

R12-BAC-TM-
500SWYD 4.80E-06 480 VAC NORMAL PREFERRED SWYD POWER CENTER IN 

MAINTENANCE 
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R12-BAC-TM-A2-01A 4.80E-06 480 VAC BUS A2-01A IN MAINTENANCE 

R12-BAC-TM-A2-02A 4.80E-06 480 VAC BUS A2-02A IN MAINTENANCE 

R12-BAC-TM-A2-03A 4.80E-06 480 VAC BUS A2-03A IN MAINTENANCE 

R12-BAC-TM-A3-01A 4.80E-06 480 VAC BUS A3-01A IN MAINTENANCE 

R12-BAC-TM-A3-02A 4.80E-06 480 VAC BUS A3-02A IN MAINTENANCE 

R12-BAC-TM-A3-03A 4.80E-06 480 VAC BUS A3-03A IN MAINTENANCE 

R12-BAC-TM-A3-04A 4.80E-06 480 VAC BUS A3-04A IN MAINTENANCE 

R12-BAC-TM-B2-01B 4.80E-06 480 VAC BUS B2-01B IN MAINTENANCE 

R12-BAC-TM-B2-02B 4.80E-06 480 VAC BUS B2-02B IN MAINTENANCE 

R12-BAC-TM-B2-03B 4.80E-06 480 VAC BUS B2-03B IN MAINTENANCE 

R12-BAC-TM-B3-01B 4.80E-06 480 VAC BUS B3-01B IN MAINTENANCE 

R12-BAC-TM-B3-02B 4.80E-06 480 VAC BUS B3-02B IN MAINTENANCE 

R12-BAC-TM-B3-03B 4.80E-06 480 VAC BUS B3-03B IN MAINTENANCE 

R12-BAC-TM-B3-04B 4.80E-06 480 VAC BUS B3-04B IN MAINTENANCE 

R12-BAC-TM-FB-A 4.80E-06 480 VAC FUEL BLDG POWER CENTER A IN MAINTENANCE

R12-BAC-TM-FB-B 4.80E-06 480 VAC FUEL BLDG POWER CENTER B IN MAINTENANCE

R12-BAC-TM-PH 4.80E-06 480 VAC PUMP HOUSE POWER CENTER IN MAINTENANCE

R12-BAC-TM-R12A31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-A31 IN 
MAINTENANCE 

R12-BAC-TM-R12B31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-B31 IN 
MAINTENANCE 

R12-BAC-TM-R12C23 4.80E-06 480 VAC DCIS SWING BUS R12-C23 IN MAINTENANCE 

R12-BAC-TM-R12C31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-C31 IN 
MAINTENANCE 

R12-BAC-TM-R12D31 4.80E-06 480 VAC ISOLATION POWER CENTER R12-D31 IN 
MAINTENANCE 

R12-BAC-TM-
R12FMCRD1 4.80E-06 480 VAC FMCRD-1 POWER CENTER R12-D31 IN 

MAINTENANCE 

R12-BAC-TM-
R12FMCRD2 4.80E-06 480 VAC FMCRD-2 POWER CENTER R12-D31 IN 

MAINTENANCE 

R12-BAC-TM-
R12FMCRD3 4.80E-06 480 VAC FMCRD-3 POWER CENTER R12-D31 IN 

MAINTENANCE 

R12-BAC-TM-SW-A 4.80E-06 480 VAC SW BLDG POWER CENTER A IN MAINTENANCE 

R12-BAC-TM-SW-B 4.80E-06 480 VAC SW BLDG POWER CENTER B IN MAINTENANCE 

R12-BAC-TM-TB1-A 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 1-A IN 
MAINTENANCE 

R12-BAC-TM-TB1-B 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 1-B IN 
MAINTENANCE 
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R12-BAC-TM-TB2-A 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 2-A IN 
MAINTENANCE 

R12-BAC-TM-TB2-B 4.80E-06 480 VAC TURBINE BLDG POWER CENTER 2-B IN 
MAINTENANCE 

R12-LCB-CC-BO01A 1.00E-03 R12-A31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
A31 FAILS TO OPEN 

R12-LCB-CC-BO02B 1.00E-03 R12-B31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
B31 FAILS TO OPEN 

R12-LCB-CC-BO03A 1.00E-03 R12-C31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
C31 FAILS TO OPEN 

R12-LCB-CC-BO04B 1.00E-03 R12-D31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
D31 FAILS TO OPEN 

R12-LCB-CC-BO05A 1.00E-03 R12-FMCRD1 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD1 FAILS TO OPEN 

R12-LCB-CC-BO06B 1.00E-03 R12-FMCRD2 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD2 FAILS TO OPEN 

R12-LCB-CC-BO07B 1.00E-03 R12-FMCRD3 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD3 FAILS TO OPEN 

R12-LCB-CC-BO08A 1.00E-03 R12-C23 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
C23 FAILS TO OPEN 

R12-LCB-CO-BO01A 1.20E-05 R12-A31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
A31 OPENS SPURIOUSLY 

R12-LCB-CO-BO01B 1.20E-05 R12-A31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
A31 OPENS SPURIOUSLY 

R12-LCB-CO-BO02A 1.20E-05 R12-B31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
B31 OPENS SPURIOUSLY 

R12-LCB-CO-BO02B 1.20E-05 R12-B31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
B31 OPENS SPURIOUSLY 

R12-LCB-CO-BO03A 1.20E-05 R12-C31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
C31 OPENS SPURIOUSLY 

R12-LCB-CO-BO03B 1.20E-05 R12-C31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
C31 OPENS SPURIOUSLY 

R12-LCB-CO-BO04A 1.20E-05 R12-D31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
D31 OPENS SPURIOUSLY 

R12-LCB-CO-BO04B 1.20E-05 R12-D31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
D31 OPENS SPURIOUSLY 

R12-LCB-CO-BO05A 1.20E-05 R12-FMCRD1 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD1 OPENS SPURIOUSLY 

R12-LCB-CO-BO05B 1.20E-05 R12-FMCRD1 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD1 OPENS SPURIOUSLY 

R12-LCB-CO-BO06A 1.20E-05 R12-FMCRD2 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD2 OPENS SPURIOUSLY 
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R12-LCB-CO-BO06B 1.20E-05 R12-FMCRD2 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD2 OPENS SPURIOUSLY 

R12-LCB-CO-BO07A 1.20E-05 R12-FMCRD3 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD3 OPENS SPURIOUSLY 

R12-LCB-CO-BO07B 1.20E-05 R12-FMCRD3 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD3 OPENS SPURIOUSLY 

R12-LCB-CO-BO08A 1.20E-05 R12-C23 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
C23 OPENS SPURIOUSLY 

R12-LCB-CO-BO08B 1.20E-05 R12-C23 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
C23 OPENS SPURIOUSLY 

R12-LCB-CO-BO11A 1.20E-05 R12-500SWYD XMFR OUTPUT CIRCUIT BREAKER TO BUS 
R12-500SWYD OPEN SPURIOUSLY 

R12-LCB-CO-BO11B 1.20E-05 R12-500SWYD XMFR OUTPUT CIRCUIT BREAKER TO BUS 
R12-500SWYD OPEN SPURIOUSLY 

R12-LCB-CO-BO12A 1.20E-05 R12-FB-A XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
FB-A OPEN SPURIOUSLY 

R12-LCB-CO-BO12B 1.20E-05 R12-FB-B XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
FB-B OPEN SPURIOUSLY 

R12-LCB-CO-BO13A 1.20E-05 R12-SW-A XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
SW-A OPEN SPURIOUSLY 

R12-LCB-CO-BO13B 1.20E-05 R12-SW-B XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
SW-B OPEN SPURIOUSLY 

R12-LCB-CO-BO14A 1.20E-05 R12-TB1-A XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
TB1-A OPEN SPURIOUSLY 

R12-LCB-CO-BO14B 1.20E-05 R12-TB1-B XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
TB1-B OPEN SPURIOUSLY 

R12-LCB-CO-BO15A 1.20E-05 R12-TB2-A XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
TB2-A OPEN SPURIOUSLY 

R12-LCB-CO-BO15B 1.20E-05 R12-TB2-B XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-
TB2-B OPEN SPURIOUSLY 

R12-LCB-CO-BO16A 1.20E-05 R12-PH XMFR OUTPUT CIRCUIT BREAKER TO BUS R12-PH 
OPEN SPURIOUSLY 

R12-LCB-CO-BOA2-
01A 1.20E-05 R12-A2-01A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A2-01A OPEN SPURIOUSLY 

R12-LCB-CO-BOA2-
02A 1.20E-05 R12-A2-02A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A2-02A OPEN SPURIOUSLY 

R12-LCB-CO-BOA2-
03A 1.20E-05 R12-A2-03A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A2-03A OPEN SPURIOUSLY 

R12-LCB-CO-BOA3-
01A 1.20E-05 R12-A3-01A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A3-01A OPEN SPURIOUSLY 

R12-LCB-CO-BOA3-
02A 1.20E-05 R12-A3-02A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A3-02A OPEN SPURIOUSLY 
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R12-LCB-CO-BOA3-
03A 1.20E-05 R12-A3-03A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A3-03A OPEN SPURIOUSLY 

R12-LCB-CO-BOA3-
04A 1.20E-05 R12-A3-04A XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-A3-04A OPEN SPURIOUSLY 

R12-LCB-CO-BOB2-
01B 1.20E-05 R12-B2-01B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B2-01B OPEN SPURIOUSLY 

R12-LCB-CO-BOB2-
02B 1.20E-05 R12-B2-02B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B2-02B OPEN SPURIOUSLY 

R12-LCB-CO-BOB2-
03B 1.20E-05 R12-B2-03B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B2-03B OPEN SPURIOUSLY 

R12-LCB-CO-BOB3-
01B 1.20E-05 R12-B3-01B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B3-01B OPEN SPURIOUSLY 

R12-LCB-CO-BOB3-
02B 1.20E-05 R12-B3-02B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B3-02B OPEN SPURIOUSLY 

R12-LCB-CO-BOB3-
03B 1.20E-05 R12-B3-03B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B3-03B OPEN SPURIOUSLY 

R12-LCB-CO-BOB3-
04B 1.20E-05 R12-B3-04B XMFR OUTPUT CIRCUIT BREAKER TO BUS 

R12-B3-04B OPEN SPURIOUSLY 

R12-LCB-OO-BO01B 1.00E-03 R12-A31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
A31 FAILS TO CLOSE 

R12-LCB-OO-BO02A 1.00E-03 R12-B31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
B31 FAILS TO CLOSE 

R12-LCB-OO-BO03B 1.00E-03 R12-C31 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
C31 FAILS TO CLOSE 

R12-LCB-OO-BO04A 1.00E-03 R12-D31 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS R12-
D31 FAILS TO CLOSE 

R12-LCB-OO-BO05B 1.00E-03 R12-FMCRD1 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD1 FAILS TO CLOSE 

R12-LCB-OO-BO06A 1.00E-03 R12-FMCRD2 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD2 FAILS TO CLOSE 

R12-LCB-OO-BO07A 1.00E-03 R12-FMCRD3 XMFR-A OUTPUT CIRCUIT BREAKER TO BUS 
R12-FMCRD3 FAILS TO CLOSE 

R12-LCB-OO-BO08B 1.00E-03 R12-C23 XMFR-B OUTPUT CIRCUIT BREAKER TO BUS R12-
C23 FAILS TO CLOSE 

R12-MCB-CO-BI01A 1.44E-05 R12-A31 XMFR-A INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI01B 1.44E-05 R12-A31 XMFR-B INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI02A 1.44E-05 R12-B31 XMFR-A INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI02B 1.44E-05 R12-B31 XMFR-B INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 
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R12-MCB-CO-BI03A 1.44E-05 R12-C31 XMFR-A INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI03B 1.44E-05 R12-C31 XMFR-B INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI04A 1.44E-05 R12-D31 XMFR-A INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI04B 1.44E-05 R12-D31 XMFR-B INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI05A 1.44E-05 R12-FMCRD1 XMFR-A INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI05B 1.44E-05 R12-FMCRD1 XMFR-B INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI06A 1.44E-05 R12-FMCRD2 XMFR-A INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI06B 1.44E-05 R12-FMCRD2 XMFR-B INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI07A 1.44E-05 R12-FMCRD3 XMFR-A INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI07B 1.44E-05 R12-FMCRD3 XMFR-B INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI08A 1.44E-05 R12-C23 XMFR-A INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI08B 1.44E-05 R12-C23 XMFR-B INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI11A 1.44E-05 R12-500SWYD XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI11B 1.44E-05 R12-500SWYD XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI12A 1.44E-05 R12-FB-A XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI12B 1.44E-05 R12-FB-B XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI13A 1.44E-05 R12-SW-A XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI13B 1.44E-05 R12-SW-B XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI14A 1.44E-05 R12-TB1-A XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BI14B 1.44E-05 R12-TB1-B XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI15A 1.44E-05 R12-TB2-A XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 
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R12-MCB-CO-BI15B 1.44E-05 R12-TB2-B XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BI16A 1.44E-05 R12-PH XMFR INPUT CIRCUIT BREAKER FROM PIP BUS 
1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA2-01A 1.44E-05 R12-A2-01A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA2-02A 1.44E-05 R12-A2-02A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA2-03A 1.44E-05 R12-A2-03A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA3-01A 1.44E-05 R12-A3-01A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA3-02A 1.44E-05 R12-A3-02A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA3-03A 1.44E-05 R12-A3-03A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIA3-04A 1.44E-05 R12-A3-04A XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000A3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB2-01B 1.44E-05 R12-B2-01B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB2-02B 1.44E-05 R12-B2-02B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB2-03B 1.44E-05 R12-B2-03B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB3-01B 1.44E-05 R12-B3-01B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB3-02B 1.44E-05 R12-B3-02B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB3-03B 1.44E-05 R12-B3-03B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-MCB-CO-BIB3-04B 1.44E-05 R12-B3-04B XMFR INPUT CIRCUIT BREAKER FROM PIP 
BUS 1000B3 OPENS SPURIOUSLY 

R12-RE_-FO-SYNCA31 1.08E-04 R12-A31 SYNC RELAY (SOLID STATE) FAILS TO OPERATE 
ON DEMAND (STANDBY) 

R12-RE_-FO-SYNCB31 1.08E-04 R12-B31 SYNC RELAY (SOLID STATE) FAILS TO OPERATE 
ON DEMAND (STANDBY) 

R12-RE_-FO-SYNCC23 1.08E-04 R12-C23 SYNC RELAY (SOLID STATE) FAILS TO OPERATE 
ON DEMAND (STANDBY) 

R12-RE_-FO-SYNCC31 1.08E-04 R12-C31 SYNC RELAY (SOLID STATE) FAILS TO OPERATE 
ON DEMAND (STANDBY) 

R12-RE_-FO-SYNCD31 1.08E-04 R12-D31 SYNC RELAY (SOLID STATE) FAILS TO OPERATE 
ON DEMAND (STANDBY) 
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R12-RE_-FO-
SYNCFMCRD1 1.08E-04 R12-FMCRD1 SYNC RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-RE_-FO-
SYNCFMCRD2 1.08E-04 R12-FMCRD2 SYNC RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-RE_-FO-
SYNCFMCRD3 1.08E-04 R12-FMCRD3 SYNC RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-RE_-FO-UVA31 1.08E-04 R12-A31 UV RELAY (SOLID STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R12-RE_-FO-UVB31 1.08E-04 R12-B31 UV RELAY (SOLID STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R12-RE_-FO-UVC23 1.08E-04 R12-C23 UV RELAY (SOLID STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R12-RE_-FO-UVC31 1.08E-04 R12-C31 UV RELAY (SOLID STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R12-RE_-FO-UVD31 1.08E-04 R12-D31 UV RELAY (SOLID STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R12-RE_-FO-
UVFMCRD1 1.08E-04 R12-FMCRD1 UV RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-RE_-FO-
UVFMCRD2 1.08E-04 R12-FMCRD2 UV RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-RE_-FO-
UVFMCRD3 1.08E-04 R12-FMCRD3 UV RELAY (SOLID STATE) FAILS TO 

OPERATE ON DEMAND (STANDBY) 

R12-XFL-LP-X001A 1.92E-05 R12-A31 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X001B 1.92E-05 R12-A31 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X002A 1.92E-05 R12-B31 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X002B 1.92E-05 R12-B31 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X003A 1.92E-05 R12-C31 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X003B 1.92E-05 R12-C31 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X004A 1.92E-05 R12-D31 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X004B 1.92E-05 R12-D31 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X005A 1.92E-05 R12-FMCRD1 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X005B 1.92E-05 R12-FMCRD1 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 
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R12-XFL-LP-X006A 1.92E-05 R12-FMCRD2 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X006B 1.92E-05 R12-FMCRD2 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X007A 1.92E-05 R12-FMCRD3 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X007B 1.92E-05 R12-FMCRD3 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X008A 1.92E-05 R12-C23 XMFR-A FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X008B 1.92E-05 R12-C23 XMFR-B FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X011A 1.92E-05 R12-500SWYD XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X011B 1.92E-05 R12-500SWYD XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X012A 1.92E-05 R12-FB-A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X012B 1.92E-05 R12-FB-B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X013A 1.92E-05 R12-SW-A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X013B 1.92E-05 R12-SW-B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X014A 1.92E-05 R12-TB1-A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X014B 1.92E-05 R12-TB1-B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X015A 1.92E-05 R12-TB2-A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-X015B 1.92E-05 R12-TB2-B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-X016A 1.92E-05 R12-PH XMFR FROM PIP BUS 1000A3 FAILS TO OPERATE 

R12-XFL-LP-XA2-01A 1.92E-05 R12-A2-01A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XA2-02A 1.92E-05 R12-A2-02A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XA2-03A 1.92E-05 R12-A2-03A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XA3-01A 1.92E-05 R12-A3-01A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XA3-02A 1.92E-05 R12-A3-02A XMFR FROM PIP BUS 1000A3 FAILS TO 
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OPERATE 

R12-XFL-LP-XA3-03A 1.92E-05 R12-A3-03A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XA3-04A 1.92E-05 R12-A3-04A XMFR FROM PIP BUS 1000A3 FAILS TO 
OPERATE 

R12-XFL-LP-XB2-01B 1.92E-05 R12-B2-01B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB2-02B 1.92E-05 R12-B2-02B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB2-03B 1.92E-05 R12-B2-03B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB3-01B 1.92E-05 R12-B3-01B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB3-02B 1.92E-05 R12-B3-02B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB3-03B 1.92E-05 R12-B3-03B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

R12-XFL-LP-XB3-04B 1.92E-05 R12-B3-04B XMFR FROM PIP BUS 1000B3 FAILS TO 
OPERATE 

 
Standby On-Site AC Power System (R21) System Basic Events 

Basic Event Probability Description 

P21-ACV-OO-F023A 2.00E-03 AIR OPERATED VALVE FAILS TO CLOSE 

P21-ACV-OO-F023B 2.00E-03 AIR OPERATED VALVE FAILS TO CLOSE 

R21-AHU-FR-3A 2.40E-04 AIR HANDLING UNIT FAILS TO RUN 

R21-AHU-FR-3B 2.40E-04 AIR HANDLING UNIT FAILS TO RUN 

R21-AHU-FS-3A 6.00E-03 AIR HANDLING UNIT FAILS TO START 

R21-AHU-FS-3B 6.00E-03 AIR HANDLING UNIT FAILS TO START 

R21-BV_-OC-F1A 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F1B 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F2A 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F2B 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 
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R21-BV_-OC-F5A 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F5B 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F6A 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F6B 1.08E-05 MANUAL VALVE PLUGS/TRANSFERS CLOSED (EXPOSURE 
FAILURE) 

R21-BV_-OC-F7A 7.20E-07 MANUAL VALVE PLUGS/TRANSFERS CLOSED 

R21-BV_-OC-F7B 7.20E-07 MANUAL VALVE PLUGS/TRANSFERS CLOSED 

R21-DG_-FR-DGA 5.76E-02 DIESEL GENERATOR "A" FAILS TO RUN GIVEN START 

R21-DG_-FR-DGB 5.76E-02 DIESEL GENERATOR "B" FAILS TO RUN GIVEN START 

R21-DG_-FS-DGA 1.40E-02 DG-A FAILS TO START AND LOAD 

R21-DG_-FS-DGB 1.40E-02 DG-B FAILS TO START AND LOAD 

R21-DG_-TM-DGA 4.60E-02 STANDBY DIESEL GENERATOR "A" IN MAINTENANCE 

R21-DG_-TM-DGB 4.60E-02 STANDBY DIESEL GENERATOR "B" IN MAINTENANCE 

R21-FAN-FR-10A 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-10B 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-11A 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-11B 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-12A 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-12B 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-AHU2A 2.40E-04 DG-A NORMAL VENTILATION FAN FAILS TO RUN 

R21-FAN-FR-AHU2B 2.40E-04 BLOWER/VENTILATION FAN FAILS TO RUN 

R21-FAN-FS-10A 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 

R21-FAN-FS-10B 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 

R21-FAN-FS-11A 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 

R21-FAN-FS-11B 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 

R21-FAN-FS-12A 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 
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R21-FAN-FS-12B 6.00E-04 BLOWER/VENTILATION FAN FAILS TO START 

R21-FLT-PG-DGA 3.60E-03 FILTER PLUGGED 

R21-FLT-PG-DGB 3.60E-03 FILTER PLUGGED 

R21-LT_-NO-DGA 2.40E-05 LEVEL TRANSMITTER FAILS TO RESPOND TO LEVEL 
CHANGES 

R21-LT_-NO-DGB 2.40E-05 LEVEL TRANSMITTER FAILS TO RESPOND TO LEVEL 
CHANGES 

R21-MCB-CC-1LOAD1 5.00E-04 CIRCUIT BREAKER TO LOAD 1 FAILS TO OPEN 

R21-MCB-CC-1LOAD2 5.00E-04 CIRCUIT BREAKER TO LOAD 2 FAILS TO OPEN 

R21-MCB-CC-1LOAD3 5.00E-04 CIRCUIT BREAKER TO LOAD 3 FAILS TO OPEN 

R21-MCB-CC-1LOAD4 5.00E-04 CIRCUIT BREAKER TO LOAD 4 FAILS TO OPEN 

R21-MCB-CC-1LOAD5 5.00E-04 CIRCUIT BREAKER TO LOAD 5 FAILS TO OPEN 

R21-MCB-CC-2LOAD1 5.00E-04 CIRCUIT BREAKER TO LOAD 1 FAILS TO OPEN 

R21-MCB-CC-2LOAD2 5.00E-04 CIRCUIT BREAKER TO LOAD 2 FAILS TO OPEN 

R21-MCB-CC-2LOAD3 5.00E-04 CIRCUIT BREAKER TO LOAD 3 FAILS TO OPEN 

R21-MCB-CC-2LOAD4 5.00E-04 CIRCUIT BREAKER TO LOAD 4 FAILS TO OPEN 

R21-MCB-CC-2LOAD5 5.00E-04 CIRCUIT BREAKER TO LOAD 5 FAILS TO OPEN 

R21-MOD-CC-1A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-1B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-2A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-2B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-3A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-3B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-4A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-4B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-5A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-5B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MOD-CC-6A 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 
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R21-MOD-CC-6B 3.00E-03 MOTOR-OPERATED DAMPER FAILS TO OPEN 

R21-MP_-FR-P1A 6.00E-04 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO RUN 

R21-MP_-FR-P1B 6.00E-04 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO RUN 

R21-MP_-FR-P2A 6.00E-04 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO RUN 

R21-MP_-FR-P2B 6.00E-04 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO RUN 

R21-MP_-FS-P1A 2.00E-03 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO START 

R21-MP_-FS-P1B 2.00E-03 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO START 

R21-MP_-FS-P2A 2.00E-03 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO START 

R21-MP_-FS-P2B 2.00E-03 MOTOR-DRIVEN PUMP (ALL TYPES) FAILS TO START 

R21-TNK-RP-1A 2.40E-06 TANK FAILS CATASTROPHICALLY 

R21-TNK-RP-1B 2.40E-06 TANK FAILS CATASTROPHICALLY 

R21-TNK-RP-2A 2.40E-06 TANK FAILS CATASTROPHICALLY 

R21-TNK-RP-2B 2.40E-06 TANK FAILS CATASTROPHICALLY 

R21-UV_-CC-F3A 1.00E-04 CHECK VALVE FAILS TO OPEN 

R21-UV_-CC-F3B 1.00E-04 CHECK VALVE FAILS TO OPEN 

R21-UV_-CC-F4A 1.00E-04 CHECK VALVE FAILS TO OPEN 

R21-UV_-CC-F4B 1.00E-04 CHECK VALVE FAILS TO OPEN 

R21-UV_-OC-F3A 7.20E-05 CHECK VALVE FAILS TO REMAIN OPEN 

R21-UV_-OC-F3B 7.20E-05 CHECK VALVE FAILS TO REMAIN OPEN 

R21-UV_-OC-F4A 7.20E-05 CHECK VALVE FAILS TO REMAIN OPEN 

R21-UV_-OC-F4B 7.20E-05 CHECK VALVE FAILS TO REMAIN OPEN 
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AC Electric Power System - Cutsets 

For each system top event, the dominant cutsets are shown below. 

EPDS (R10) System Cutsets 

R10-RATA LOSS OF POWER FROM RESERVE AUX TRANSFORMER A 

Probability % of 
Top Event Probability Description 

1.86E-02 37.9 %T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

1.04E-02 21.2 %T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED 
POWER 

1.E-02 20.4 R10-SYS-TM-
230KV 1.E-02 230 KV SWITCHYARD IN MAINTENANCE 

4.83E-03 9.8 %T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED 
POWER 

3.E-03 6.1 R10-LOSP-
EPRI 3.E-03 CONSEQUENTIAL LOSS OF PREFERRED OFFSITE 

POWER DUE TO A TRANSIENT 

2.07E-03 4.2 %T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

1.E-03 2.0 R10-SYS-FF-
230KV 1.E-03 230 KV SWITCHYARD FAILS DURING OPEATION 

1.E-04 0.2 R10-XFH-TM-
RATA 1.E-04 TRANSFORMER (HIGH VOLTAGE) RAT A IN 

MAINTENANCE 

2.88E-05 0.1 R10-XFH-LP-
RATA 2.88E-05 TRANSFORMER (HIGH VOLTAGE) RAT A FAILS TO 

CONTINUE OPERATING 

1.44E-05 0.0 R10-MCB-CO-
RATA 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER OPENS 

SPURIOUSLY 
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R10-RATB LOSS OF POWER FROM RESERVE AUX TRANSFORMER B 
Probability % of Top Event Probability Description 

1.86E-02 37.9 %T-
LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

1.04E-02 21.2 %T-
LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED 

POWER 

1.E-02 20.4 R10-SYS-
TM-230KV 1.E-02 230 KV SWITCHYARD IN MAINTENANCE 

4.83E-03 9.8 %T-
LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED POWER

3.E-03 6.1 
R10-
LOSP-
EPRI 

3.E-03 CONSEQUENTIAL LOSS OF PREFERRED OFFSITE 
POWER DUE TO A TRANSIENT 

2.07E-03 4.2 %T-
LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED POWER 

1.E-03 2.0 R10-SYS-
FF-230KV 1.E-03 230 KV SWITCHYARD FAILS DURING OPEATION 

1.E-04 0.2 R10-XFH-
TM-RATB 1.E-04 TRANSFORMER (HIGH VOLTAGE) RAT B IN 

MAINTENANCE 

2.88E-05 0.1 R10-XFH-
LP-RATB 2.88E-05 TRANSFORMER (HIGH VOLTAGE) RAT B FAILS TO 

CONTINUE OPERATING 

1.44E-05 0.0 R10-MCB-
CO-RATB 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER OPENS 

SPURIOUSLY 
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R10-UATA LOSS OF POWER FROM UNIT AUX TRANSFORMER A 

Probability % of 
Top Event Probability Description 

1.86E-02 47.1 %T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED 
POWER 

1.04E-02 26.3 %T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF 
PREFERRED POWER 

4.83E-03 12.2 %T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF 
PREFERRED POWER 

3.E-03 7.6 R10-LOSP-EPRI 3.E-03 
CONSEQUENTIAL LOSS OF 
PREFERRED OFFSITE POWER DUE TO 
A TRANSIENT 

2.07E-03 5.2 %T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF 
PREFERRED POWER 

1.E-03 2.5 R10-SYS-FF-500KV 1.E-03 500KV SWITCHYARD FAILS DURING 
OPERATION 

1.E-04 0.3 R10-XFH-TM-UATA 1.E-04 TRANSFORMER (HIGH VOLTAGE) UAT 
A IN MAINTENANCE 

2.88E-05 0.1 R10-XFH-LP-UATA 2.88E-05 TRANSFORMER (HIGH VOLTAGE) UAT 
A FAILS TO CONTINUE OPERATING 

1.44E-05 0.0 R10-MCB-CO-UATA 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER 
ON UAT A OPENS SPURIOUSLY 

6.82E-07 0.0 R10-XFH-LP-
CCF_ALL 6.82E-07 CCF of all components in group 'R10-XFH-

LP-CCF' 
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R10-UATB LOSS OF POWER FROM UNIT AUX TRANSFORMER B 

Probability % of 
Top Event Probability Description 

1.86E-02 47.1 %T-LOPP-GR 1.86E-02 GRID RELATED LOSS OF PREFERRED POWER 

1.04E-02 26.3 %T-LOPP-SC 1.04E-02 SWITCHYARD CENTERED LOSS OF PREFERRED 
POWER 

4.83E-03 12.2 %T-LOPP-WR 4.83E-03 WEATHER RELATED LOSS OF PREFERRED 
POWER 

3.E-03 7.6 R10-LOSP-
EPRI 3.E-03 CONSEQUENTIAL LOSS OF PREFERRED 

OFFSITE POWER DUE TO A TRANSIENT 

2.07E-03 5.2 %T-LOPP-PC 2.07E-03 PLANT CENTERED LOSS OF PREFERRED 
POWER 

1.E-03 2.5 R10-SYS-FF-
500KV 1.E-03 500KV SWITCHYARD FAILS DURING OPERATION 

1.E-04 0.3 R10-XFH-TM-
UATB 1.E-04 TRANSFORMER (HIGH VOLTAGE) UAT B IN 

MAINTENANCE 

2.88E-05 0.1 R10-XFH-LP-
UATB 2.88E-05 TRANSFORMER (HIGH VOLTAGE) UAT B FAILS 

TO CONTINUE OPERATING 

1.44E-05 0.0 R10-MCB-CO-
UATB 1.44E-05 MEDIUM VOLTAGE CIRCUIT BREAKER ON UAT B 

OPENS SPURIOUSLY 

6.82E-07 0.0 R10-XFH-LP-
CCF_ALL 6.82E-07 CCF of all components in group 'R10-XFH-LP-CCF' 
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MVDS (R11) System Cutsets 

For each system top event, the dominant cutsets are shown below. 

R11-0000A1 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000A1 

Probability % of 
Top Event Probability Description 

4.8E-06 23.1 R11-BAC-LP-
000A1 4.8E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A1 FAILS 

DURING OPERATION 

4.8E-06 23.1 R11-BAC-TM-
000A1 4.8E-06 13.8 KV AC UNIT AUX SWGR BUS 0000A1 IN 

MAINTENANCE 

R10-UATA 1.E-03  
4.E-06 19.3 R11-MCB-CC-

A1UATAX 4.E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR 
UAT A X-WINDING FAILS TO OPEN 

R10-UATA 1.E-03  
2.4E-06 11.6 R11-MCB-OO-

A1RATAX 2.4E-03 MEDIUM VOLTAGE CIRCUIT BREAKER FOR 
RAT A X-WINDING FAILS TO CLOSE 

R10-UATA 1.E-03  
1.E-06 4.8 

R10-RATA 1.E-03  

R10-UATA 1.E-03  
1.E-06 4.8 

R16-A3SWGR-ST 1.E-03 LOSS OF 125VDC SWITCHGEAR DC POWER 
CONTROL SUPPLY FROM BUS A3 (Battery Only)

R10-UATA 1.E-03  
8.76E-07 4.2 R11-RE_-FO-

SYNC00A1 8.76E-04 SYNC RELAY FOR 0000A1 FAILS TO OPERATE 

R10-UATA 1.E-03  
8.76E-07 4.2 R11-RE_-FO-

UV00A1 8.76E-04 0000A1 UV RELAY FAILS TO OPERATE ON UV 
COND 

R10-UATA 1.E-03  
2.E-07 1.0 R11-MCB-CC-

CCFNORM_ALL 2.E-04 CCF of all components in group 'R11-MCB-CC-
CCFNORM' 

R10-UATA 1.E-03  
1.2E-07 0.6 R11-MCB-OO-

CCFALT_ALL 1.2E-04 CCF of all components in group 'R11-MCB-OO-
CCFALT' 
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R11-0000A2 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000A2 

Probability % of 
Top Event Probability Description 

4.8E-06 23.1 R11-BAC-LP-000A2 4.8E-06 
13.8 KV AC UNIT AUX SWGR BUS 
0000A2 FAILS DURING 
OPERATION 

4.8E-06 23.1 R11-BAC-TM-000A2 4.8E-06 13.8 KV AC UNIT AUX SWGR BUS 
0000A2 IN MAINTENANCE 

R10-UATA 1.E-03  

4.E-06 19.3 R11-MCB-CC-A2UATAX 

 
4.E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR UAT A X-
WINDING FAILS TO OPEN 

R10-UATA 1.E-03  

2.4E-06 11.6 
R11-MCB-OO-A2RATAX 2.4E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR RAT A X-
WINDING FAILS TO CLOSE 

R10-UATA 1.E-03  
1.E-06 4.8 

R10-RATA 1.E-03  

R10-UATA 1.E-03  

1.E-06 4.8 
R16-A3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR 
DC POWER CONTROL SUPPLY 
FROM BUS A3 (Battery Only) 

R10-UATA 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-SYNC00A2 8.76E-04 SYNC RELAY FOR 0000A2 FAILS 
TO OPERATE 

R10-UATA 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-UV00A2 8.76E-04 0000A2 UV RELAY FAILS TO 
OPERATE ON UV COND 

R10-UATA 1.E-03  
2.E-07 1.0 R11-MCB-CC-

CCFNORM_ALL 2.E-04 CCF of all components in group 
'R11-MCB-CC-CCFNORM' 

R10-UATA 1.E-03  
1.2E-07 0.6 

R11-MCB-OO-CCFALT_ALL 1.2E-04 CCF of all components in group 
'R11-MCB-OO-CCFALT' 
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R11-0000B1 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000B1 

Probability % of 
Top Event Probability Description 

4.8E-06 23.1 R11-BAC-LP-000B1 4.8E-06 
13.8 KV AC UNIT AUX SWGR 
BUS 0000B1 FAILS DURING 
OPERATION 

4.8E-06 23.1 R11-BAC-TM-000B1 4.8E-06 13.8 KV AC UNIT AUX SWGR 
BUS 0000B1 IN MAINTENANCE 

R10-UATB 1.E-03  

4.E-06 19.3 
R11-MCB-CC-B1UATBX 4.E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR UAT B X-
WINDING FAILS TO OPEN 

R10-UATB 1.E-03  

2.4E-06 11.6 
R11-MCB-OO-B1RATBX 2.4E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR RAT B X-
WINDING FAILS TO CLOSE 

R10-UATB 1.E-03  
1.E-06 4.8 

R10-RATB 1.E-03  

R10-UATB 1.E-03  

1.E-06 4.8 
R16-B3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR 
DC POWER CONTROL SUPPLY 
FROM BUS B3 (Battery Only) 

R10-UATB 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-SYNC00B1 8.76E-04 SYNC RELAY FOR 0000B1 FAILS 
TO OPERATE 

R10-UATB 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-UV00B1 8.76E-04 0000B1 UV RELAY FAILS TO 
OPERATE ON UV COND 

R10-UATB 1.E-03  
2.E-07 1.0 R11-MCB-CC-

CCFNORM_ALL 2.E-04 CCF of all components in group 
'R11-MCB-CC-CCFNORM' 

R10-UATB 1.E-03  
1.2E-07 0.6 

R11-MCB-OO-CCFALT_ALL 1.2E-04 CCF of all components in group 
'R11-MCB-OO-CCFALT' 
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R11-0000B2 LOSS OF 13.8 KV AC FROM POWER GENERATION BUS 0000B2 

Probability % of 
Top Event Probability Description 

4.8E-06 23.1 R11-BAC-LP-000B2 4.8E-06 
13.8 KV AC UNIT AUX SWGR 
BUS 0000B12 FAILS DURING 
OPERATION 

4.8E-06 23.1 R11-BAC-TM-000B2 4.8E-06 13.8 KV AC UNIT AUX SWGR 
BUS 0000B2 IN MAINTENANCE 

R10-UATB 1.E-03  

4.E-06 19.3 
R11-MCB-CC-B2UATBX 4.E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR UAT B X-
WINDING FAILS TO OPEN 

R10-UATB 1.E-03  

2.4E-06 11.6 
R11-MCB-OO-B2RATBX 2.4E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR RAT B X-
WINDING FAILS TO CLOSE 

R10-UATB 1.E-03  
1.E-06 4.8 

R10-RATB 1.E-03  

R10-UATB 1.E-03  

1.E-06 4.8 
R16-B3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR 
DC POWER CONTROL SUPPLY 
FROM BUS B3 (Battery Only) 

R10-UATB 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-SYNC00B2 8.76E-04 SYNC RELAY FOR 0000B2 FAILS 
TO OPERATE 

R10-UATB 1.E-03  
8.76E-07 4.2 

R11-RE_-FO-UV00B2 8.76E-04 0000B2 UV RELAY FAILS TO 
OPERATE ON UV COND 

R10-UATB 1.E-03  
2.E-07 1.0 

R11-MCB-CC-
CCFNORM_ALL 2.E-04 CCF of all components in group 

'R11-MCB-CC-CCFNORM' 

R10-UATB 1.E-03  
1.2E-07 0.6 

R11-MCB-OO-CCFALT_ALL 1.2E-04 CCF of all components in group 
'R11-MCB-OO-CCFALT' 
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R11-1000A3 LOSS OF 6.9 KV AC FROM PIP-A LOADS BUS 1000A3 

Probability % of 
Top Event Probability Description 

4.8E-06 27.9 R11-BAC-LP-100A3 4.8E-06 
6.9 KV AC PIP-A LOADS BUS 
1000A3 FAILS DURING 
OPERATION 

4.8E-06 27.9 R11-BAC-TM-100A3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 
1000A3 IN MAINTENANCE 

R10-UATA 1.E-03  

4.E-06 23.3 
R11-MCB-CC-A3UATAY 4.E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR UAT A Y-
WINDING FAILS TO OPEN 

R10-UATA 1.E-03  

1.E-06 5.8 
R16-A3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR 
DC POWER CONTROL SUPPLY 
FROM BUS A3 (Battery Only) 

R10-UATA 1.E-03  
8.76E-07 5.1 

R11-RE_-FO-SYNC00A3 8.76E-04 SYNC RELAY FOR 1000A3 FAILS 
TO OPERATE 

R10-UATA 1.E-03  
8.76E-07 5.1 

R11-RE_-FO-UV00A3 8.76E-04 1000A3 UV RELAY FAILS TO 
OPERATE ON UV COND 

R10-UATA 1.E-03  
2.E-07 1.2 

R11-MCB-CC-
CCFNORM_ALL 2.E-04 CCF of all components in group 

'R11-MCB-CC-CCFNORM' 

R10-UATA 1.E-03  
1.2E-07 0.7 

R11-MCB-OO-CCFALT_ALL 1.2E-04 CCF of all components in group 
'R11-MCB-OO-CCFALT' 

R10-UATA 1.E-03  
4.38E-08 0.3 

R11-RE_-FO-CCFSYNC_ALL 4.38E-05 CCF of all components in group 
'R11-RE_-FO-CCFSYNC' 

R10-UATA 1.E-03  
4.38E-08 0.3 

R11-RE_-FO-CCFUV_ALL 4.38E-05 CCF of all components in group 
'R11-RE_-FO-CCFUV' 
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R11-1000B3 LOSS OF 6.9 KV AC FROM PIP-B LOADS BUS 1000B3 

Probability % of 
Top Event Probability Description 

4.8E-06 27.9 R11-BAC-LP-100B3 4.8E-06 
6.9 KV AC PIP-A LOADS BUS 
1000B3 FAILS DURING 
OPERATION 

4.8E-06 27.9 R11-BAC-TM-100B3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 
1000B3 IN MAINTENANCE 

R10-UATB 1.E-03  

4.E-06 23.3 
R11-MCB-CC-B3UATBY 4.E-03 

MEDIUM VOLTAGE CIRCUIT 
BREAKER FOR UAT B Y-
WINDING FAILS TO OPEN 

R10-UATB 1.E-03  

1.E-06 5.8 
R16-B3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR 
DC POWER CONTROL SUPPLY 
FROM BUS B3 (Battery Only) 

R10-UATB 1.E-03  
8.76E-07 5.1 

R11-RE_-FO-SYNC00B3 8.76E-04 SYNC RELAY FOR 1000B3 FAILS 
TO OPERATE 

R10-UATB 1.E-03  
8.76E-07 5.1 

R11-RE_-FO-UV00B3 8.76E-04 1000B3 UV RELAY FAILS TO 
OPERATE ON UV COND 

R10-UATB 1.E-03  
2.E-07 1.2 

R11-MCB-CC-
CCFNORM_ALL 2.E-04 CCF of all components in group 

'R11-MCB-CC-CCFNORM' 

R10-UATB 1.E-03  
1.2E-07 0.7 

R11-MCB-OO-CCFALT_ALL 1.2E-04 CCF of all components in group 
'R11-MCB-OO-CCFALT' 

R10-UATB 1.E-03  
4.38E-08 0.3 

R11-RE_-FO-CCFSYNC_ALL 4.38E-05 CCF of all components in group 
'R11-RE_-FO-CCFSYNC' 

R10-UATB 1.E-03  
4.38E-08 0.3 

R11-RE_-FO-CCFUV_ALL 4.38E-05 CCF of all components in group 
'R11-RE_-FO-CCFUV' 
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LVDS (R12) System Cutsets 

For each system top event, the dominant cutsets are shown below. 

R12-230SWYD LOSS OF 480 VAC FROM NORMAL ALTERNATE SWYD POWER 
CENTER 

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-X011B 1.92E-05 R12-500SWYD XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI11B 1.44E-05 
R12-500SWYD XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO11B 1.2E-05 
R12-500SWYD XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-500SWYD 
OPEN SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-230SWYD 4.8E-06 
480 VAC NORMAL ALTERNATE SWYD 
POWER CENTER FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-
230SWYD 4.8E-06 480 VAC NORMAL ALTERNATE SWYD 

POWER CENTER IN MAINTENANCE 

 
R12-500SWYD LOSS OF 480 VAC FROM NORMAL PREFERRED SWYD POWER 
CENTER 

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-X011A 1.92E-05 R12-500SWYD XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI11A 1.44E-05 
R12-500SWYD XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO11A 1.2E-05 
R12-500SWYD XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-500SWYD 
OPEN SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-500SWYD 4.8E-06 
480 VAC NORMAL PREFERRED SWYD 
POWER CENTER FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-
500SWYD 4.8E-06 480 VAC NORMAL PREFERRED SWYD 

POWER CENTER IN MAINTENANCE 
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R12-A2-01A LOSS OF 480 VAC FROM BUS A2-01A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA2-01A 1.92E-05 R12-A2-01A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA2-01A 1.44E-05 
R12-A2-01A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA2-
01A 1.2E-05 

R12-A2-01A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A2-01A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A2-01A 4.8E-06 480 VAC BUS A2-01A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A2-01A 4.8E-06 480 VAC BUS A2-01A IN 
MAINTENANCE 

 
R12-A2-01A-LL LOSS OF 480 VAC FROM BUS A2-01A (LL, NO UAT, RAT and DG) 

Probability % of 
Top Event Probability Description 

1.92E-05 29.6 R12-XFL-LP-XA2-01A 1.92E-05 R12-A2-01A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 22.2 R12-MCB-CO-BIA2-01A 1.44E-05 
R12-A2-01A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 18.5 R12-LCB-CO-BOA2-
01A 1.2E-05 

R12-A2-01A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A2-01A OPEN 
SPURIOUSLY 

4.8E-06 7.4 R11-BAC-LP-100A3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 
FAILS DURING OPERATION 

4.8E-06 7.4 R11-BAC-TM-100A3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 1000A3 IN 
MAINTENANCE 

4.8E-06 7.4 R12-BAC-LP-A2-01A 4.8E-06 480 VAC BUS A2-01A FAILS DURING 
OPERATION 

4.8E-06 7.4 R12-BAC-TM-A2-01A 4.8E-06 480 VAC BUS A2-01A IN 
MAINTENANCE 
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R12-A2-02A LOSS OF 480 VAC FROM BUS A2-02A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA2-02A 1.92E-05 R12-A2-02A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA2-02A 1.44E-05 
R12-A2-02A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA2-
02A 1.2E-05 

R12-A2-02A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A2-02A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A2-02A 4.8E-06 480 VAC BUS A2-02A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A2-02A 4.8E-06 480 VAC BUS A2-02A IN 
MAINTENANCE 

 
R12-A2-03A LOSS OF 480 VAC FROM BUS A2-03A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA2-03A 1.92E-05 R12-A2-03A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA2-
03A 1.44E-05 

R12-A2-03A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA2-
03A 1.2E-05 

R12-A2-03A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A2-03A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A2-03A 4.8E-06 480 VAC BUS A2-03A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A2-03A 4.8E-06 480 VAC BUS A2-03A IN 
MAINTENANCE 
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R12-A3-01A LOSS OF 480 VAC FROM BUS A3-01A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA3-01A 1.92E-05 R12-A3-01A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA3-01A 1.44E-05 
R12-A3-01A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA3-
01A 1.2E-05 

R12-A3-01A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A3-01A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A3-01A 4.8E-06 480 VAC BUS A3-01A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A3-01A 4.8E-06 480 VAC BUS A3-01A IN 
MAINTENANCE 

 
R12-A3-02A LOSS OF 480 VAC FROM BUS A3-02A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA3-02A 1.92E-05 R12-A3-02A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA3-02A 1.44E-05 
R12-A3-02A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA3-
02A 1.2E-05 

R12-A3-02A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A3-02A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A3-02A 4.8E-06 480 VAC BUS A3-02A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A3-02A 4.8E-06 480 VAC BUS A3-02A IN 
MAINTENANCE 
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4.14-81 

R12-A3-03A LOSS OF 480 VAC FROM BUS A3-03A  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA3-03A 1.92E-05 R12-A3-03A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA3-03A 1.44E-05 
R12-A3-03A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA3-
03A 1.2E-05 

R12-A3-03A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A3-03A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A3-03A 4.8E-06 480 VAC BUS A3-03A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A3-03A 4.8E-06 480 VAC BUS A3-03A IN 
MAINTENANCE 

 
R12-A3-04A LOSS OF 480 VAC FROM BUS A3-04A  
Probability % of Top Event ProbabilityDescription 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-XA3-04A 1.92E-05 R12-A3-04A XMFR FROM PIP BUS 
1000A3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIA3-04A 1.44E-05 
R12-A3-04A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOA3-04A 1.2E-05 
R12-A3-04A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-A3-04A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-A3-04A 4.8E-06 480 VAC BUS A3-04A FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-A3-04A 4.8E-06 480 VAC BUS A3-04A IN MAINTENANCE
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4.14-82 

R12-A31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-A31 
Probability % of Top Event Probability Description 

4.8E-06 36.2 R12-BAC-LP-R12A31 4.8E-06 
480 VAC ISOLATION POWER 
CENTER R12-A31 FAILS DURING 
OPERATION 

4.8E-06 36.2 R12-BAC-TM-R12A31 4.8E-06 480 VAC ISOLATION POWER 
CENTER R12-A31 IN MAINTENANCE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 1.E-06 7.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.5 
R12-LCB-CC-BO01A 1.E-03 

R12-A31 XMFR-A OUTPUT CIRCUIT 
BREAKER TO BUS R12-A31 FAILS TO 
OPEN 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.5 
R12-LCB-OO-BO01B 1.E-03 

R12-A31 XMFR-B OUTPUT CIRCUIT 
BREAKER TO BUS R12-A31 FAILS TO 
CLOSE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-SYNCA31 1.08E-04 

R12-A31 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-UVA31 1.08E-04 

R12-A31 UV RELAY (SOLID STATE) 
FAILS TO OPERATE ON DEMAND 
(STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.4 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.4 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 1.92E-08 0.1 

R12-XFL-LP-X001B 1.92E-05 R12-A31 XMFR-B FROM PIP BUS 
1000B3 FAILS TO OPERATE 
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4.14-83 

R12-B2-01B LOSS OF 480 VAC FROM BUS B2-01B  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB2-01B 1.92E-05 R12-B2-01B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB2-01B 1.44E-05 
R12-B2-01B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB2-
01B 1.2E-05 

R12-B2-01B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B2-01B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B2-01B 4.8E-06 480 VAC BUS B2-01B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B2-01B 4.8E-06 480 VAC BUS B2-01B IN MAINTENANCE
 
R12-B2-01B-LL LOSS OF 480 VAC FROM BUS B2-01B (LL, NO UAT, RAT and DG) 
Probability % of Top Event Probability Description 

1.92E-05 29.6 R12-XFL-LP-XB2-01B 1.92E-05 R12-B2-01B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 22.2 R12-MCB-CO-BIB2-01B 1.44E-05 
R12-B2-01B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 18.5 R12-LCB-CO-BOB2-
01B 1.2E-05 

R12-B2-01B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B2-01B OPEN 
SPURIOUSLY 

4.8E-06 7.4 R11-BAC-LP-100B3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 
FAILS DURING OPERATION 

4.8E-06 7.4 R11-BAC-TM-100B3 4.8E-06 6.9 KV AC PIP-A LOADS BUS 1000B3 IN 
MAINTENANCE 

4.8E-06 7.4 R12-BAC-LP-B2-01B 4.8E-06 480 VAC BUS B2-01B FAILS DURING 
OPERATION 

4.8E-06 7.4 R12-BAC-TM-B2-01B 4.8E-06 480 VAC BUS B2-01B IN MAINTENANCE
 
R12-B2-02B LOSS OF 480 VAC FROM BUS B2-02B  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB2-02B 1.92E-05 R12-B2-02B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB2-02B 1.44E-05 
R12-B2-02B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB2-02B 1.2E-05 
R12-B2-02B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B2-02B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B2-02B 4.8E-06 480 VAC BUS B2-02B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B2-02B 4.8E-06 480 VAC BUS B2-02B IN MAINTENANCE
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4.14-84 

 
R12-B2-03B LOSS OF 480 VAC FROM BUS B2-03B  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB2-
03B 1.92E-05 R12-B2-03B XMFR FROM PIP BUS 

1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB2-
03B 1.44E-05 

R12-B2-03B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB2-
03B 1.2E-05 

R12-B2-03B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B2-03B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B2-03B 4.8E-06 480 VAC BUS B2-03B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B2-03B 4.8E-06 480 VAC BUS B2-03B IN 
MAINTENANCE 

 
R12-B3-01B LOSS OF 480 VAC FROM BUS B3-01B  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB3-01B 1.92E-05 R12-B3-01B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB3-01B 1.44E-05 
R12-B3-01B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB3-01B 1.2E-05 
R12-B3-01B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B3-01B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B3-01B 4.8E-06 480 VAC BUS B3-01B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B3-01B 4.8E-06 480 VAC BUS B3-01B IN MAINTENANCE 
 
R12-B3-02B LOSS OF 480 VAC FROM BUS B3-02B  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB3-02B 1.92E-05 R12-B3-02B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB3-02B 1.44E-05 
R12-B3-02B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB3-02B 1.2E-05 
R12-B3-02B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B3-02B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B3-02B 4.8E-06 480 VAC BUS B3-02B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B3-02B 4.8E-06 480 VAC BUS B3-02B IN MAINTENANCE 
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4.14-85 

 
R12-B3-03B LOSS OF 480 VAC FROM BUS B3-03B  

Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB3-03B 1.92E-05 R12-B3-03B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB3-03B 1.44E-05 
R12-B3-03B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB3-03B 1.2E-05 
R12-B3-03B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B3-03B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B3-03B 4.8E-06 480 VAC BUS B3-03B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B3-03B 4.8E-06 480 VAC BUS B3-03B IN MAINTENANCE
 
R12-B3-04B LOSS OF 480 VAC FROM BUS B3-04B  

Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-XB3-04B 1.92E-05 R12-B3-04B XMFR FROM PIP BUS 
1000B3 FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BIB3-04B 1.44E-05 
R12-B3-04B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 
OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BOB3-04B 1.2E-05 
R12-B3-04B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-B3-04B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-B3-04B 4.8E-06 480 VAC BUS B3-04B FAILS DURING 
OPERATION 

4.8E-06 0.5 R12-BAC-TM-B3-04B 4.8E-06 480 VAC BUS B3-04B IN MAINTENANCE
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4.14-86 

R12-B31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-B31 
Probability % of Top Event ProbabilityDescription 

4.8E-06 36.2 R12-BAC-LP-R12B31 4.8E-06 
480 VAC ISOLATION POWER 
CENTER R12-B31 FAILS DURING 
OPERATION 

4.8E-06 36.2 R12-BAC-TM-R12B31 4.8E-06 480 VAC ISOLATION POWER 
CENTER R12-B31 IN MAINTENANCE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 1.E-06 7.5 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.E-06 7.5 
R12-LCB-CC-BO02B 1.E-03 

R12-B31 XMFR-B OUTPUT CIRCUIT 
BREAKER TO BUS R12-B31 FAILS TO 
OPEN 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.E-06 7.5 
R12-LCB-OO-BO02A 1.E-03 

R12-B31 XMFR-A OUTPUT CIRCUIT 
BREAKER TO BUS R12-B31 FAILS TO 
CLOSE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.08E-07 0.8 
R12-RE_-FO-SYNCB31 1.08E-04 

R12-B31 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.08E-07 0.8 
R12-RE_-FO-UVB31 1.08E-04 

R12-B31 UV RELAY (SOLID STATE) 
FAILS TO OPERATE ON DEMAND 
(STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 5.E-08 0.4 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-
B BUS 1000B3 5.E-08 0.4 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 1.92E-08 0.1 

R12-XFL-LP-X002A 1.92E-05 R12-B31 XMFR-A FROM PIP BUS 
1000A3 FAILS TO OPERATE 
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4.14-87 

R12-C23 LOSS OF 480 VAC FROM DCIS SWING BUS R12-C23 
Probability % of Top Event ProbabilityDescription 

4.8E-06 33.6 R12-BAC-LP-R12C23 4.8E-06 480 VAC DCIS SWING BUS R12-C23 
FAILS DURING OPERATION 

4.8E-06 33.6 R12-BAC-TM-R12C23 4.8E-06 480 VAC DCIS SWING BUS R12-C23 
IN MAINTENANCE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 1.E-06 7.0 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-
A BUS 1000A3 

1.E-06 7.0 
R12-LCB-CC-BO08A 1.E-03 

R12-C23 XMFR-A OUTPUT CIRCUIT 
BREAKER TO BUS R12-C23 FAILS TO 
OPEN 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.0 
R12-LCB-OO-BO08B 1.E-03 

R12-C23 XMFR-B OUTPUT CIRCUIT 
BREAKER TO BUS R12-C23 FAILS TO 
CLOSE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.0 
R16-A3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR DC 
POWER CONTROL SUPPLY FROM 
BUS A3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-SYNCC23 1.08E-04 

R12-C23 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-UVC23 1.08E-04 

R12-C23 UV RELAY (SOLID STATE) 
FAILS TO OPERATE ON DEMAND 
(STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.3 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.3 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 
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4.14-88 

R12-C31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-C31 
Probability % of Top Event ProbabilityDescription 

4.8E-06 36.2 R12-BAC-LP-R12C31 4.8E-06 
480 VAC ISOLATION POWER 
CENTER R12-C31 FAILS DURING 
OPERATION 

4.8E-06 36.2 R12-BAC-TM-R12C31 4.8E-06 480 VAC ISOLATION POWER 
CENTER R12-C31 IN MAINTENANCE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 1.E-06 7.5 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.5 
R12-LCB-CC-BO03A 1.E-03 

R12-C31 XMFR-A OUTPUT CIRCUIT 
BREAKER TO BUS R12-C31 FAILS TO 
OPEN 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.E-06 7.5 
R12-LCB-OO-BO03B 1.E-03 

R12-C31 XMFR-B OUTPUT CIRCUIT 
BREAKER TO BUS R12-C31 FAILS TO 
CLOSE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-SYNCC31 1.08E-04 

R12-C31 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.08E-07 0.8 
R12-RE_-FO-UVC31 1.08E-04 

R12-C31 UV RELAY (SOLID STATE) 
FAILS TO OPERATE ON DEMAND 
(STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.4 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 5.E-08 0.4 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 1.92E-08 0.1 

R12-XFL-LP-X003B 1.92E-05 R12-C31 XMFR-B FROM PIP BUS 
1000B3 FAILS TO OPERATE 
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4.14-89 

R12-D31 LOSS OF 480 VAC FROM ISOLATION POWER CENTER R12-D31 
Probability % of Top Event ProbabilityDescription 

4.8E-06 36.2 R12-BAC-LP-R12D31 4.8E-06 
480 VAC ISOLATION POWER 
CENTER R12-D31 FAILS DURING 
OPERATION 

4.8E-06 36.2 R12-BAC-TM-R12D31 4.8E-06 480 VAC ISOLATION POWER 
CENTER R12-D31 IN MAINTENANCE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 1.E-06 7.5 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.E-06 7.5 
R12-LCB-CC-BO04B 1.E-03 

R12-D31 XMFR-B OUTPUT CIRCUIT 
BREAKER TO BUS R12-D31 FAILS TO 
OPEN 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.E-06 7.5 
R12-LCB-OO-BO04A 1.E-03 

R12-D31 XMFR-A OUTPUT CIRCUIT 
BREAKER TO BUS R12-D31 FAILS TO 
CLOSE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.08E-07 0.8 
R12-RE_-FO-SYNCD31 1.08E-04 

R12-D31 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.08E-07 0.8 
R12-RE_-FO-UVD31 1.08E-04 

R12-D31 UV RELAY (SOLID STATE) 
FAILS TO OPERATE ON DEMAND 
(STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 5.E-08 0.4 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 5.E-08 0.4 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 1.92E-08 0.1 

R12-XFL-LP-X004A 1.92E-05 R12-D31 XMFR-A FROM PIP BUS 
1000A3 FAILS TO OPERATE 
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R12-FB-A LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER A  
Probability % of Top Event ProbabilityDescription 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-X012A 1.92E-05 R12-FB-A XMFR FROM PIP BUS 1000A3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI12A 1.44E-05 
R12-FB-A XMFR INPUT CIRCUIT BREAKER 
FROM PIP BUS 1000A3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO12A 1.2E-05 
R12-FB-A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-FB-A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-FB-A 4.8E-06 480 VAC FUEL BLDG POWER CENTER A 
FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-FB-A 4.8E-06 480 VAC FUEL BLDG POWER CENTER A IN 
MAINTENANCE 

 
R12-FB-B LOSS OF 480 VAC FROM FUEL BLDG POWER CENTER B  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-X012B 1.92E-05 R12-FB-B XMFR FROM PIP BUS 1000B3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI12B 1.44E-05 
R12-FB-B XMFR INPUT CIRCUIT BREAKER 
FROM PIP BUS 1000B3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-
BO12B 1.2E-05 

R12-FB-B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-FB-B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-FB-B 4.8E-06 480 VAC FUEL BLDG POWER CENTER B 
FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-FB-B 4.8E-06 480 VAC FUEL BLDG POWER CENTER B 
IN MAINTENANCE 

` 
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R12-FMCRD1 LOSS OF 480 VAC FROM FMCRD-1 POWER CENTER 
Probability % of Top Event ProbabilityDescription 

4.8E-06 33.6 R12-BAC-LP-R12FMCRD1 4.8E-06 480 VAC FMCRD-1 POWER CENTER 
FAILS DURING OPERATION 

4.8E-06 33.6 R12-BAC-TM-R12FMCRD1 4.8E-06 480 VAC FMCRD-1 POWER CENTER 
R12-D31 IN MAINTENANCE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 1.E-06 7.0 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.E-06 7.0 
R12-LCB-CC-BO05A 1.E-03 

R12-FMCRD1 XMFR-A OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD1 FAILS TO OPEN 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.E-06 7.0 
R12-LCB-OO-BO05B 1.E-03 

R12-FMCRD1 XMFR-B OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD1 FAILS TO CLOSE 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.E-06 7.0 
R16-A3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR DC 
POWER CONTROL SUPPLY FROM 
BUS A3 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.08E-07 0.8 
R12-RE_-FO-
SYNCFMCRD1 1.08E-04 

R12-FMCRD1 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.08E-07 0.8 
R12-RE_-FO-UVFMCRD1 1.08E-04 

R12-FMCRD1 UV RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 5.E-08 0.3 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 5.E-08 0.3 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 
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R12-FMCRD2 LOSS OF 480 VAC FROM FMCRD-2 POWER CENTER 
Probability % of Top Event ProbabilityDescription 

4.8E-06 33.6 R12-BAC-LP-R12FMCRD2 4.8E-06 480 VAC FMCRD-2 POWER CENTER 
FAILS DURING OPERATION 

4.8E-06 33.6 R12-BAC-TM-R12FMCRD2 4.8E-06 
480 VAC FMCRD-2 POWER 
CENTER R12-D31 IN 
MAINTENANCE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 1.E-06 7.0 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R12-LCB-CC-BO06B 1.E-03 

R12-FMCRD2 XMFR-B OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD2 FAILS TO OPEN 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R12-LCB-OO-BO06A 1.E-03 

R12-FMCRD2 XMFR-A OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD2 FAILS TO CLOSE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R16-B3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR DC 
POWER CONTROL SUPPLY FROM 
BUS B3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.08E-07 0.8 
R12-RE_-FO-
SYNCFMCRD2 1.08E-04 

R12-FMCRD2 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.08E-07 0.8 
R12-RE_-FO-UVFMCRD2 1.08E-04 

R12-FMCRD2 UV RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 5.E-08 0.3 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 5.E-08 0.3 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 
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R12-FMCRD3 LOSS OF 480 VAC FROM FMCRD-3 POWER CENTER 
Probability % of Top Event ProbabilityDescription 

4.8E-06 33.6 R12-BAC-LP-R12FMCRD3 4.8E-06 480 VAC FMCRD-3 POWER CENTER 
FAILS DURING OPERATION 

4.8E-06 33.6 R12-BAC-TM-R12FMCRD3 4.8E-06 
480 VAC FMCRD-3 POWER 
CENTER R12-D31 IN 
MAINTENANCE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 1.E-06 7.0 

R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R12-LCB-CC-BO07B 1.E-03 

R12-FMCRD3 XMFR-B OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD3 FAILS TO OPEN 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R12-LCB-OO-BO07A 1.E-03 

R12-FMCRD3 XMFR-A OUTPUT 
CIRCUIT BREAKER TO BUS R12-
FMCRD3 FAILS TO CLOSE 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.E-06 7.0 
R16-B3SWGR-ST 1.E-03 

LOSS OF 125VDC SWITCHGEAR DC 
POWER CONTROL SUPPLY FROM 
BUS B3 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.08E-07 0.8 
R12-RE_-FO-
SYNCFMCRD3 1.08E-04 

R12-FMCRD3 SYNC RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 

1.08E-07 0.8 
R12-RE_-FO-UVFMCRD3 1.08E-04 

R12-FMCRD3 UV RELAY (SOLID 
STATE) FAILS TO OPERATE ON 
DEMAND (STANDBY) 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 5.E-08 0.3 

R12-LCB-CC-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-CC-CCFBO' 

R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B 
BUS 1000B3 5.E-08 0.3 

R12-LCB-OO-CCFBO_ALL 5.E-05 CCF of all components in group 'R12-
LCB-OO-CCFBO' 
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R12-PH LOSS OF 480 VAC FROM THE PUMP HOUSE POWER CENTER 
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-X016A 1.92E-05 R12-PH XMFR FROM PIP BUS 1000A3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI16A 1.44E-05 
R12-PH XMFR INPUT CIRCUIT BREAKER 
FROM PIP BUS 1000A3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO16A 1.2E-05 R12-PH XMFR OUTPUT CIRCUIT BREAKER 
TO BUS R12-PH OPEN SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-PH 4.8E-06 480 VAC PUMP HOUSE POWER CENTER 
FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-PH 4.8E-06 480 VAC PUMP HOUSE POWER CENTER 
IN MAINTENANCE 

 
R12-SW-A LOSS OF 480 VAC FROM SW BLDG POWER CENTER A  

Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-X013A 1.92E-05 R12-SW-A XMFR FROM PIP BUS 1000A3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI13A 1.44E-05 
R12-SW-A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO13A 1.2E-05 
R12-SW-A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-SW-A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-SW-A 4.8E-06 480 VAC SW BLDG POWER CENTER A 
FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-SW-A 4.8E-06 480 VAC SW BLDG POWER CENTER A IN 
MAINTENANCE 

 
R12-SW-B LOSS OF 480 VAC FROM SW BLDG POWER CENTER B  

Probability % of Top Event ProbabilityDescription 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-X013B 1.92E-05 R12-SW-B XMFR FROM PIP BUS 1000B3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI13B 1.44E-05 
R12-SW-B XMFR INPUT CIRCUIT BREAKER 
FROM PIP BUS 1000B3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO13B 1.2E-05 
R12-SW-B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-SW-B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-SW-B 4.8E-06 480 VAC SW BLDG POWER CENTER B 
FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-SW-B 4.8E-06 480 VAC SW BLDG POWER CENTER B IN 
MAINTENANCE 
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R12-TB1-A LOSS OF 480 VAC FROM TURBINE BLDG POWER CENTER 1-A  
Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A BUS 
1000A3 

1.92E-05 1.8 R12-XFL-LP-X014A 1.92E-05 R12-TB1-A XMFR FROM PIP BUS 1000A3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI14A 1.44E-05 
R12-TB1-A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO14A 1.2E-05 
R12-TB1-A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-TB1-A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-TB1-A 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
1-A FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-TB1-A 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
1-A IN MAINTENANCE 

 
R12-TB1-B LOSS OF 480 VAC FROM TURBINE BLDG POWER CENTER 1-B  

Probability % of Top Event ProbabilityDescription 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 
1000B3 

1.92E-05 1.8 R12-XFL-LP-X014B 1.92E-05 R12-TB1-B XMFR FROM PIP BUS 1000B3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI14B 1.44E-05 
R12-TB1-B XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000B3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO14B 1.2E-05 
R12-TB1-B XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-TB1-B OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-TB1-B 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
1-B FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-TB1-B 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
1-B IN MAINTENANCE 

 
R12-TB2-A LOSS OF 480 VAC FROM TURBINE BLDG POWER CENTER 2-A  

Probability % of Top Event Probability Description 

1.E-03 94.8 R11-1000A3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-A 
BUS 1000A3 

1.92E-05 1.8 R12-XFL-LP-X015A 1.92E-05 R12-TB2-A XMFR FROM PIP BUS 1000A3 
FAILS TO OPERATE 

1.44E-05 1.4 R12-MCB-CO-BI15A 1.44E-05 
R12-TB2-A XMFR INPUT CIRCUIT 
BREAKER FROM PIP BUS 1000A3 OPENS 
SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-BO15A 1.2E-05 
R12-TB2-A XMFR OUTPUT CIRCUIT 
BREAKER TO BUS R12-TB2-A OPEN 
SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-TB2-A 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
2-A FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-TB2-A 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 
2-A IN MAINTENANCE 
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R12-TB2-B LOSS OF 480 VAC FROM TURBINE BLDG POWER CENTER 2-B  

Probability % of 
Top Event Probability Description 

1.E-03 94.8 R11-1000B3 1.E-03 LOSS OF 6.9 KV AC FROM PIP-B BUS 1000B3 

1.92E-05 1.8 R12-XFL-LP-
X015B 1.92E-05 R12-TB2-B XMFR FROM PIP BUS 1000B3 FAILS TO 

OPERATE 

1.44E-05 1.4 R12-MCB-
CO-BI15B 1.44E-05 R12-TB2-B XMFR INPUT CIRCUIT BREAKER FROM 

PIP BUS 1000B3 OPENS SPURIOUSLY 

1.2E-05 1.1 R12-LCB-CO-
BO15B 1.2E-05 R12-TB2-B XMFR OUTPUT CIRCUIT BREAKER TO 

BUS R12-TB2-B OPEN SPURIOUSLY 

4.8E-06 0.5 R12-BAC-LP-
TB2-B 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 2-B 

FAILS DURING OPERATION 

4.8E-06 0.5 R12-BAC-TM-
TB2-B 4.8E-06 480 VAC TURBINE BLDG POWER CENTER 2-B IN 

MAINTENANCE 
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Standby On-Site AC Power (R21) System Cutsets 

For each system top event, the dominant cutsets are shown below. 

R21-DGA NO POWER SUPPLY FROM DG-A TO PIP BUS R11-1000A3 

Probability % of 
Top Event Probability Description 

5.76E-02 37.6 R21-DG_-FR-
DGA 5.76E-02 DIESEL GENERATOR "A" FAILS TO RUN 

GIVEN START 

4.6E-02 30.0 R21-DG_-TM-
DGA 4.6E-02 STANDBY DIESEL GENERATOR "A" IN 

MAINTENANCE 

1.4E-02 9.1 R21-DG_-FS-
DGA 1.4E-02 DG-A FAILS TO START AND LOAD 

6.E-03 3.9 R21-AHU-FS-3A 6.E-03 AIR HANDLING UNIT FAILS TO START 

4.54E-03 3.0 R21-DG_-FR-
CCF_1_2 4.54E-03 CCF of two components: R21-DG_-FR-DGA & 

R21-DG_-FR-DGB 

3.6E-03 2.4 R21-FLT-PG-
DGA 3.6E-03 FILTER PLUGGED 

3.E-03 2.0 R21-MOD-CC-1A 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

3.E-03 2.0 R21-MOD-CC-2A 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

3.E-03 2.0 R21-MOD-CC-3A 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

3.E-03 2.0 R21-MOD-CC-4A 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

 

R21-DGB NO POWER SUPLLY FROM DG-B TO PIP BUS R11-1000B3 

Probability % of 
Top Event Probability Description 

5.76E-02 37.6 R21-DG_-FR-
DGB 5.76E-02 DIESEL GENERATOR "B" FAILS TO RUN 

GIVEN START 

4.6E-02 30.0 R21-DG_-TM-
DGB 4.6E-02 STANDBY DIESEL GENERATOR "B" IN 

MAINTENANCE 

1.4E-02 9.1 R21-DG_-FS-
DGB 1.4E-02 DG-B FAILS TO START AND LOAD 

6.E-03 3.9 R21-AHU-FS-3B 6.E-03 AIR HANDLING UNIT FAILS TO START 

4.54E-03 3.0 R21-DG_-FR-
CCF_1_2 4.54E-03 CCF of two components: R21-DG_-FR-DGA & 

R21-DG_-FR-DGB 

3.6E-03 2.4 R21-FLT-PG-
DGB 3.6E-03 FILTER PLUGGED 

3.E-03 2.0 R21-MOD-CC-1B 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 
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Probability % of 
Top Event Probability Description 

3.E-03 2.0 R21-MOD-CC-2B 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

3.E-03 2.0 R21-MOD-CC-3B 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 

3.E-03 2.0 R21-MOD-CC-4B 3.E-03 MOTOR-OPERATED DAMPER FAILS TO 
OPEN 
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Figure 4.14-1. Simplfied Diagram of AC Power System  

(1/3) Note:  Components are modeled as required.
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Figure 4.14-1.  Simplified Diagram of AC Power System  

(2/3) 
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Figure 4.14-1.  Simplified Diagram of AC Power System  

(3/3) 

Note:  Components are modeled as required. 
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Y52-F5A

TYPICAL FOR BOTH DIESEL GENERATOR FUEL OIL TRANSFER SYSTEM

Y52-F1A

Y52-F6A
Y52-F2A

Y52-T1A Y52-T2A Y52-F7A

Y52-F3A

Y52-F4A

 
Figure 4.14-2. Simplified Diagram of Diesel Fuel Oil Transfer System 
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U36-ACD1A

U36-ACD2A

U36-ACD3A

U36-ACD4A U36-ACD5A U36-ACD6A

U36-FAN10A U36-FAN11A U36-FAN12A

TYPICAL FOR BOTH DIESEL GENERATOR ROOM HVAC SYSTEM

 
Figure 4.14-3. Diesel Room Cooling and Ventilation 
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LOSS OF POWER FROM 
RESERVE AUX

TRAMSFORMER A

R10-RATA

RAT A MOTOR OPERATED
DISCONNECT FAILURE

R10-RATAMOD

MEDIUM VOLTAGE
CIRCUIT BREAKER 

OPENS SPURIOUSLY

R10-MCB-CO-RATA
1.44E-05

LOSS OF POWER FROM 
RESERVE AUX

TRAMSFORMER A

R10-RATA1

TRANSFORMER (HIGH
VOLTAGE)  RAT A FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G1

Sheet 2

TRANSFORMER (HIGH
VOLTAGE)  RAT A IN

MAINTENANCE

R10-XFH-TM-RATA
1.00E-04

LOSS OF POWER FROM
EITHER ALTERNAT

PREFERRE OFFSITE
POWER

R10-RATSUPPLY
Sheet 5

LOSS OF ALTERNATE
PREFERRED OFFSITE
POWER (230KV LINES)

R10-LOSS230KV

LOSS OF PREFERRED
OFFSITE POWER

INI-LOPP

Sheet 3

LOSS OF POWER SUPPLY
FROM 230 KV

SWITCHYARD DUE TO
HARDWARE FAILURES

R10-230KVHARD

Sheet 4

 
Figure 4.14-4. Electrical Power Distribution System Fault Tree 
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TRANSFORMER (HIGH
VOLTAGE)  RAT A FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G1
Sheet 1

TRANSFORMER (HIGH
VOLTAGE)  RAT A FAILS

TO CONTINUE OPERATING

R10-XFH-LP-RATA
2.88E-05

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB

R10-XFH-LP-CCF_1_2

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_1_3

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_4

2 2.53E-07

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_1_2_3

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_2_4

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_3_4

3 2.53E-08

CCF of all components
in group

'R10-XFH-LP-CCF'

R10-XFH-LP-CCF_ALL

4 6.82E-07

  
Figure 4.14-4.  Sheet 2  Electrical Power Distribution System 
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4.14-106 

LOSS OF PREFERRED
OFFSITE POWER

INI-LOPP
Sheet 7
Sheet 1

LOSS OF PREFERRED
OFFSITE POWER

INITIATORS

INI-LOPP-T

PLANT CENTERED LOSS
OF PREFERRED POWER

%T-LOPP-PC
2.07E-03

SWITCHYARD CENTERED
LOSS OF PREFERRED

POWER

%T-LOPP-SC
1.04E-02

GRID RELATED LOSS OF
PREFERRED POWER

%T-LOPP-GR
1.86E-02

WEATHER RELATED LOSS
OF PREFERRED POWER

%T-LOPP-WR
4.83E-03

CONSEQUENTIAL LOSS OF
PREFERRED OFFSITE

POWER

INI-LOPP-CONS

CONSEQENTIAL LOSS OF
PREFERRED OFFSITE

POWER DUE TO A
TRANSIENT

R10-LOSP-EPRI
3.00E-03

  
Figure 4.14-4.  Sheet 3  Electrical Power Distribution System 
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4.14-107 

LOSS OF POWER SUPPLY
FROM 230 KV

SWITCHYARD DUE TO
HARDWARE FAILURES

R10-230KVHARD
Sheet 1

230 KV SWITCHYARD
FAILS DURING OPEATION

R10-SYS-FF-230KV
1.00E-03

230 KV SWITCHYARD IN
MAINTENANCE

R10-SYS-TM-230KV
1.00E-02

  
Figure 4.14-4.  Sheet 4  Electrical Power Distribution System 
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4.14-108 

LOSS OF POWER FROM 
RESERVE AUX

TRAMSFORMER B

R10-RATB

RAT B MOTOR OPERATED
DISCONNECT FAILURE

R10-RATBMOD

MEDIUM VOLTAGE
CIRCUIT BREAKER 

OPENS SPURIOUSLY

R10-MCB-CO-RATB
1.44E-05

LOSS OF POWER FROM 
RESERVE AUX

TRAMSFORMER B

R10-RATB1

TRANSFORMER (HIGH
VOLTAGE)  RAT B FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G2

Sheet 6

TRANSFORMER (HIGH
VOLTAGE)  RAT B IN

MAINTENANCE

R10-XFH-TM-RATB
1.00E-04

LOSS OF POWER FROM
EITHER ALTERNAT

PREFERRE OFFSITE
POWER

R10-RATSUPPLY

Sheet 1

  
Figure 4.14-4.  Sheet 5  Electrical Power Distribution System 
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4.14-109 

TRANSFORMER (HIGH
VOLTAGE)  RAT B FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G2
Sheet 5

TRANSFORMER (HIGH
VOLTAGE)  RAT B FAILS

TO CONTINUE OPERATING

R10-XFH-LP-RATB
2.88E-05

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB

R10-XFH-LP-CCF_1_2

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_2_3

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_2_4

2 2.53E-07

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_1_2_3

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_2_4

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_2_3_4

3 2.53E-08

CCF of all components
in group

'R10-XFH-LP-CCF'

R10-XFH-LP-CCF_ALL

4 6.82E-07

  
Figure 4.14-4.  Sheet 6  Electrical Power Distribution System 
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4.14-110 

LOSS OF POWER FROM 
UNIT AUX TRAMSFORMER

B

R10-UATB

UAT B MOTOR OPERATED
DISCONNECT FAILURE

R10-UATBMOD

MEDIUM VOLTAGE
CIRCUIT BREAKER  ON

UAT B OPENS
SPURIOUSLY

R10-MCB-CO-UATB
1.44E-05

LOSS OF POWER FROM 
UNIT AUX TRAMSFORMER

B

R10-UATB1

TRANSFORMER (HIGH
VOLTAGE)  UAT B FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G4

Sheet 8

TRANSFORMER (HIGH
VOLTAGE)  UAT B IN

MAINTENANCE

R10-XFH-TM-UATB
1.00E-04

LOSS OF POWER FROM
EITHER OFFSITE POWER

OR MAIN GENERATOR

R10-UATSUPPLY
Sheet 10

LOSS OF NORMAL
PREFERRED OFFSITE
POWER (500KV LINES)

R10-LOSS500KV

LOSS OF PREFERRED
OFFSITE POWER

INI-LOPP

Sheet 3

LOSS OF POWER DUE TO
500KV SWYD HARDWARE

FAILURES

R10-500KVHARD

Sheet 9

  
Figure 4.14-4.  Sheet 7  Electrical Power Distribution System 
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4.14-111 

TRANSFORMER (HIGH
VOLTAGE)  UAT B FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G4
Sheet 7

TRANSFORMER (HIGH
VOLTAGE)  UAT B FAILS

TO CONTINUE OPERATING

R10-XFH-LP-UATB
2.88E-05

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_4

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_2_4

2 2.53E-07

CCF of two
components:

R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_3_4

2 2.53E-07

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_2_4

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_3_4

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_2_3_4

3 2.53E-08

CCF of all components
in group

'R10-XFH-LP-CCF'

R10-XFH-LP-CCF_ALL

4 6.82E-07

  
Figure 4.14-4.  Sheet 8  Electrical Power Distribution System 
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4.14-112 

LOSS OF POWER DUE TO
500KV SWYD HARDWARE

FAILURES

R10-500KVHARD
Sheet 7

500KV SWITCHYARD
FAILS DURING
OPERATION

R10-SYS-FF-500KV
1.00E-03

  
Figure 4.14-4.  Sheet 9  Electrical Power Distribution System 
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4.14-113 

LOSS OF POWER FROM 
UNIT AUX TRAMSFORMER

A

R10-UATA

UAT A MOTOR OPERATED
DISCONNECT FAILURE

R10-UATAMOD

MEDIUM VOLTAGE
CIRCUIT BREAKER  ON

UAT A OPENS
SPURIOUSLY

R10-MCB-CO-UATA
1.44E-05

LOSS OF POWER FROM 
UNIT AUX TRAMSFORMER

A

R10-UATA1

TRANSFORMER (HIGH
VOLTAGE)  UAT A FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G3

Sheet 11

TRANSFORMER (HIGH
VOLTAGE)  UAT A IN

MAINTENANCE

R10-XFH-TM-UATA
1.00E-04

LOSS OF POWER FROM
EITHER OFFSITE POWER

OR MAIN GENERATOR

R10-UATSUPPLY

Sheet 7

  
Figure 4.14-4.  Sheet 10  Electrical Power Distribution System 
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4.14-114 

TRANSFORMER (HIGH
VOLTAGE)  UAT A FAILS

TO CONTINUE OPERATING
-- including commo

R10-XFH-LP-CCF-G3
Sheet 10

TRANSFORMER (HIGH
VOLTAGE)  UAT A FAILS

TO CONTINUE OPERATING

R10-XFH-LP-UATA
2.88E-05

CCF of two
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_1_3

2 2.53E-07

CCF of two
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_2_3

2 2.53E-07

CCF of two
components:

R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_3_4

2 2.53E-07

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-RATB &
R10-XFH-LP-UATA

R10-XFH-LP-CCF_1_2_3

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATA &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_1_3_4

3 2.53E-08

CCF of three
components:

R10-XFH-LP-RATB &
R10-XFH-LP-UATA &
R10-XFH-LP-UATB

R10-XFH-LP-CCF_2_3_4

3 2.53E-08

CCF of all components
in group

'R10-XFH-LP-CCF'

R10-XFH-LP-CCF_ALL

4 6.82E-07

  
Figure 4.14-4.  Sheet 11  Electrical Power Distribution System 
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4.14-115 

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000B3

R11-1000B3

6.9 KV AC PIP-A LOADS
BUS 1000B3 IN
MAINTENANCE

R11-BAC-TM-100B3
4.80E-06

6.9 KV AC PIP-A LOADS
BUS 1000B3 FAILS

DURING OPERATION

R11-BAC-LP-100B3
4.80E-06

LOSS OF POWER FROM
THE UAT B, RAT B

Y-WINDINGS, AND DG-B

R11-B3-0000

LOSS OF POWER FROM
THE UAT B Y-WINDINGS

R11-B3-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT B Y-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B3UATBY
1.44E-05

R10-UATB

3 1.00E-03

LOSS OF POWER FROM
THE RAT B Y-WINDINGS

R11-B3-0020

Sheet 2

LOSS OF POWER FROM
DG-B

R11-B3-0030

Sheet 14

 
Figure 4.14-5. Medium Voltage Distribution System Fault Tree 
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4.14-116 

LOSS OF POWER FROM
THE RAT B Y-WINDINGS

R11-B3-0020
Sheet 1

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN

R11-B3-UATBYMCB-CC

Sheet 3

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B Y-WINDING FAILS

TO CLOSE

R11-B3-RATBY-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B Y-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G8

Sheet 4

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT B Y-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B3RATBY
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3 (Battery Only)

R16-B3SWGR-ST

4 1.00E-03

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-B3-UVRELAY

Sheet 8

SYNC RELAY FOR 1000B3
FAILS TO OPERATE

R11-B3-SYNCRELAY

Sheet 11

R10-RATB

3 1.00E-03

  
Figure 4.14-5.  Sheet 2  Medium Voltage Distribution System 
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4.14-117 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN

R11-B3-UATBYMCB-CC
Sheet 14
Sheet 2

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G8

Sheet 15

  
Figure 4.14-5.  Sheet 3  Medium Voltage Distribution System 
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4.14-118 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B Y-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G8
Sheet 2

R11-MCB-OO-C_89

Sheet 5

R11-MCB-OO-C_88

Sheet 6

R11-MCB-OO-C_87

Sheet 7

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B Y-WINDING FAILS

TO CLOSE

R11-MCB-OO-B3RATBY
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_1_8

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_2_8

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_3_8

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_4_8

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_5_8

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_6_8

2 1.90E-05

  
Figure 4.14-5.  Sheet 4  Medium Voltage Distribution System 
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4.14-119 

R11-MCB-OO-C_89
Sheet 4

CCF of two
components:

R11-MCB-OO-B3DGA &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_7_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_3_8

3 6.35E-07

  
Figure 4.14-5.  Sheet 5  Medium Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-120 

R11-MCB-OO-C_88
Sheet 4

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_3_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_4_8

3 6.35E-07

  
Figure 4.14-5.  Sheet 6  Medium Voltage Distribution System 
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4.14-121 

R11-MCB-OO-C_87
Sheet 4

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3DGA &
R11-MCB-OO-B3RATB

R11-MCB-OO-CCFALT_3_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_4_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_5_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_6_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 7  Medium Voltage Distribution System 
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4.14-122 

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-B3-UVRELAY
Sheet 2

Sheet 14

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G6

Sheet 9

  
Figure 4.14-5.  Sheet 8  Medium Voltage Distribution System 
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4.14-123 

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G6
Sheet 8

R11-RE_-FO-C_66

Sheet 10

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00B3
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_1_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_2_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_3_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_4_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B2 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_5_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_6

3 4.87E-07

  
Figure 4.14-5.  Sheet 9  Medium Voltage Distribution System 
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4.14-124 

R11-RE_-FO-C_66
Sheet 9

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 10  Medium Voltage Distribution System 
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4.14-125 

SYNC RELAY FOR 1000B3
FAILS TO OPERATE

R11-B3-SYNCRELAY
Sheet 2

Sheet 14

SYNC RELAY FOR 1000B3
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G6

Sheet 12

  
Figure 4.14-5.  Sheet 11  Medium Voltage Distribution System 
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4.14-126 

SYNC RELAY FOR 1000B3
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G6
Sheet 11

R11-RE_-FO-C_72

Sheet 13

SYNC RELAY FOR 1000B3
FAILS TO OPERATE

R11-RE_-FO-SYNC00B3
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_1_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_2_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_3_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_4_6

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B2 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_5_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_6

3 4.87E-07

  
Figure 4.14-5.  Sheet 12  Medium Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-127 

R11-RE_-FO-C_72
Sheet 12

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 13  Medium Voltage Distribution System 
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4.14-128 

LOSS OF POWER FROM
DG-B

R11-B3-0030
Sheet 1

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN

R11-B3-UATBYMCB-CC

Sheet 3

MEDIUM CIRCUIT
BREAKER FOR RAT B
Y-WINDING FAILS TO

OPEN -- including
common cau

R11-MCB-CC-CCFNORM-G7

Sheet 19

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-B FAILS TO CLOSE

R11-B3-DGB-OO

Sheet 23

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

DG-B OPENS SPURIOUSLY

R11-MCB-CO-B3DGB
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3 (Battery Only)

R16-B3SWGR-ST

4 1.00E-03

1000B3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-B3-UVRELAY

Sheet 8

SYNC RELAY FOR 1000B3
FAILS TO OPERATE

R11-B3-SYNCRELAY

Sheet 11

R21-DGB
1.00E-03

  
Figure 4.14-5.  Sheet 14  Medium Voltage Distribution System 
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4.14-129 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G8
Sheet 3

R11-MCB-CC-C_89

Sheet 16

R11-MCB-CC-C_88

Sheet 17

R11-MCB-CC-C_87

Sheet 18

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B Y-WINDING FAILS

TO OPEN

R11-MCB-CC-B3UATBY
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_1_8

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_2_8

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_3_8

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_4_8

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_5_8

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_6_8

2 3.18E-05

  
Figure 4.14-5.  Sheet 15  Medium Voltage Distribution System 
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4.14-130 

R11-MCB-CC-C_89
Sheet 15

CCF of two
components:

R11-MCB-CC-B3RATBY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_7_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_8

3 1.06E-06

  
Figure 4.14-5.  Sheet 16  Medium Voltage Distribution System 
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4.14-131 

R11-MCB-CC-C_88
Sheet 15

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_8

3 1.06E-06

  
Figure 4.14-5.  Sheet 17  Medium Voltage Distribution System 
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4.14-132 

R11-MCB-CC-C_87
Sheet 15

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_6_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 18  Medium Voltage Distribution System 
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4.14-133 

MEDIUM CIRCUIT
BREAKER FOR RAT B
Y-WINDING FAILS TO

OPEN -- including
common cau

R11-MCB-CC-CCFNORM-G7
Sheet 14

R11-MCB-CC-C_86

Sheet 20

R11-MCB-CC-C_85

Sheet 21

R11-MCB-CC-C_84

Sheet 22

MEDIUM CIRCUIT
BREAKER FOR RAT B
Y-WINDING FAILS TO

OPEN

R11-MCB-CC-B3RATBY
5.00E-04

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_1_7

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_2_7

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_3_7

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_4_7

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_5_7

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_6_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 19  Medium Voltage Distribution System 
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4.14-134 

R11-MCB-CC-C_86
Sheet 19

CCF of two
components:

R11-MCB-CC-B3RATBY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_7_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_7

3 1.06E-06

  
Figure 4.14-5.  Sheet 20  Medium Voltage Distribution System 
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4.14-135 

R11-MCB-CC-C_85
Sheet 19

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_7

3 1.06E-06

  
Figure 4.14-5.  Sheet 21  Medium Voltage Distribution System 
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4.14-136 

R11-MCB-CC-C_84
Sheet 19

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_7_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_6_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 22  Medium Voltage Distribution System 
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4.14-137 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-B FAILS TO CLOSE

R11-B3-DGB-OO
Sheet 14

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-B FAILS TO CLOSE

-- including common
caus

R11-MCB-OO-CCFALT-G7

Sheet 24

  
Figure 4.14-5.  Sheet 23  Medium Voltage Distribution System 
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4.14-138 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-B FAILS TO CLOSE

-- including common
caus

R11-MCB-OO-CCFALT-G7
Sheet 23

R11-MCB-OO-C_86

Sheet 25

R11-MCB-OO-C_85

Sheet 26

R11-MCB-OO-C_84

Sheet 27

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-B FAILS TO CLOSE

R11-MCB-OO-B3DGA
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_1_7

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_2_7

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_3_7

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_4_7

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_5_7

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_6_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 24  Medium Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-139 

R11-MCB-OO-C_86
Sheet 24

CCF of two
components:

R11-MCB-OO-B3DGA &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_7_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_1_3_7

3 6.35E-07

  
Figure 4.14-5.  Sheet 25  Medium Voltage Distribution System 
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4.14-140 

R11-MCB-OO-C_85
Sheet 24

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_2_3_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_4_7

3 6.35E-07

  
Figure 4.14-5.  Sheet 26  Medium Voltage Distribution System 
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4.14-141 

R11-MCB-OO-C_84
Sheet 24

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3DGA &
R11-MCB-OO-B3RATB

R11-MCB-OO-CCFALT_3_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_4_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_5_7_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_6_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 27  Medium Voltage Distribution System 
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4.14-142 

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3

R11-1000A3

6.9 KV AC PIP-A LOADS
BUS 1000A3 IN
MAINTENANCE

R11-BAC-TM-100A3
4.80E-06

6.9 KV AC PIP-A LOADS
BUS 1000A3 FAILS

DURING OPERATION

R11-BAC-LP-100A3
4.80E-06

LOSS OF POWER FROM
THE UAT A, RAT A

Y-WINDINGS, AND DG-A

R11-A3-0000

LOSS OF POWER FROM
THE UAT A Y-WINDINGS

R11-A3-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT A Y-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A3UATAY
1.44E-05

R10-UATA

3 1.00E-03

LOSS OF POWER FROM
THE RAT A Y-WINDINGS

R11-A3-0020

Sheet 29

LOSS OF POWER FROM
DG-A

R11-A3-0030

Sheet 37

  
Figure 4.14-5.  Sheet 28  Medium Voltage Distribution System 
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4.14-143 

LOSS OF POWER FROM
THE RAT A Y-WINDINGS

R11-A3-0020
Sheet 28

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN

R11-A3-UATAY-CC

Sheet 30

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A Y-WINDING FAILS

TO CLOSE

R11-A3-RATAY-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A Y-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G4

Sheet 31

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT A Y-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A3RATAY
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3 (Battery Only)

R16-A3SWGR-ST

4 1.00E-03

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-A3-UVRELAY

Sheet 35

SYNC RELAY FOR 1000A3
FAILS TO OPERATE

R11-A3-SYNCRELAY

Sheet 36

R10-RATA

3 1.00E-03

  
Figure 4.14-5.  Sheet 29  Medium Voltage Distribution System 
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4.14-144 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN

R11-A3-UATAY-CC
Sheet 37
Sheet 29

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G4

Sheet 38

  
Figure 4.14-5.  Sheet 30  Medium Voltage Distribution System 
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4.14-145 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A Y-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G4
Sheet 29

R11-MCB-OO-C_77

Sheet 32

R11-MCB-OO-C_76

Sheet 33

R11-MCB-OO-C_75

Sheet 34

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A Y-WINDING FAILS

TO CLOSE

R11-MCB-OO-A3RATAY
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_1_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_2_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_3_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_4_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_4_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_4_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 31  Medium Voltage Distribution System 
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R11-MCB-OO-C_77
Sheet 31

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_4_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_4

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_1_3_4

3 6.35E-07

  
Figure 4.14-5.  Sheet 32  Medium Voltage Distribution System 
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R11-MCB-OO-C_76
Sheet 31

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_4_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_2_3_4

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_2_4_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_3_4_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 33  Medium Voltage Distribution System 
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4.14-148 

R11-MCB-OO-C_75
Sheet 31

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_4_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_4_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 34  Medium Voltage Distribution System 
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4.14-149 

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-A3-UVRELAY
Sheet 37
Sheet 29

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G3

Sheet 51

  
Figure 4.14-5.  Sheet 35  Medium Voltage Distribution System 
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SYNC RELAY FOR 1000A3
FAILS TO OPERATE

R11-A3-SYNCRELAY
Sheet 37
Sheet 29

SYNC RELAY FOR 1000A3
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G3

Sheet 53

  
Figure 4.14-5.  Sheet 36  Medium Voltage Distribution System 
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LOSS OF POWER FROM
DG-A

R11-A3-0030
Sheet 28

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN

R11-A3-UATAY-CC

Sheet 30

MEDIUM CIRCUIT
BREAKER FOR RAT A
Y-WINDING FAILS TO

OPEN -- including
common cau

R11-MCB-CC-CCFNORM-G3

Sheet 42

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-A FAILS TO CLOSE

R11-A3-DGA-OO

Sheet 46

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

DG-A OPENS SPURIOUSLY

R11-MCB-CO-A3DGA
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3 (Battery Only)

R16-A3SWGR-ST

4 1.00E-03

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-A3-UVRELAY

Sheet 35

SYNC RELAY FOR 1000A3
FAILS TO OPERATE

R11-A3-SYNCRELAY

Sheet 36

R21-DGA
1.00E-03

  
Figure 4.14-5.  Sheet 37  Medium Voltage Distribution System 
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4.14-152 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G4
Sheet 30

R11-MCB-CC-C_77

Sheet 39

R11-MCB-CC-C_76

Sheet 40

R11-MCB-CC-C_75

Sheet 41

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A Y-WINDING FAILS

TO OPEN

R11-MCB-CC-A3UATAY
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_1_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_2_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_3_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_4_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_4_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_4_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 38  Medium Voltage Distribution System 
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R11-MCB-CC-C_77
Sheet 38

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_4_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_4

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_3_4

3 1.06E-06

  
Figure 4.14-5.  Sheet 39  Medium Voltage Distribution System 
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R11-MCB-CC-C_76
Sheet 38

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_4_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_2_3_4

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_4_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_3_4_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 40  Medium Voltage Distribution System 
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4.14-155 

R11-MCB-CC-C_75
Sheet 38

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_4_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 41  Medium Voltage Distribution System 
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4.14-156 

MEDIUM CIRCUIT
BREAKER FOR RAT A
Y-WINDING FAILS TO

OPEN -- including
common cau

R11-MCB-CC-CCFNORM-G3
Sheet 37

R11-MCB-CC-C_74

Sheet 43

R11-MCB-CC-C_73

Sheet 44

R11-MCB-CC-C_72

Sheet 45

MEDIUM CIRCUIT
BREAKER FOR RAT A
Y-WINDING FAILS TO

OPEN

R11-MCB-CC-A3RATAY
5.00E-04

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY

R11-MCB-CC-CCFNORM_1_3

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY

R11-MCB-CC-CCFNORM_2_3

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_3_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_3_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_3_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_3_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 42  Medium Voltage Distribution System 
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4.14-157 

R11-MCB-CC-C_74
Sheet 42

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_3_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_3

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_3_4

3 1.06E-06

  
Figure 4.14-5.  Sheet 43  Medium Voltage Distribution System 
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4.14-158 

R11-MCB-CC-C_73
Sheet 42

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_3_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_3_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_2_3_4

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_3_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_3_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_3_4_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 44  Medium Voltage Distribution System 
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4.14-159 

R11-MCB-CC-C_72
Sheet 42

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 45  Medium Voltage Distribution System 
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4.14-160 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-A FAILS TO CLOSE

R11-A3-DGA-OO
Sheet 37

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-A FAILS TO CLOSE

-- including common
caus

R11-MCB-OO-CCFALT-G3

Sheet 47

  
Figure 4.14-5.  Sheet 46  Medium Voltage Distribution System 
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4.14-161 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-A FAILS TO CLOSE

-- including common
caus

R11-MCB-OO-CCFALT-G3
Sheet 46

R11-MCB-OO-C_74

Sheet 48

R11-MCB-OO-C_73

Sheet 49

R11-MCB-OO-C_72

Sheet 50

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
DG-A FAILS TO CLOSE

R11-MCB-OO-A3DGA
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA

R11-MCB-OO-CCFALT_1_3

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA

R11-MCB-OO-CCFALT_2_3

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_3_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_3_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_3_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_3_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 47  Medium Voltage Distribution System 
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4.14-162 

R11-MCB-OO-C_74
Sheet 47

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_3_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_3

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_1_3_4

3 6.35E-07

  
Figure 4.14-5.  Sheet 48  Medium Voltage Distribution System 
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4.14-163 

R11-MCB-OO-C_73
Sheet 47

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_1_3_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_1_3_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_1_3_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_3_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_2_3_4

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_2_3_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_2_3_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_2_3_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_3_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_3_4_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 49  Medium Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-164 

R11-MCB-OO-C_72
Sheet 47

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B3DGA &
R11-MCB-OO-B3RATB

R11-MCB-OO-CCFALT_3_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 50  Medium Voltage Distribution System 
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4.14-165 

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G3
Sheet 35

R11-RE_-FO-C_69

Sheet 52

1000A3 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00A3
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3

R11-RE_-FO-CCFUV_1_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3

R11-RE_-FO-CCFUV_2_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_3_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_3_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_3_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 51  Medium Voltage Distribution System 
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4.14-166 

R11-RE_-FO-C_69
Sheet 51

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 52  Medium Voltage Distribution System 
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4.14-167 

SYNC RELAY FOR 1000A3
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G3
Sheet 36

R11-RE_-FO-C_76

Sheet 54

SYNC RELAY FOR 1000A3
FAILS TO OPERATE

R11-RE_-FO-SYNC00A3
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3

R11-RE_-FO-CCFSYNC_1_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3

R11-RE_-FO-CCFSYNC_2_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_3_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_3_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_3_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 53  Medium Voltage Distribution System 
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R11-RE_-FO-C_76
Sheet 53

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 54  Medium Voltage Distribution System 
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LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000B2

R11-0000B2

13.8 KV AC UNIT AUX
SWGR BUS 0000B2 IN

MAINTENANCE

R11-BAC-TM-000B2
4.80E-06

13.8 KV AC UNIT AUX
SWGR BUS 0000B12

FAILS DURING
OPERATION

R11-BAC-LP-000B2
4.80E-06

LOSS OF POWER FROM
BOTH THE UAT B AND

RAT B X-WINDINGS

R11-B2-0000

LOSS OF POWER FROM
THE UAT B X-WINDINGS

R11-B2-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT B X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B2UATBX
1.44E-05

R10-UATB

3 1.00E-03

LOSS OF POWER FROM
THE RAT B X-WINDINGS

R11-B2-0020

Sheet 56

  
Figure 4.14-5.  Sheet 55  Medium Voltage Distribution System 
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LOSS OF POWER FROM
THE RAT B X-WINDINGS

R11-B2-0020
Sheet 55

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN

R11-B2-UATBX-CC

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G6

Sheet 57

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE

R11-B2-RATBX-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G6

Sheet 61

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT B X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B2RATBX
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3 (Battery Only)

R16-B3SWGR-ST

4 1.00E-03

0000B2 UV RELAY FAILS
TO OPERATE ON UV COND

R11-B2-UVRELAY

0000B2 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G5

Sheet 65

SYNC RELAY FOR 0000B2
FAILS TO OPERATE

R11-B2-SYNCRELAY

Sheet 67

R10-RATB

3 1.00E-03

  
Figure 4.14-5.  Sheet 56  Medium Voltage Distribution System 
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MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G6
Sheet 56

R11-MCB-CC-C_83

Sheet 58

R11-MCB-CC-C_82

Sheet 59

R11-MCB-CC-C_81

Sheet 60

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN

R11-MCB-CC-B2UATBX
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_1_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_2_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_3_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_4_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_5_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_6_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 57  Medium Voltage Distribution System 
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R11-MCB-CC-C_83
Sheet 57

CCF of two
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_6_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_2_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_3_6

3 1.06E-06

  
Figure 4.14-5.  Sheet 58  Medium Voltage Distribution System 
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R11-MCB-CC-C_82
Sheet 57

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_3_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_4_6

3 1.06E-06

  
Figure 4.14-5.  Sheet 59  Medium Voltage Distribution System 
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R11-MCB-CC-C_81
Sheet 57

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_4_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B2UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_6_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 60  Medium Voltage Distribution System 
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MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G6
Sheet 56

R11-MCB-OO-C_83

Sheet 62

R11-MCB-OO-C_82

Sheet 63

R11-MCB-OO-C_81

Sheet 64

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE

R11-MCB-OO-B2RATBX
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_1_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_2_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_3_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_4_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_5_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_6_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 61  Medium Voltage Distribution System 
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R11-MCB-OO-C_83
Sheet 61

CCF of two
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_6_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_2_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_1_3_6

3 6.35E-07

  
Figure 4.14-5.  Sheet 62  Medium Voltage Distribution System 
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R11-MCB-OO-C_82
Sheet 61

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_2_3_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_4_6

3 6.35E-07

  
Figure 4.14-5.  Sheet 63  Medium Voltage Distribution System 
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R11-MCB-OO-C_81
Sheet 61

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_4_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B2RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_6_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 64  Medium Voltage Distribution System 
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0000B2 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G5
Sheet 56

R11-RE_-FO-C_67

Sheet 66

0000B2 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00B2
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_1_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_2_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_3_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_4_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B2 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_5_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 65  Medium Voltage Distribution System 
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R11-RE_-FO-C_67
Sheet 65

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 66  Medium Voltage Distribution System 
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4.14-181 

SYNC RELAY FOR 0000B2
FAILS TO OPERATE

R11-B2-SYNCRELAY
Sheet 56

SYNC RELAY FOR 0000B2
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G5

Sheet 68

  
Figure 4.14-5.  Sheet 67  Medium Voltage Distribution System 
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4.14-182 

SYNC RELAY FOR 0000B2
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G5
Sheet 67

R11-RE_-FO-C_73

Sheet 69

SYNC RELAY FOR 0000B2
FAILS TO OPERATE

R11-RE_-FO-SYNC00B2
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_1_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_2_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_3_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_4_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B2 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_5_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 68  Medium Voltage Distribution System 
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4.14-183 

R11-RE_-FO-C_73
Sheet 68

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_5_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 69  Medium Voltage Distribution System 
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4.14-184 

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000B1

R11-0000B1

13.8 KV AC UNIT AUX
SWGR BUS 0000B1 IN

MAINTENANCE

R11-BAC-TM-000B1
4.80E-06

13.8 KV AC UNIT AUX
SWGR BUS 0000B1 

FAILS DURING
OPERATION

R11-BAC-LP-000B1
4.80E-06

LOSS OF POWER FROM
BOTH THE UAT B AND

RAT B X-WINDINGS

R11-B1-0000

LOSS OF POWER FROM
THE UAT B X-WINDINGS

R11-B1-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT B X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B1UATBX
1.44E-05

R10-UATB

3 1.00E-03

LOSS OF POWER FROM
THE RAT B X-WINDINGS

R11-B1-0020

Sheet 71

  
Figure 4.14-5.  Sheet 70  Medium Voltage Distribution System 
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4.14-185 

LOSS OF POWER FROM
THE RAT B X-WINDINGS

R11-B1-0020
Sheet 70

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN

R11-B1-UATBX-CC

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G5

Sheet 72

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE

R11-B1-RATBX-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G5

Sheet 76

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT B X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-B1RATBX
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3 (Battery Only)

R16-B3SWGR-ST

4 1.00E-03

0000B1 UV RELAY FAILS
TO OPERATE ON UV COND

R11-B1-UVRELAY

0000B1 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G4

Sheet 80

SYNC RELAY FOR 0000B1
FAILS TO OPERATE

R11-B1-SYNCRELAY

Sheet 82

R10-RATB

3 1.00E-03

  
Figure 4.14-5.  Sheet 71  Medium Voltage Distribution System 
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4.14-186 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G5
Sheet 71

R11-MCB-CC-C_80

Sheet 73

R11-MCB-CC-C_79

Sheet 74

R11-MCB-CC-C_78

Sheet 75

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT B X-WINDING FAILS

TO OPEN

R11-MCB-CC-B1UATBX
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_1_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_2_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_3_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_4_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_5_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_5_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 72  Medium Voltage Distribution System 
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4.14-187 

R11-MCB-CC-C_80
Sheet 72

CCF of two
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_5_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_2_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_3_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 73  Medium Voltage Distribution System 
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4.14-188 

R11-MCB-CC-C_79
Sheet 72

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_4_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_3_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_4_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_3_4_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 74  Medium Voltage Distribution System 
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R11-MCB-CC-C_78
Sheet 72

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_3_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3RATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_3_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_4_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A3UATAY &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_4_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-B1UATBX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_5_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 75  Medium Voltage Distribution System 
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4.14-190 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G5
Sheet 71

R11-MCB-OO-C_80

Sheet 77

R11-MCB-OO-C_79

Sheet 78

R11-MCB-OO-C_78

Sheet 79

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT B X-WINDING FAILS

TO CLOSE

R11-MCB-OO-B1RATBX
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_1_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_2_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_3_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_4_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_5_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_5_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 76  Medium Voltage Distribution System 
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4.14-191 

R11-MCB-OO-C_80
Sheet 76

CCF of two
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_5_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_2_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_1_3_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 77  Medium Voltage Distribution System 
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4.14-192 

R11-MCB-OO-C_79
Sheet 76

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_4_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_2_3_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_2_4_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_3_4_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 78  Medium Voltage Distribution System 
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4.14-193 

R11-MCB-OO-C_78
Sheet 76

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_3_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_3_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3DGA &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_3_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_4_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A3RATAY &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_4_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_5_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-B1RATBX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_5_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 79  Medium Voltage Distribution System 
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4.14-194 

0000B1 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G4
Sheet 71

R11-RE_-FO-C_68

Sheet 81

0000B1 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00B1
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_1_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_2_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_3_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_4_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_4_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 80  Medium Voltage Distribution System 
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4.14-195 

R11-RE_-FO-C_68
Sheet 80

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A3 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00B1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 81  Medium Voltage Distribution System 
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4.14-196 

SYNC RELAY FOR 0000B1
FAILS TO OPERATE

R11-B1-SYNCRELAY
Sheet 71

SYNC RELAY FOR 0000B1
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G4

Sheet 83

  
Figure 4.14-5.  Sheet 82  Medium Voltage Distribution System 
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4.14-197 

SYNC RELAY FOR 0000B1
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G4
Sheet 82

R11-RE_-FO-C_77

Sheet 84

SYNC RELAY FOR 0000B1
FAILS TO OPERATE

R11-RE_-FO-SYNC00B1
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_1_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_2_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_3_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_4_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_4_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 83  Medium Voltage Distribution System 
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4.14-198 

R11-RE_-FO-C_77
Sheet 83

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A3 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_3_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00B1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_4_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 84  Medium Voltage Distribution System 
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4.14-199 

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000A2

R11-0000A2

13.8 KV AC UNIT AUX
SWGR BUS 0000A2 IN

MAINTENANCE

R11-BAC-TM-000A2
4.80E-06

13.8 KV AC UNIT AUX
SWGR BUS 0000A2 

FAILS DURING
OPERATION

R11-BAC-LP-000A2
4.80E-06

LOSS OF POWER FROM
BOTH THE UAT A AND

RAT A X-WINDINGS

R11-A2-0000

LOSS OF POWER FROM
THE UAT A X-WINDINGS

R11-A2-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT A X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A2UATAX
1.44E-05

R10-UATA

3 1.00E-03

LOSS OF POWER FROM
THE RAT A X-WINDINGS

R11-A2-0020

Sheet 86

  
Figure 4.14-5.  Sheet 85  Medium Voltage Distribution System 
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4.14-200 

LOSS OF POWER FROM
THE RAT A X-WINDINGS

R11-A2-0020
Sheet 85

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN

R11-A2-UATAX-CC

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G2

Sheet 87

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE

R11-A2-RATAX-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G2

Sheet 91

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT A X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A2RATAX
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3 (Battery Only)

R16-A3SWGR-ST

4 1.00E-03

0000A2 UV RELAY FAILS
TO OPERATE ON UV COND

R11-A2-UVRELAY

0000A2 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G2

Sheet 95

SYNC RELAY FOR 0000A2
FAILS TO OPERATE

R11-A2-SYNCRELAY

Sheet 97

R10-RATA

3 1.00E-03

  
Figure 4.14-5.  Sheet 86  Medium Voltage Distribution System 
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4.14-201 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G2
Sheet 86

R11-MCB-CC-C_71

Sheet 88

R11-MCB-CC-C_70

Sheet 89

R11-MCB-CC-C_69

Sheet 90

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN

R11-MCB-CC-A2UATAX
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX

R11-MCB-CC-CCFNORM_1_2

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY

R11-MCB-CC-CCFNORM_2_3

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_2_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_2_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_2_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_2_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 87  Medium Voltage Distribution System 
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4.14-202 

R11-MCB-CC-C_71
Sheet 87

CCF of two
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_2_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_3

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_4

3 1.06E-06

  
Figure 4.14-5.  Sheet 88  Medium Voltage Distribution System 
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4.14-203 

R11-MCB-CC-C_70
Sheet 87

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_2_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_2_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_2_3_4

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_3_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_3_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_3_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_2_4_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 89  Medium Voltage Distribution System 
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4.14-204 

R11-MCB-CC-C_69
Sheet 87

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_2_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A2UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_2_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 90  Medium Voltage Distribution System 
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4.14-205 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G2
Sheet 86

R11-MCB-OO-C_71

Sheet 92

R11-MCB-OO-C_70

Sheet 93

R11-MCB-OO-C_69

Sheet 94

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE

R11-MCB-OO-A2RATAX
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX

R11-MCB-OO-CCFALT_1_2

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA

R11-MCB-OO-CCFALT_2_3

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_2_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_2_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_2_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_2_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 91  Medium Voltage Distribution System 
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4.14-206 

R11-MCB-OO-C_71
Sheet 91

CCF of two
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_2_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_3

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_4

3 6.35E-07

  
Figure 4.14-5.  Sheet 92  Medium Voltage Distribution System 
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4.14-207 

R11-MCB-OO-C_70
Sheet 91

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_2_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_2_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_2_3_4

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_2_3_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_2_3_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_2_3_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_3_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_2_4_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 93  Medium Voltage Distribution System 
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4.14-208 

R11-MCB-OO-C_69
Sheet 91

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_2_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_2_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A2RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_2_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 94  Medium Voltage Distribution System 
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4.14-209 

0000A2 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G2
Sheet 86

R11-RE_-FO-C_70

Sheet 96

0000A2 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00A2
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2

R11-RE_-FO-CCFUV_1_2

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3

R11-RE_-FO-CCFUV_2_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_2_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_2_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_2_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 95  Medium Voltage Distribution System 
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4.14-210 

R11-RE_-FO-C_70
Sheet 95

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A2 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_2_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 96  Medium Voltage Distribution System 
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4.14-211 

SYNC RELAY FOR 0000A2
FAILS TO OPERATE

R11-A2-SYNCRELAY
Sheet 86

SYNC RELAY FOR 0000A2
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G2

Sheet 98

  
Figure 4.14-5.  Sheet 97  Medium Voltage Distribution System 
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4.14-212 

SYNC RELAY FOR 0000A2
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G2
Sheet 97

R11-RE_-FO-C_75

Sheet 99

SYNC RELAY FOR 0000A2
FAILS TO OPERATE

R11-RE_-FO-SYNC00A2
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2

R11-RE_-FO-CCFSYNC_1_2

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3

R11-RE_-FO-CCFSYNC_2_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_2_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_2_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_2_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 98  Medium Voltage Distribution System 
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4.14-213 

R11-RE_-FO-C_75
Sheet 98

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A2 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_2_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 99  Medium Voltage Distribution System 
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4.14-214 

LOSS OF 13.8 KV AC
FROM POWER GENERATION

BUS 0000A1

R11-0000A1

13.8 KV AC UNIT AUX
SWGR BUS 0000A1 IN

MAINTENANCE

R11-BAC-TM-000A1
4.80E-06

13.8 KV AC UNIT AUX
SWGR BUS 0000A1 

FAILS DURING
OPERATION

R11-BAC-LP-000A1
4.80E-06

LOSS OF POWER FROM
BOTH THE UAT A AND

RAT A X-WINDINGS

R11-A1-0000

LOSS OF POWER FROM
THE UAT A X-WINDINGS

R11-A1-0010

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR

UAT A X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A1UATAX
1.44E-05

R10-UATA

3 1.00E-03

LOSS OF POWER FROM
THE RAT A X-WINDINGS

R11-A1-0020

Sheet 101

  
Figure 4.14-5.  Sheet 100  Medium Voltage Distribution System 
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4.14-215 

LOSS OF POWER FROM
THE RAT A X-WINDINGS

R11-A1-0020
Sheet 100

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN

R11-A1-UATAX-CC

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G1

Sheet 102

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE

R11-A1-RATAX-OO

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G1

Sheet 106

MEDIUM VOLTAGE
CIRCUIT BREAKER FOR

RAT A X-WINDING OPENS
SPURIOUSLY

R11-MCB-CO-A1RATAX
1.44E-05

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3 (Battery Only)

R16-A3SWGR-ST

4 1.00E-03

0000A1 UV RELAY FAILS
TO OPERATE ON UV COND

R11-A1-UVRELAY

0000A1 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G1

Sheet 110

SYNC RELAY FOR 0000A1
FAILS TO OPERATE

R11-A1-SYNCRELAY

Sheet 112

R10-RATA

3 1.00E-03

  
Figure 4.14-5.  Sheet 101  Medium Voltage Distribution System 
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4.14-216 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN -- including
c

R11-MCB-CC-CCFNORM-G1
Sheet 101

R11-MCB-CC-C_68

Sheet 103

R11-MCB-CC-C_67

Sheet 104

R11-MCB-CC-C_66

Sheet 105

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
UAT A X-WINDING FAILS

TO OPEN

R11-MCB-CC-A1UATAX
4.00E-03

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX

R11-MCB-CC-CCFNORM_1_2

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY

R11-MCB-CC-CCFNORM_1_3

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY

R11-MCB-CC-CCFNORM_1_4

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX

R11-MCB-CC-CCFNORM_1_5

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX

R11-MCB-CC-CCFNORM_1_6

2 3.18E-05

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3RATBY

R11-MCB-CC-CCFNORM_1_7

2 3.18E-05

  
Figure 4.14-5.  Sheet 102  Medium Voltage Distribution System 
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4.14-217 

R11-MCB-CC-C_68
Sheet 102

CCF of two
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3UATBY

R11-MCB-CC-CCFNORM_1_8

2 3.18E-05

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_3

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_2_4

3 1.06E-06

  
Figure 4.14-5.  Sheet 103  Medium Voltage Distribution System 
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4.14-218 

R11-MCB-CC-C_67
Sheet 102

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_2_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_2_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A2UATAX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_2_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-A3
R11-MCB-CC-CCFNORM_1_3_4

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_3_5

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_3_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3RATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_3_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B1
R11-MCB-CC-CCFNORM_1_4_5

3 1.06E-06

  
Figure 4.14-5.  Sheet 104  Medium Voltage Distribution System 
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4.14-219 

R11-MCB-CC-C_66
Sheet 102

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_4_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-A3UATAY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_4_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B2
R11-MCB-CC-CCFNORM_1_5_6

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B1UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_5_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_7

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B2UATBX &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_6_8

3 1.06E-06

CCF of three
components:

R11-MCB-CC-A1UATAX &
R11-MCB-CC-B3RATBY &

R11-MCB-CC-B3
R11-MCB-CC-CCFNORM_1_7_8

3 1.06E-06

CCF of all components
in group

'R11-MCB-CC-CCFNORM'

R11-MCB-CC-CCFNORM_ALL

8 2.00E-04

  
Figure 4.14-5.  Sheet 105  Medium Voltage Distribution System 
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4.14-220 

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE -- including

R11-MCB-OO-CCFALT-G1
Sheet 101

R11-MCB-OO-C_68

Sheet 107

R11-MCB-OO-C_67

Sheet 108

R11-MCB-OO-C_66

Sheet 109

MEDIUM VOLTAGE
CIRCUIT BREAKER  FOR
RAT A X-WINDING FAILS

TO CLOSE

R11-MCB-OO-A1RATAX
2.40E-03

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX

R11-MCB-OO-CCFALT_1_2

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA

R11-MCB-OO-CCFALT_1_3

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY

R11-MCB-OO-CCFALT_1_4

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX

R11-MCB-OO-CCFALT_1_5

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX

R11-MCB-OO-CCFALT_1_6

2 1.90E-05

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3DGA

R11-MCB-OO-CCFALT_1_7

2 1.90E-05

  
Figure 4.14-5.  Sheet 106  Medium Voltage Distribution System 
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4.14-221 

R11-MCB-OO-C_68
Sheet 106

CCF of two
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3RATBY

R11-MCB-OO-CCFALT_1_8

2 1.90E-05

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_3

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-A3
R11-MCB-OO-CCFALT_1_2_4

3 6.35E-07

  
Figure 4.14-5.  Sheet 107  Medium Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-222 

R11-MCB-OO-C_67
Sheet 106

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_2_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_2_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A2RATAX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_2_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-A3RA
R11-MCB-OO-CCFALT_1_3_4

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B1RA
R11-MCB-OO-CCFALT_1_3_5

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B2RA
R11-MCB-OO-CCFALT_1_3_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3DG
R11-MCB-OO-CCFALT_1_3_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_3_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B1
R11-MCB-OO-CCFALT_1_4_5

3 6.35E-07

  
Figure 4.14-5.  Sheet 108  Medium Voltage Distribution System 
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4.14-223 

R11-MCB-OO-C_66
Sheet 106

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_4_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-A3RATAY &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_4_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B2
R11-MCB-OO-CCFALT_1_5_6

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B1RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_5_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_7

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B2RATBX &

R11-MCB-OO-B3
R11-MCB-OO-CCFALT_1_6_8

3 6.35E-07

CCF of three
components:

R11-MCB-OO-A1RATAX &
R11-MCB-OO-B3DGA &

R11-MCB-OO-B3RA
R11-MCB-OO-CCFALT_1_7_8

3 6.35E-07

CCF of all components
in group

'R11-MCB-OO-CCFALT'

R11-MCB-OO-CCFALT_ALL

8 1.20E-04

  
Figure 4.14-5.  Sheet 109  Medium Voltage Distribution System 
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0000A1 UV RELAY FAILS
TO OPERATE ON UV COND

-- including common
cause

R11-RE_-FO-CCFUV-G1
Sheet 101

R11-RE_-FO-C_71

Sheet 111

0000A1 UV RELAY FAILS
TO OPERATE ON UV COND

R11-RE_-FO-UV00A1
8.76E-04

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2

R11-RE_-FO-CCFUV_1_2

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3

R11-RE_-FO-CCFUV_1_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1

R11-RE_-FO-CCFUV_1_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B2

R11-RE_-FO-CCFUV_1_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B3

R11-RE_-FO-CCFUV_1_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 110  Medium Voltage Distribution System 
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4.14-225 

R11-RE_-FO-C_71
Sheet 110

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00A3 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B1 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-UV00A1 &
R11-RE_-FO-UV00B2 &

R11-RE_-FO-UV00
R11-RE_-FO-CCFUV_1_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFUV'

R11-RE_-FO-CCFUV_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 111  Medium Voltage Distribution System 
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4.14-226 

SYNC RELAY FOR 0000A1
FAILS TO OPERATE

R11-A1-SYNCRELAY
Sheet 101

SYNC RELAY FOR 0000A1
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G1

Sheet 113

  
Figure 4.14-5.  Sheet 112  Medium Voltage Distribution System 
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4.14-227 

SYNC RELAY FOR 0000A1
FAILS TO OPERATE --

including common
cause

R11-RE_-FO-CCFSYNC-G1
Sheet 112

R11-RE_-FO-C_74

Sheet 114

SYNC RELAY FOR 0000A1
FAILS TO OPERATE

R11-RE_-FO-SYNC00A1
8.76E-04

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2

R11-RE_-FO-CCFSYNC_1_2

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3

R11-RE_-FO-CCFSYNC_1_3

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1

R11-RE_-FO-CCFSYNC_1_4

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B2

R11-RE_-FO-CCFSYNC_1_5

2 9.73E-06

CCF of two
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B3

R11-RE_-FO-CCFSYNC_1_6

2 9.73E-06

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_3

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_5

3 4.87E-07

  
Figure 4.14-5.  Sheet 113  Medium Voltage Distribution System 
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R11-RE_-FO-C_74
Sheet 113

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_2_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_4

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00A3 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_3_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_5

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B1 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_4_6

3 4.87E-07

CCF of three
components:

R11-RE_-FO-SYNC00A1 &
R11-RE_-FO-SYNC00B2 &

R11-RE_-FO-
R11-RE_-FO-CCFSYNC_1_5_6

3 4.87E-07

CCF of all components
in group

'R11-RE_-FO-CCFSYNC'

R11-RE_-FO-CCFSYNC_ALL

6 4.38E-05

  
Figure 4.14-5.  Sheet 114  Medium Voltage Distribution System 
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4.14-229 

LOSS OF 480 VAC FROM
BUS B2-01B (LL, NO
UAT, RAT and DG)

R12-B2-01B-LL

480 VAC BUS B2-01B
FAILS DURING
OPERATION

R12-BAC-LP-B2-01B

2 4.80E-06

480 VAC BUS B2-01B IN
MAINTENANCE

R12-BAC-TM-B2-01B

2 4.80E-06

LOSS OF 480 VAC BUS
B2-01B FROM 1000B3
(LL, NO UAT, RAT and

DG)

R12-B2-01B-0000-LL

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

(LL, NO UAT, RAT and
DG)

R11-1000B3-LL1

6.9 KV AC PIP-A LOADS
BUS 1000B3 IN
MAINTENANCE

R11-BAC-TM-100B3
4.80E-06

6.9 KV AC PIP-A LOADS
BUS 1000B3 FAILS

DURING OPERATION

R11-BAC-LP-100B3
4.80E-06

R12-B2-01B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB2-01B

2 1.44E-05

R12-B2-01B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB2-01B

2 1.92E-05

R12-B2-01B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B2-01B OPEN

SPURIOUSLY
R12-LCB-CO-BOB2-01B

2 1.20E-05

 
Figure 4.14-6. Low Voltage Distribution System Fault Tree 
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4.14-230 

 
LOSS OF 480 VAC FROM

BUS A2-01A (LL, NO
UAT, RAT and DG)

R12-A2-01A-LL

480 VAC BUS A2-01A
FAILS DURING
OPERATION

R12-BAC-LP-A2-01A

2 4.80E-06

480 VAC BUS A2-01A IN
MAINTENANCE

R12-BAC-TM-A2-01A

2 4.80E-06

LOSS OF 480 VAC BUS
A2-01A FROM 1000A3
(LL, NO UAT, RAT and

DG)

R12-A2-01A-0000-LL

LOSS OF 6.9 KV AC
FROM PIP-A LOADS BUS

1000A3 (LL, NO UAT,
RAT, and DG)

R11-1000A3-LL1

6.9 KV AC PIP-A LOADS
BUS 1000A3 IN
MAINTENANCE

R11-BAC-TM-100A3
4.80E-06

6.9 KV AC PIP-A LOADS
BUS 1000A3 FAILS

DURING OPERATION

R11-BAC-LP-100A3
4.80E-06

R12-A2-01A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA2-01A

2 1.44E-05

R12-A2-01A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA2-01A

2 1.92E-05

R12-A2-01A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A2-01A OPEN

SPURIOUSLY
R12-LCB-CO-BOA2-01A

2 1.20E-05

  
Figure 4.14-6.  Sheet 2  Low Voltage Distribution System 
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4.14-231 

LOSS OF 480 VAC FROM
PUMP HOUSE POWER

CENTER

R12-PH

480 VAC PUMP HOUSE
POWER CENTER FAILS

DURING OPERATION

R12-BAC-LP-PH
4.80E-06

480 VAC PUMP HOUSE
POWER CENTER IN

MAINTENANCE

R12-BAC-TM-PH
4.80E-06

LOSS OF 480 VAC FROM
PUMP HOUSE POWER
CENTER FROM 1000A3

R12-PH-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-PH XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI16A
1.44E-05

R12-PH XMFR FROM PIP
BUS 1000A3 FAILS TO

OPERATE

R12-XFL-LP-X016A
1.92E-05

R12-PH XMFR OUTPUT
CIRCUIT BREAKER TO

BUS R12-PH OPEN
SPURIOUSLY

R12-LCB-CO-BO16A
1.20E-05

  
Figure 4.14-6.  Sheet 3  Low Voltage Distribution System 
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4.14-232 

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-B

R12-TB2-B

480 VAC TURBINE BLDG
POWER CENTER 2-B

FAILS DURING
OPERATION

R12-BAC-LP-TB2-B
4.80E-06

480 VAC TURBINE BLDG
POWER CENTER 2-B IN

MAINTENANCE

R12-BAC-TM-TB2-B
4.80E-06

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-B FROM
1000B3

R12-TB2-B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-TB2-B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI15B
1.44E-05

R12-TB2-B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X015B
1.92E-05

R12-TB2-B XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-TB2-B OPEN

SPURIOUSLY

R12-LCB-CO-BO15B
1.20E-05

  
Figure 4.14-6.  Sheet 4  Low Voltage Distribution System 
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4.14-233 

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-A

R12-TB2-A

480 VAC TURBINE BLDG
POWER CENTER 2-A

FAILS DURING
OPERATION

R12-BAC-LP-TB2-A
4.80E-06

480 VAC TURBINE BLDG
POWER CENTER 2-A IN

MAINTENANCE

R12-BAC-TM-TB2-A
4.80E-06

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 2-A FROM
1000A3

R12-TB2-A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-TB2-A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI15A
1.44E-05

R12-TB2-A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X015A
1.92E-05

R12-TB2-A XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-TB2-A OPEN

SPURIOUSLY

R12-LCB-CO-BO15A
1.20E-05

  
Figure 4.14-6.  Sheet 5  Low Voltage Distribution System 
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4.14-234 

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B

R12-TB1-B

480 VAC TURBINE BLDG
POWER CENTER 1-B

FAILS DURING
OPERATION

R12-BAC-LP-TB1-B
4.80E-06

480 VAC TURBINE BLDG
POWER CENTER 1-B IN

MAINTENANCE

R12-BAC-TM-TB1-B
4.80E-06

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-B FROM
1000B3

R12-TB1-B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-TB1-B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI14B
1.44E-05

R12-TB1-B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X014B
1.92E-05

R12-TB1-B XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-TB1-B OPEN

SPURIOUSLY

R12-LCB-CO-BO14B
1.20E-05

  
Figure 4.14-6.  Sheet 6  Low Voltage Distribution System 
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4.14-235 

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A

R12-TB1-A

480 VAC TURBINE BLDG
POWER CENTER 1-A

FAILS DURING
OPERATION

R12-BAC-LP-TB1-A
4.80E-06

480 VAC TURBINE BLDG
POWER CENTER 1-A IN

MAINTENANCE

R12-BAC-TM-TB1-A
4.80E-06

LOSS OF 480 VAC FROM
TURBINE BLDG POWER

CENTER 1-A FROM
1000A3

R12-TB1-A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-TB1-A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI14A
1.44E-05

R12-TB1-A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X014A
1.92E-05

R12-TB1-A XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-TB1-A OPEN

SPURIOUSLY

R12-LCB-CO-BO14A
1.20E-05

  
Figure 4.14-6.  Sheet 7  Low Voltage Distribution System 
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4.14-236 

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

B

R12-SW-B

480 VAC SW BLDG POWER
CENTER B FAILS DURING

OPERATION

R12-BAC-LP-SW-B
4.80E-06

480 VAC SW BLDG POWER
CENTER B IN

MAINTENANCE

R12-BAC-TM-SW-B
4.80E-06

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

B FROM 1000B3

R12-SW-B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-SW-B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI13B
1.44E-05

R12-SW-B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X013B
1.92E-05

R12-SW-B XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-SW-B OPEN

SPURIOUSLY

R12-LCB-CO-BO13B
1.20E-05

  
Figure 4.14-6.  Sheet 8  Low Voltage Distribution System 
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4.14-237 

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

A

R12-SW-A

480 VAC SW BLDG POWER
CENTER A FAILS DURING

OPERATION

R12-BAC-LP-SW-A
4.80E-06

480 VAC SW BLDG POWER
CENTER A IN

MAINTENANCE

R12-BAC-TM-SW-A
4.80E-06

LOSS OF 480 VAC FROM
SW BLDG POWER CENTER

A FROM 1000A3

R12-SW-A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-SW-A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI13A
1.44E-05

R12-SW-A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X013A
1.92E-05

R12-SW-A XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-SW-A OPEN

SPURIOUSLY

R12-LCB-CO-BO13A
1.20E-05

  
Figure 4.14-6.  Sheet 9  Low Voltage Distribution System 
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4.14-238 

LOSS OF 480 VAC FROM
FUEL BLDG POWER

CENTER B

R12-FB-B

480 VAC FUEL BLDG
POWER CENTER B FAILS

DURING OPERATION

R12-BAC-LP-FB-B
4.80E-06

480 VAC FUEL BLDG
POWER CENTER B IN

MAINTENANCE

R12-BAC-TM-FB-B
4.80E-06

LOSS OF 480 VAC FUEL
BLDG POWER CENTER B

FROM 1000B3

R12-FB-B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-FB-B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI12B
1.44E-05

R12-FB-B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X012B
1.92E-05

R12-FB-B XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-FB-B OPEN

SPURIOUSLY

R12-LCB-CO-BO12B
1.20E-05

  
Figure 4.14-6.  Sheet 10  Low Voltage Distribution System 
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4.14-239 

LOSS OF 480 VAC FROM
FUEL BLDG POWER

CENTER A

R12-FB-A

480 VAC FUEL BLDG
POWER CENTER A FAILS

DURING OPERATION

R12-BAC-LP-FB-A
4.80E-06

480 VAC FUEL BLDG
POWER CENTER A IN

MAINTENANCE

R12-BAC-TM-FB-A
4.80E-06

LOSS OF 480 VAC FUEL
BLDG POWER CENTER A

FROM 1000A3

R12-FB-A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-FB-A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI12A
1.44E-05

R12-FB-A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X012A
1.92E-05

R12-FB-A XMFR OUTPUT
CIRCUIT BREAKER TO
BUS R12-FB-A OPEN

SPURIOUSLY

R12-LCB-CO-BO12A
1.20E-05
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4.14-240 

LOSS OF 480 VAC FROM
ALTERNATE SWYD POWER

CENTER

R12-230SWYD

480 VAC NORMAL
ALTERNATE SWYD POWER

CENTER FAILS DURING
OPERATION

R12-BAC-LP-230SWYD
4.80E-06

480 VAC NORMAL
ALTERNATE SWYD POWER
CENTER IN MAINTENANCE

R12-BAC-TM-230SWYD
4.80E-06

LOSS OF 480 VAC
ALTERNATE SWYD POWER

CENTER FROM PIP
1000B3

R12-230SWYD-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-500SWYD XMFR
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000B3
OPENS SPURIOUSLY

R12-MCB-CO-BI11B
1.44E-05

R12-500SWYD XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X011B
1.92E-05

R12-500SWYD XMFR
OUTPUT CIRCUIT
BREAKER TO BUS

R12-500SWYD OPEN
SPURIOUSLY

R12-LCB-CO-BO11B
1.20E-05
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4.14-241 

LOSS OF 480 VAC FROM
NORMAL SWYD POWER

CENTER

R12-500SWYD

480 VAC NORMAL
PREFERRED SWYD POWER

CENTER FAILS DURING
OPERATION

R12-BAC-LP-500SWYD
4.80E-06

480 VAC NORMAL
PREFERRED SWYD POWER
CENTER IN MAINTENANCE

R12-BAC-TM-500SWYD
4.80E-06

LOSS OF 480 VAC
NORMAL SWYD POWER

CENTER FROM PIP
1000A3

R12-500SWYD-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-500SWYD XMFR
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000A3
OPENS SPURIOUSLY

R12-MCB-CO-BI11A
1.44E-05

R12-500SWYD XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X011A
1.92E-05

R12-500SWYD XMFR
OUTPUT CIRCUIT
BREAKER TO BUS

R12-500SWYD OPEN
SPURIOUSLY

R12-LCB-CO-BO11A
1.20E-05
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4.14-242 

LOSS OF 480 VAC FROM
BUS B3-04B

R12-B3-04B

480 VAC BUS B3-04B
FAILS DURING
OPERATION

R12-BAC-LP-B3-04B
4.80E-06

480 VAC BUS B3-04B IN
MAINTENANCE

R12-BAC-TM-B3-04B
4.80E-06

LOSS OF 480 VAC BUS
B3-04B FROM 1000B3

R12-B3-04B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B3-04B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB3-04B
1.44E-05

R12-B3-04B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB3-04B
1.92E-05

R12-B3-04B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B3-04B OPEN

SPURIOUSLY
R12-LCB-CO-BOB3-04B

1.20E-05
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4.14-243 

LOSS OF 480 VAC FROM
BUS B3-03B

R12-B3-03B

480 VAC BUS B3-03B
FAILS DURING
OPERATION

R12-BAC-LP-B3-03B
4.80E-06

480 VAC BUS B3-03B IN
MAINTENANCE

R12-BAC-TM-B3-03B
4.80E-06

LOSS OF 480 VAC BUS
B3-03B FROM 1000B3

R12-B3-03B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B3-03B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB3-03B
1.44E-05

R12-B3-03B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB3-03B
1.92E-05

R12-B3-03B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B3-03B OPEN

SPURIOUSLY
R12-LCB-CO-BOB3-03B

1.20E-05
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4.14-244 

LOSS OF 480 VAC FROM
BUS B3-02B

R12-B3-02B

480 VAC BUS B3-02B
FAILS DURING
OPERATION

R12-BAC-LP-B3-02B
4.80E-06

480 VAC BUS B3-02B IN
MAINTENANCE

R12-BAC-TM-B3-02B
4.80E-06

LOSS OF 480 VAC BUS
B3-02B FROM 1000B3

R12-B3-02B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B3-02B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB3-02B
1.44E-05

R12-B3-02B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB3-02B
1.92E-05

R12-B3-02B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B3-02B OPEN

SPURIOUSLY
R12-LCB-CO-BOB3-02B

1.20E-05
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4.14-245 

LOSS OF 480 VAC FROM
BUS B3-01B

R12-B3-01B

480 VAC BUS B3-01B
FAILS DURING
OPERATION

R12-BAC-LP-B3-01B
4.80E-06

480 VAC BUS B3-01B IN
MAINTENANCE

R12-BAC-TM-B3-01B
4.80E-06

LOSS OF 480 VAC BUS
B3-01B FROM 1000B3

R12-B3-01B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B3-01B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB3-01B
1.44E-05

R12-B3-01B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB3-01B
1.92E-05

R12-B3-01B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B3-01B OPEN

SPURIOUSLY
R12-LCB-CO-BOB3-01B

1.20E-05
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4.14-246 

LOSS OF 480 VAC FROM
BUS B2-03B

R12-B2-03B

480 VAC BUS B2-03B
FAILS DURING
OPERATION

R12-BAC-LP-B2-03B
4.80E-06

480 VAC BUS B2-03B IN
MAINTENANCE

R12-BAC-TM-B2-03B
4.80E-06

LOSS OF 480 VAC BUS
B2-03B FROM 1000B3

R12-B2-03B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B2-03B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB2-03B
1.44E-05

R12-B2-03B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB2-03B
1.92E-05

R12-B2-03B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B2-03B OPEN

SPURIOUSLY
R12-LCB-CO-BOB2-03B

1.20E-05
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4.14-247 

LOSS OF 480 VAC FROM
BUS B2-02B

R12-B2-02B

480 VAC BUS B2-02B
FAILS DURING
OPERATION

R12-BAC-LP-B2-02B
4.80E-06

480 VAC BUS B2-02B IN
MAINTENANCE

R12-BAC-TM-B2-02B
4.80E-06

LOSS OF 480 VAC BUS
B2-02B FROM 1000B3

R12-B2-02B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B2-02B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB2-02B
1.44E-05

R12-B2-02B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB2-02B
1.92E-05

R12-B2-02B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B2-02B OPEN

SPURIOUSLY
R12-LCB-CO-BOB2-02B

1.20E-05

  
Figure 4.14-6.  Sheet 19  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-248 

LOSS OF 480 VAC FROM
BUS B2-01B

R12-B2-01B

480 VAC BUS B2-01B
FAILS DURING
OPERATION

R12-BAC-LP-B2-01B

2 4.80E-06

480 VAC BUS B2-01B IN
MAINTENANCE

R12-BAC-TM-B2-01B

2 4.80E-06

LOSS OF 480 VAC BUS
B2-01B FROM 1000B3

R12-B2-01B-0000

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B2-01B XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BIB2-01B

2 1.44E-05

R12-B2-01B XMFR FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-XB2-01B

2 1.92E-05

R12-B2-01B XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B2-01B OPEN

SPURIOUSLY
R12-LCB-CO-BOB2-01B

2 1.20E-05
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4.14-249 

LOSS OF 480 VAC FROM
BUS A3-04A

R12-A3-04A

480 VAC BUS A3-04A
FAILS DURING
OPERATION

R12-BAC-LP-A3-04A
4.80E-06

480 VAC BUS A3-04A IN
MAINTENANCE

R12-BAC-TM-A3-04A
4.80E-06

LOSS OF 480 VAC BUS
A3-04A FROM 1000A3

R12-A3-04A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A3-04A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA3-04A
1.44E-05

R12-A3-04A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA3-04A
1.92E-05

R12-A3-04A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A3-04A OPEN

SPURIOUSLY
R12-LCB-CO-BOA3-04A

1.20E-05
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LOSS OF 480 VAC FROM
BUS A3-03A

R12-A3-03A

480 VAC BUS A3-03A
FAILS DURING
OPERATION

R12-BAC-LP-A3-03A
4.80E-06

480 VAC BUS A3-03A IN
MAINTENANCE

R12-BAC-TM-A3-03A
4.80E-06

LOSS OF 480 VAC BUS
A3-03A FROM 1000A3

R12-A3-03A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A3-03A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA3-03A
1.44E-05

R12-A3-03A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA3-03A
1.92E-05

R12-A3-03A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A3-03A OPEN

SPURIOUSLY
R12-LCB-CO-BOA3-03A

1.20E-05
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4.14-251 

LOSS OF 480 VAC FROM
BUS A3-02A

R12-A3-02A

480 VAC BUS A3-02A
FAILS DURING
OPERATION

R12-BAC-LP-A3-02A
4.80E-06

480 VAC BUS A3-02A IN
MAINTENANCE

R12-BAC-TM-A3-02A
4.80E-06

LOSS OF 480 VAC BUS
A3-02A FROM 1000A3

R12-A3-02A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A3-02A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA3-02A
1.44E-05

R12-A3-02A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA3-02A
1.92E-05

R12-A3-02A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A3-02A OPEN

SPURIOUSLY
R12-LCB-CO-BOA3-02A

1.20E-05
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LOSS OF 480 VAC FROM
BUS A3-01A

R12-A3-01A

480 VAC BUS A3-01A
FAILS DURING
OPERATION

R12-BAC-LP-A3-01A
4.80E-06

480 VAC BUS A3-01A IN
MAINTENANCE

R12-BAC-TM-A3-01A
4.80E-06

LOSS OF 480 VAC BUS
A3-01A FROM 1000A3

R12-A3-01A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A3-01A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA3-01A
1.44E-05

R12-A3-01A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA3-01A
1.92E-05

R12-A3-01A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A3-01A OPEN

SPURIOUSLY
R12-LCB-CO-BOA3-01A

1.20E-05
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4.14-253 

LOSS OF 480 VAC FROM
BUS A2-03A

R12-A2-03A

480 VAC BUS A2-03A
FAILS DURING
OPERATION

R12-BAC-LP-A2-03A
4.80E-06

480 VAC BUS A2-03A IN
MAINTENANCE

R12-BAC-TM-A2-03A
4.80E-06

LOSS OF 480 VAC BUS
A2-03A FROM 1000A3

R12-A2-03A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A2-03A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA2-03A
1.44E-05

R12-A2-03A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA2-03A
1.92E-05

R12-A2-03A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A2-03A OPEN

SPURIOUSLY
R12-LCB-CO-BOA2-03A

1.20E-05
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4.14-254 

LOSS OF 480 VAC FROM
BUS A2-02A

R12-A2-02A

480 VAC BUS A2-02A
FAILS DURING
OPERATION

R12-BAC-LP-A2-02A
4.80E-06

480 VAC BUS A2-02A IN
MAINTENANCE

R12-BAC-TM-A2-02A
4.80E-06

LOSS OF 480 VAC BUS
A2-02A FROM 1000A3

R12-A2-02A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A2-02A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA2-02A
1.44E-05

R12-A2-02A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA2-02A
1.92E-05

R12-A2-02A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A2-02A OPEN

SPURIOUSLY
R12-LCB-CO-BOA2-02A

1.20E-05
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LOSS OF 480 VAC FROM
BUS A2-01A

R12-A2-01A

480 VAC BUS A2-01A
FAILS DURING
OPERATION

R12-BAC-LP-A2-01A

2 4.80E-06

480 VAC BUS A2-01A IN
MAINTENANCE

R12-BAC-TM-A2-01A

2 4.80E-06

LOSS OF 480 VAC BUS
A2-01A FROM 1000A3

R12-A2-01A-0000

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A2-01A XMFR INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BIA2-01A

2 1.44E-05

R12-A2-01A XMFR FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-XA2-01A

2 1.92E-05

R12-A2-01A XMFR
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A2-01A OPEN

SPURIOUSLY
R12-LCB-CO-BOA2-01A

2 1.20E-05
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LOSS OF 480 VAC FROM
DCIS SWING BUS

R12-C23

R12-C23

480 VAC DCIS SWING
BUS R12-C23 FAILS

DURING OPERATION

R12-BAC-LP-R12C23
4.80E-06

480 VAC DCIS SWING
BUS R12-C23 IN
MAINTENANCE

R12-BAC-TM-R12C23
4.80E-06

LOSS OF POWER
SUPPLIES TO R12-C23

R12-C23-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-C23-0010

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-C23 XMFR-A INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI08A
1.44E-05

R12-C23 XMFR-A FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X008A
1.92E-05

R12-C23 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C23 OPENS

SPURIOUSLY
R12-LCB-CO-BO08A

1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-C23-0020

Sheet 29
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LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-C23-0020
Sheet 28

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-C23 XMFR-B INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI08B
1.44E-05

R12-C23 XMFR-B FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X008B
1.92E-05

R12-C23 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C23 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G8

Sheet 30

R12-C23 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C23 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G8

Sheet 34

R12-C23 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C23 OPENS

SPURIOUSLY
R12-LCB-CO-BO08B

1.20E-05

R12-C23 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C23-UVRELAY

Sheet 38

R12-C23 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -

R12-C23-SYNCRELAY

Sheet 43

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3

R16-A3SWGR-ST

2 1.00E-03
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R12-C23 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C23 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G8
Sheet 29

R12-LCB-CC-C_89

Sheet 31

R12-LCB-CC-C_88

Sheet 32

R12-LCB-CC-C_87

Sheet 33

R12-C23 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C23 FAILS TO OPEN

R12-LCB-CC-BO08A
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_8

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_8

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_8

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_8

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_8

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_6_8

2 7.94E-06

  
Figure 4.14-6.  Sheet 30  Low Voltage Distribution System 
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R12-LCB-CC-C_89
Sheet 30

CCF of two
components:

R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_7_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_3_8

3 2.65E-07

  
Figure 4.14-6.  Sheet 31  Low Voltage Distribution System 
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R12-LCB-CC-C_88
Sheet 30

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_4_8

3 2.65E-07

  
Figure 4.14-6.  Sheet 32  Low Voltage Distribution System 
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R12-LCB-CC-C_87
Sheet 30

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 33  Low Voltage Distribution System 
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R12-C23 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C23 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G8
Sheet 29

R12-LCB-OO-C_89

Sheet 35

R12-LCB-OO-C_88

Sheet 36

R12-LCB-OO-C_87

Sheet 37

R12-C23 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C23 FAILS TO

CLOSE
R12-LCB-OO-BO08B

1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_8

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_8

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_8

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_8

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_8

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_6_8

2 7.94E-06

  
Figure 4.14-6.  Sheet 34  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-263 

R12-LCB-OO-C_89
Sheet 34

CCF of two
components:

R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_7_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_3_8

3 2.65E-07

  
Figure 4.14-6.  Sheet 35  Low Voltage Distribution System 
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R12-LCB-OO-C_88
Sheet 34

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_4_8

3 2.65E-07

  
Figure 4.14-6.  Sheet 36  Low Voltage Distribution System 
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R12-LCB-OO-C_87
Sheet 34

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 37  Low Voltage Distribution System 
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R12-C23 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C23-UVRELAY
Sheet 29

R12-C23 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G3

Sheet 39

  
Figure 4.14-6.  Sheet 38  Low Voltage Distribution System 
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R12-C23 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G3

Sheet 38

R12-RE_-FO-C_98

Sheet 40

R12-RE_-FO-C_97

Sheet 41

R12-RE_-FO-C_96

Sheet 42

R12-C23 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVC23
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_1_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_2_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_3_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_3_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_3_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_3_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 39  Low Voltage Distribution System 
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R12-RE_-FO-C_98
Sheet 39

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_3_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_3_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 40  Low Voltage Distribution System 
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R12-RE_-FO-C_97
Sheet 39

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 41  Low Voltage Distribution System 
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R12-RE_-FO-C_96
Sheet 39

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 42  Low Voltage Distribution System 
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R12-C23 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -

R12-C23-SYNCRELAY
Sheet 29

R12-C23 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G3

Sheet 44

  
Figure 4.14-6.  Sheet 43  Low Voltage Distribution System 
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R12-C23 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G3
Sheet 43

R12-RE_-FO-C_74

Sheet 45

R12-RE_-FO-C_73

Sheet 46

R12-RE_-FO-C_72

Sheet 47

R12-C23 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCC23
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23

R12-RE_-FO-CCFSYNC_1_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23

R12-RE_-FO-CCFSYNC_2_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_3_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_3_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_3_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_3_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 44  Low Voltage Distribution System 
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R12-RE_-FO-C_74
Sheet 44

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_3_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 45  Low Voltage Distribution System 
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R12-RE_-FO-C_73
Sheet 44

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 46  Low Voltage Distribution System 
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R12-RE_-FO-C_72
Sheet 44

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 47  Low Voltage Distribution System 
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LOSS OF 480 VAC FROM
FMCRD-3 POWER CENTER

R12-FMCRD3

480 VAC FMCRD-3 POWER
CENTER FAILS DURING

OPERATION

R12-BAC-LP-R12FMCRD3
4.80E-06

480 VAC FMCRD-3 POWER
CENTER R12-D31 IN

MAINTENANCE

R12-BAC-TM-R12FMCRD3
4.80E-06

LOSS OF POWER
SUPPLIES TO
R12-FMCRD3

R12-FMCRD3-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-FMCRD3-0010

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-FMCRD3 XMFR-B
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000B3
OPENS SPURIOUSLY

R12-MCB-CO-BI07B
1.44E-05

R12-FMCRD3 XMFR-B
FROM PIP BUS 1000B3

FAILS TO OPERATE

R12-XFL-LP-X007B
1.92E-05

R12-FMCRD3 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 OPENS
SPURIOUSLY

R12-LCB-CO-BO07B
1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-FMCRD3-0020

Sheet 49

  
Figure 4.14-6.  Sheet 48  Low Voltage Distribution System 
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LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-FMCRD3-0020
Sheet 48

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-FMCRD3 XMFR-A
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000A3
OPENS SPURIOUSLY

R12-MCB-CO-BI07A
1.44E-05

R12-FMCRD3 XMFR-A
FROM PIP BUS 1000A3

FAILS TO OPERATE

R12-XFL-LP-X007A
1.92E-05

R12-FMCRD3 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G7

Sheet 50

R12-FMCRD3 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
CLOSE -- in

R12-LCB-OO-CCFBO-G7

Sheet 54

R12-FMCRD3 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 OPENS
SPURIOUSLY

R12-LCB-CO-BO07A
1.20E-05

R12-FMCRD3 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD3-UVRELAY

Sheet 58

R12-FMCRD3 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD3-SYNCRELAY

Sheet 63

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3

R16-B3SWGR-ST

2 1.00E-03

  
Figure 4.14-6.  Sheet 49  Low Voltage Distribution System 
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R12-FMCRD3 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G7
Sheet 49

R12-LCB-CC-C_86

Sheet 51

R12-LCB-CC-C_85

Sheet 52

R12-LCB-CC-C_84

Sheet 53

R12-FMCRD3 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
OPEN

R12-LCB-CC-BO07B
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_7

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_7

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_7

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_7

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_5_7

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_6_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 50  Low Voltage Distribution System 
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R12-LCB-CC-C_86
Sheet 50

CCF of two
components:

R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_7_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_3_7

3 2.65E-07

  
Figure 4.14-6.  Sheet 51  Low Voltage Distribution System 
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R12-LCB-CC-C_85
Sheet 50

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_4_7

3 2.65E-07

  
Figure 4.14-6.  Sheet 52  Low Voltage Distribution System 
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R12-LCB-CC-C_84
Sheet 50

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 53  Low Voltage Distribution System 
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R12-FMCRD3 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
CLOSE -- in

R12-LCB-OO-CCFBO-G7
Sheet 49

R12-LCB-OO-C_86

Sheet 55

R12-LCB-OO-C_85

Sheet 56

R12-LCB-OO-C_84

Sheet 57

R12-FMCRD3 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD3 FAILS TO
CLOSE

R12-LCB-OO-BO07A
1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_7

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_7

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_7

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_7

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_5_7

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_6_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 54  Low Voltage Distribution System 
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R12-LCB-OO-C_86
Sheet 54

CCF of two
components:

R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_7_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_3_7

3 2.65E-07

  
Figure 4.14-6.  Sheet 55  Low Voltage Distribution System 
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R12-LCB-OO-C_85
Sheet 54

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_4_7

3 2.65E-07

  
Figure 4.14-6.  Sheet 56  Low Voltage Distribution System 
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R12-LCB-OO-C_84
Sheet 54

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_7_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 57  Low Voltage Distribution System 
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R12-FMCRD3 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD3-UVRELAY
Sheet 49

R12-FMCRD3 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G8

Sheet 59

  
Figure 4.14-6.  Sheet 58  Low Voltage Distribution System 
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R12-FMCRD3 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G8
Sheet 58

R12-RE_-FO-C_113

Sheet 60

R12-RE_-FO-C_112

Sheet 61

R12-RE_-FO-C_111

Sheet 62

R12-FMCRD3 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVFMCRD3
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_1_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_2_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_3_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_4_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_5_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_6_8

2 8.57E-07

  
Figure 4.14-6.  Sheet 59  Low Voltage Distribution System 
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R12-RE_-FO-C_113
Sheet 59

CCF of two
components:

R12-RE_-FO-UVFMCRD2 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_7_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_8

3 2.86E-08

  
Figure 4.14-6.  Sheet 60  Low Voltage Distribution System 
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R12-RE_-FO-C_112
Sheet 59

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_8

3 2.86E-08

  
Figure 4.14-6.  Sheet 61  Low Voltage Distribution System 
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4.14-290 

R12-RE_-FO-C_111
Sheet 59

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-
R12-RE_-FO-CCFUV_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 62  Low Voltage Distribution System 
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4.14-291 

R12-FMCRD3 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD3-SYNCRELAY
Sheet 49

R12-FMCRD3 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- incl

R12-RE_-FO-CCFSYNC-G8

Sheet 64

  
Figure 4.14-6.  Sheet 63  Low Voltage Distribution System 
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4.14-292 

R12-FMCRD3 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- incl

R12-RE_-FO-CCFSYNC-G8
Sheet 63

R12-RE_-FO-C_89

Sheet 65

R12-RE_-FO-C_88

Sheet 66

R12-RE_-FO-C_87

Sheet 67

R12-FMCRD3 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCFMCRD3
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_1_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_2_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_3_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_4_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_5_8

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD3
R12-RE_-FO-CCFSYNC_6_8

2 8.57E-07

  
Figure 4.14-6.  Sheet 64  Low Voltage Distribution System 
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R12-RE_-FO-C_89
Sheet 64

CCF of two
components:

R12-RE_-FO-SYNCFMCRD2
&

R12-RE_-FO-SYNCFMCRD3
R12-RE_-FO-CCFSYNC_7_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_8

3 2.86E-08

  
Figure 4.14-6.  Sheet 65  Low Voltage Distribution System 
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R12-RE_-FO-C_88
Sheet 64

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_8

3 2.86E-08

  
Figure 4.14-6.  Sheet 66  Low Voltage Distribution System 
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R12-RE_-FO-C_87
Sheet 64

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD2
& R12-RE_R12-RE_-FO-CCFSYNC_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 67  Low Voltage Distribution System 
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LOSS OF 480 VAC FROM
FMCRD-2 POWER CENTER

R12-FMCRD2

480 VAC FMCRD-2 POWER
CENTER FAILS DURING

OPERATION

R12-BAC-LP-R12FMCRD2
4.80E-06

480 VAC FMCRD-2 POWER
CENTER R12-D31 IN

MAINTENANCE

R12-BAC-TM-R12FMCRD2
4.80E-06

LOSS OF POWER
SUPPLIES TO
R12-FMCRD2

R12-FMCRD2-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-FMCRD2-0010

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-FMCRD2 XMFR-B
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000B3
OPENS SPURIOUSLY

R12-MCB-CO-BI06B
1.44E-05

R12-FMCRD2 XMFR-B
FROM PIP BUS 1000B3

FAILS TO OPERATE

R12-XFL-LP-X006B
1.92E-05

R12-FMCRD2 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 OPENS
SPURIOUSLY

R12-LCB-CO-BO06B
1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-FMCRD2-0020

Sheet 69

  
Figure 4.14-6.  Sheet 68  Low Voltage Distribution System 
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LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-FMCRD2-0020
Sheet 68

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-FMCRD2 XMFR-A
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000A3
OPENS SPURIOUSLY

R12-MCB-CO-BI06A
1.44E-05

R12-FMCRD2 XMFR-A
FROM PIP BUS 1000A3

FAILS TO OPERATE

R12-XFL-LP-X006A
1.92E-05

R12-FMCRD2 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G6

Sheet 70

R12-FMCRD2 XMFR-A
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
CLOSE -- inc

R12-LCB-OO-CCFBO-G6

Sheet 74

R12-FMCRD2 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 OPENS
SPURIOUSLY

R12-LCB-CO-BO06A
1.20E-05

R12-FMCRD2 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD2-UVRELAY

Sheet 78

R12-FMCRD2  SYNC
RELAY (SOLID STATE)

FAILS TO OPERATE ON
DEMAND (STANDBY)

R12-FMCRD2-SYNCRELAY

Sheet 83

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS B3

R16-B3SWGR-ST

2 1.00E-03

  
Figure 4.14-6.  Sheet 69  Low Voltage Distribution System 
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R12-FMCRD2 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G6
Sheet 69

R12-LCB-CC-C_83

Sheet 71

R12-LCB-CC-C_82

Sheet 72

R12-LCB-CC-C_81

Sheet 73

R12-FMCRD2 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
OPEN

R12-LCB-CC-BO06B
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_4_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_5_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_6_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 70  Low Voltage Distribution System 
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R12-LCB-CC-C_83
Sheet 70

CCF of two
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_6_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_3_6

3 2.65E-07

  
Figure 4.14-6.  Sheet 71  Low Voltage Distribution System 
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4.14-300 

R12-LCB-CC-C_82
Sheet 70

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_4_6

3 2.65E-07

  
Figure 4.14-6.  Sheet 72  Low Voltage Distribution System 
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4.14-301 

R12-LCB-CC-C_81
Sheet 70

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 73  Low Voltage Distribution System 
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4.14-302 

R12-FMCRD2 XMFR-A
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
CLOSE -- inc

R12-LCB-OO-CCFBO-G6
Sheet 69

R12-LCB-OO-C_83

Sheet 75

R12-LCB-OO-C_82

Sheet 76

R12-LCB-OO-C_81

Sheet 77

R12-FMCRD2 XMFR-A
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD2 FAILS TO
CLOSE

R12-LCB-OO-BO06A
1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_4_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_5_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_6_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 74  Low Voltage Distribution System 
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4.14-303 

R12-LCB-OO-C_83
Sheet 74

CCF of two
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_6_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_3_6

3 2.65E-07

  
Figure 4.14-6.  Sheet 75  Low Voltage Distribution System 
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4.14-304 

R12-LCB-OO-C_82
Sheet 74

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_4_6

3 2.65E-07

  
Figure 4.14-6.  Sheet 76  Low Voltage Distribution System 
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4.14-305 

R12-LCB-OO-C_81
Sheet 74

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_6_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 77  Low Voltage Distribution System 
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4.14-306 

R12-FMCRD2 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD2-UVRELAY
Sheet 69

R12-FMCRD2 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G7

Sheet 79

  
Figure 4.14-6.  Sheet 78  Low Voltage Distribution System 
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4.14-307 

R12-FMCRD2 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G7
Sheet 78

R12-RE_-FO-C_110

Sheet 80

R12-RE_-FO-C_109

Sheet 81

R12-RE_-FO-C_108

Sheet 82

R12-FMCRD2 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVFMCRD2
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_1_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_2_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_3_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_4_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_5_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_6_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 79  Low Voltage Distribution System 
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4.14-308 

R12-RE_-FO-C_110
Sheet 79

CCF of two
components:

R12-RE_-FO-UVFMCRD2 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_7_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_7

3 2.86E-08

  
Figure 4.14-6.  Sheet 80  Low Voltage Distribution System 
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4.14-309 

R12-RE_-FO-C_109
Sheet 79

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_7

3 2.86E-08

  
Figure 4.14-6.  Sheet 81  Low Voltage Distribution System 
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4.14-310 

R12-RE_-FO-C_108
Sheet 79

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-
R12-RE_-FO-CCFUV_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 82  Low Voltage Distribution System 
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4.14-311 

R12-FMCRD2  SYNC
RELAY (SOLID STATE)

FAILS TO OPERATE ON
DEMAND (STANDBY)

R12-FMCRD2-SYNCRELAY
Sheet 69

R12-FMCRD2  SYNC
RELAY (SOLID STATE)

FAILS TO OPERATE ON
DEMAND (STANDBY) --

inc
R12-RE_-FO-CCFSYNC-G7

Sheet 84

  
Figure 4.14-6.  Sheet 83  Low Voltage Distribution System 
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4.14-312 

R12-FMCRD2  SYNC
RELAY (SOLID STATE)

FAILS TO OPERATE ON
DEMAND (STANDBY) --

inc
R12-RE_-FO-CCFSYNC-G7

Sheet 83

R12-RE_-FO-C_86

Sheet 85

R12-RE_-FO-C_85

Sheet 86

R12-RE_-FO-C_84

Sheet 87

R12-FMCRD2  SYNC
RELAY (SOLID STATE)

FAILS TO OPERATE ON
DEMAND (STANDBY)

R12-RE_-FO-SYNCFMCRD2
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_1_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_2_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_3_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_4_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_5_7

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD2
R12-RE_-FO-CCFSYNC_6_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 84  Low Voltage Distribution System 
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4.14-313 

R12-RE_-FO-C_86
Sheet 84

CCF of two
components:

R12-RE_-FO-SYNCFMCRD2
&

R12-RE_-FO-SYNCFMCRD3
R12-RE_-FO-CCFSYNC_7_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_7

3 2.86E-08

  
Figure 4.14-6.  Sheet 85  Low Voltage Distribution System 
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4.14-314 

R12-RE_-FO-C_85
Sheet 84

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_7

3 2.86E-08

  
Figure 4.14-6.  Sheet 86  Low Voltage Distribution System 
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4.14-315 

R12-RE_-FO-C_84
Sheet 84

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_7_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD2
& R12-RE_R12-RE_-FO-CCFSYNC_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 87  Low Voltage Distribution System 
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4.14-316 

LOSS OF 480 VAC FROM
FMCRD-1 POWER CENTER

R12-FMCRD1

480 VAC FMCRD-1 POWER
CENTER FAILS DURING

OPERATION

R12-BAC-LP-R12FMCRD1
4.80E-06

480 VAC FMCRD-1 POWER
CENTER R12-D31 IN

MAINTENANCE

R12-BAC-TM-R12FMCRD1
4.80E-06

LOSS OF POWER
SUPPLIES TO
R12-FMCRD1

R12-FMCRD1-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-FMCRD1-0010

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-FMCRD1 XMFR-A
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000A3
OPENS SPURIOUSLY

R12-MCB-CO-BI05A
1.44E-05

R12-FMCRD1 XMFR-A
FROM PIP BUS 1000A3

FAILS TO OPERATE

R12-XFL-LP-X005A
1.92E-05

R12-FMCRD1 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 OPENS
SPURIOUSLY

R12-LCB-CO-BO05A
1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-FMCRD1-0020

Sheet 89

  
Figure 4.14-6.  Sheet 88  Low Voltage Distribution System 
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4.14-317 

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-FMCRD1-0020
Sheet 88

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-FMCRD1 XMFR-B
INPUT CIRCUIT BREAKER

FROM PIP BUS 1000B3
OPENS SPURIOUSLY

R12-MCB-CO-BI05B
1.44E-05

R12-FMCRD1 XMFR-B
FROM PIP BUS 1000B3

FAILS TO OPERATE

R12-XFL-LP-X005B
1.92E-05

R12-FMCRD1 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G5

Sheet 90

R12-FMCRD1 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
CLOSE -- in

R12-LCB-OO-CCFBO-G5

Sheet 94

R12-FMCRD1 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 OPENS
SPURIOUSLY

R12-LCB-CO-BO05B
1.20E-05

R12-FMCRD1 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD1-UVRELAY

Sheet 98

R12-FMCRD1 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD1-SYNCRELAY

Sheet 103

LOSS OF 125VDC
SWITCHGEAR DC POWER
CONTROL SUPPLY FROM

BUS A3

R16-A3SWGR-ST

2 1.00E-03
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4.14-318 

R12-FMCRD1 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
OPEN -- inc

R12-LCB-CC-CCFBO-G5
Sheet 89

R12-LCB-CC-C_80

Sheet 91

R12-LCB-CC-C_79

Sheet 92

R12-LCB-CC-C_78

Sheet 93

R12-FMCRD1 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
OPEN

R12-LCB-CC-BO05A
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_3_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_4_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_5_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_5_7

2 7.94E-06
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4.14-319 

R12-LCB-CC-C_80
Sheet 90

CCF of two
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_3_5

3 2.65E-07
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4.14-320 

R12-LCB-CC-C_79
Sheet 90

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_3_4_5

3 2.65E-07
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4.14-321 

R12-LCB-CC-C_78
Sheet 90

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_5_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05
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4.14-322 

R12-FMCRD1 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
CLOSE -- in

R12-LCB-OO-CCFBO-G5
Sheet 89

R12-LCB-OO-C_80

Sheet 95

R12-LCB-OO-C_79

Sheet 96

R12-LCB-OO-C_78

Sheet 97

R12-FMCRD1 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-FMCRD1 FAILS TO
CLOSE

R12-LCB-OO-BO05B
1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_3_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_4_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_5_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_5_7

2 7.94E-06
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R12-LCB-OO-C_80
Sheet 94

CCF of two
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_3_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 95  Low Voltage Distribution System 
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R12-LCB-OO-C_79
Sheet 94

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_3_4_5

3 2.65E-07
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R12-LCB-OO-C_78
Sheet 94

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_5_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_5_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05
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R12-FMCRD1 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD1-UVRELAY
Sheet 89

R12-FMCRD1 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G6

Sheet 99

  
Figure 4.14-6.  Sheet 98  Low Voltage Distribution System 
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4.14-327 

R12-FMCRD1 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includ

R12-RE_-FO-CCFUV-G6
Sheet 98

R12-RE_-FO-C_107

Sheet 100

R12-RE_-FO-C_106

Sheet 101

R12-RE_-FO-C_105

Sheet 102

R12-FMCRD1 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVFMCRD1
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_1_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_2_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_3_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_4_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_5_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_6_7

2 8.57E-07
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R12-RE_-FO-C_107
Sheet 99

CCF of two
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_6_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_6

3 2.86E-08

  
Figure 4.14-6.  Sheet 100  Low Voltage Distribution System 
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R12-RE_-FO-C_106
Sheet 99

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_6

3 2.86E-08
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R12-RE_-FO-C_105
Sheet 99

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVFMCRD1 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-
R12-RE_-FO-CCFUV_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 102  Low Voltage Distribution System 
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4.14-331 

R12-FMCRD1 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-FMCRD1-SYNCRELAY
Sheet 89

R12-FMCRD1 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- incl

R12-RE_-FO-CCFSYNC-G6

Sheet 104

  
Figure 4.14-6.  Sheet 103  Low Voltage Distribution System 
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4.14-332 

R12-FMCRD1 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- incl

R12-RE_-FO-CCFSYNC-G6
Sheet 103

R12-RE_-FO-C_83

Sheet 105

R12-RE_-FO-C_82

Sheet 106

R12-RE_-FO-C_81

Sheet 107

R12-FMCRD1 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCFMCRD1
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_1_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_2_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_3_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_4_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_5_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD2
R12-RE_-FO-CCFSYNC_6_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 104  Low Voltage Distribution System 
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4.14-333 

R12-RE_-FO-C_83
Sheet 104

CCF of two
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD3
R12-RE_-FO-CCFSYNC_6_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_6

3 2.86E-08

  
Figure 4.14-6.  Sheet 105  Low Voltage Distribution System 
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4.14-334 

R12-RE_-FO-C_82
Sheet 104

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_6

3 2.86E-08

  
Figure 4.14-6.  Sheet 106  Low Voltage Distribution System 
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4.14-335 

R12-RE_-FO-C_81
Sheet 104

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_3_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCFMCRD1
&

R12-RE_-FO-SYNCFMCRD2
& R12-RE_R12-RE_-FO-CCFSYNC_6_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 107  Low Voltage Distribution System 
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4.14-336 

LOSS OF 480 VAC FROM
ISOLATION POWER
CENTER R12-D31

R12-D31

480 VAC ISOLATION
POWER CENTER R12-D31

FAILS DURING
OPERATION

R12-BAC-LP-R12D31
4.80E-06

480 VAC ISOLATION
POWER CENTER R12-D31

IN MAINTENANCE

R12-BAC-TM-R12D31
4.80E-06

LOSS OF POWER
SUPPLIES TO R12-D31

R12-D31-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-D31-0010

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-D31 XMFR-B INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI04B
1.44E-05

R12-D31 XMFR-B FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X004B
1.92E-05

R12-D31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-D31 OPENS

SPURIOUSLY
R12-LCB-CO-BO04B

1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-D31-0020

Sheet 109

  
Figure 4.14-6.  Sheet 108  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-337 

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-D31-0020
Sheet 108

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-D31 XMFR-A INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI04A
1.44E-05

R12-D31 XMFR-A FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X004A
1.92E-05

R12-D31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-D31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G4

Sheet 110

R12-D31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-D31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G4

Sheet 114

R12-D31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-D31 OPENS

SPURIOUSLY
R12-LCB-CO-BO04A

1.20E-05

R12-D31 UV RELAY
FAILS TO OPERATE ON

UV COND

R12-D31-UVRELAY

Sheet 118

R12-D31 SYNC RELAY
FAILS TO OPERATE ON

UV COND

R12-D31-SYNCRELAY

Sheet 123

R13 FAILS TO SUPPLY
R12-D31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTD31

Sheet 128

  
Figure 4.14-6.  Sheet 109  Low Voltage Distribution System 
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4.14-338 

R12-D31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-D31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G4
Sheet 109

R12-LCB-CC-C_77

Sheet 111

R12-LCB-CC-C_76

Sheet 112

R12-LCB-CC-C_75

Sheet 113

R12-D31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-D31 FAILS TO OPEN

R12-LCB-CC-BO04B
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_2_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_3_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_4_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_4_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 110  Low Voltage Distribution System 
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4.14-339 

R12-LCB-CC-C_77
Sheet 110

CCF of two
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_2_4

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_3_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 111  Low Voltage Distribution System 
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4.14-340 

R12-LCB-CC-C_76
Sheet 110

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_3_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 112  Low Voltage Distribution System 
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4.14-341 

R12-LCB-CC-C_75
Sheet 110

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_4_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 113  Low Voltage Distribution System 
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4.14-342 

R12-D31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-D31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G4
Sheet 109

R12-LCB-OO-C_77

Sheet 115

R12-LCB-OO-C_76

Sheet 116

R12-LCB-OO-C_75

Sheet 117

R12-D31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-D31 FAILS TO

CLOSE
R12-LCB-OO-BO04A

1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_2_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_3_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_4_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_4_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 114  Low Voltage Distribution System 
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4.14-343 

R12-LCB-OO-C_77
Sheet 114

CCF of two
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_2_4

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_3_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 115  Low Voltage Distribution System 
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4.14-344 

R12-LCB-OO-C_76
Sheet 114

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_4_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_3_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 116  Low Voltage Distribution System 
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R12-LCB-OO-C_75
Sheet 114

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_4_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_4_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_4_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 117  Low Voltage Distribution System 
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4.14-346 

R12-D31 UV RELAY
FAILS TO OPERATE ON

UV COND

R12-D31-UVRELAY
Sheet 109

R12-D31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G5

Sheet 119

  
Figure 4.14-6.  Sheet 118  Low Voltage Distribution System 
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4.14-347 

R12-D31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G5

Sheet 118

R12-RE_-FO-C_104

Sheet 120

R12-RE_-FO-C_103

Sheet 121

R12-RE_-FO-C_102

Sheet 122

R12-D31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVD31
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_3_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_4_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_5_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_5_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 119  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-348 

R12-RE_-FO-C_104
Sheet 119

CCF of two
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_5_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_3_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 120  Low Voltage Distribution System 
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4.14-349 

R12-RE_-FO-C_103
Sheet 119

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 121  Low Voltage Distribution System 
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4.14-350 

R12-RE_-FO-C_102
Sheet 119

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_5_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 122  Low Voltage Distribution System 
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4.14-351 

R12-D31 SYNC RELAY
FAILS TO OPERATE ON

UV COND

R12-D31-SYNCRELAY
Sheet 109

R12-D31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G5

Sheet 124

  
Figure 4.14-6.  Sheet 123  Low Voltage Distribution System 
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4.14-352 

R12-D31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G5
Sheet 123

R12-RE_-FO-C_80

Sheet 125

R12-RE_-FO-C_79

Sheet 126

R12-RE_-FO-C_78

Sheet 127

R12-D31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCD31
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_1_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_2_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_3_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_4_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_5_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_5_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 124  Low Voltage Distribution System 
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4.14-353 

R12-RE_-FO-C_80
Sheet 124

CCF of two
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_5_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 125  Low Voltage Distribution System 
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4.14-354 

R12-RE_-FO-C_79
Sheet 124

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 126  Low Voltage Distribution System 
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4.14-355 

R12-RE_-FO-C_78
Sheet 124

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCD31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_5_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 127  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-356 

R13 FAILS TO SUPPLY
R12-D31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTD31
Sheet 109

R13-41-RB-ST
1.00E-03

R13-42-RB-ST
1.00E-03

  
Figure 4.14-6.  Sheet 128  Low Voltage Distribution System 
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4.14-357 

LOSS OF 480 VAC FROM
ISOLATION POWER
CENTER R12-C30

R12-C31

480 VAC ISOLATION
POWER CENTER R12-C31

FAILS DURING
OPERATION

R12-BAC-LP-R12C31
4.80E-06

480 VAC ISOLATION
POWER CENTER R12-C31

IN MAINTENANCE

R12-BAC-TM-R12C31
4.80E-06

LOSS OF POWER
SUPPLIES TO R12-C31

R12-C31-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-C31-0010

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-C31 XMFR-A INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI03A
1.44E-05

R12-C31 XMFR-A FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X003A
1.92E-05

R12-C31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C31 OPENS

SPURIOUSLY
R12-LCB-CO-BO03A

1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-C31-0020

Sheet 130

  
Figure 4.14-6.  Sheet 129  Low Voltage Distribution System 
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4.14-358 

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-C31-0020
Sheet 129

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-C31 XMFR-B INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI03B
1.44E-05

R12-C31 XMFR-B FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X003B
1.92E-05

R12-C31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G3

Sheet 131

R12-C31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G3

Sheet 135

R12-C31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C31 OPENS

SPURIOUSLY
R12-LCB-CO-BO03B

1.20E-05

R12-C31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C31-UVRELAY

Sheet 139

R12-C31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C31-SYNCRELAY

Sheet 144

R13 FAILS TO SUPPLY
R12-C31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTC31

Sheet 149

  
Figure 4.14-6.  Sheet 130  Low Voltage Distribution System 
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4.14-359 

R12-C31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G3
Sheet 130

R12-LCB-CC-C_74

Sheet 132

R12-LCB-CC-C_73

Sheet 133

R12-LCB-CC-C_72

Sheet 134

R12-C31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-C31 FAILS TO OPEN

R12-LCB-CC-BO03A
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_1_3

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_2_3

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_3_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_3_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 131  Low Voltage Distribution System 
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4.14-360 

R12-LCB-CC-C_74
Sheet 131

CCF of two
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_3_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 132  Low Voltage Distribution System 
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4.14-361 

R12-LCB-CC-C_73
Sheet 131

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_3_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 133  Low Voltage Distribution System 
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4.14-362 

R12-LCB-CC-C_72
Sheet 131

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_3_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 134  Low Voltage Distribution System 
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4.14-363 

R12-C31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G3
Sheet 130

R12-LCB-OO-C_74

Sheet 136

R12-LCB-OO-C_73

Sheet 137

R12-LCB-OO-C_72

Sheet 138

R12-C31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-C31 FAILS TO

CLOSE
R12-LCB-OO-BO03B

1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_1_3

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_2_3

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_3_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_3_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 135  Low Voltage Distribution System 
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4.14-364 

R12-LCB-OO-C_74
Sheet 135

CCF of two
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_3_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 136  Low Voltage Distribution System 
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4.14-365 

R12-LCB-OO-C_73
Sheet 135

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_3_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 137  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-366 

R12-LCB-OO-C_72
Sheet 135

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_3_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_3_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_3_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 138  Low Voltage Distribution System 
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4.14-367 

R12-C31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C31-UVRELAY
Sheet 130

R12-C31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G4

Sheet 140

  
Figure 4.14-6.  Sheet 139  Low Voltage Distribution System 
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4.14-368 

R12-C31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G4

Sheet 139

R12-RE_-FO-C_101

Sheet 141

R12-RE_-FO-C_100

Sheet 142

R12-RE_-FO-C_99

Sheet 143

R12-C31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVC31
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_2_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_3_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_4_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_4_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_4_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 140  Low Voltage Distribution System 
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4.14-369 

R12-RE_-FO-C_101
Sheet 140

CCF of two
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_4_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_2_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_3_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 141  Low Voltage Distribution System 
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4.14-370 

R12-RE_-FO-C_100
Sheet 140

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 142  Low Voltage Distribution System 
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4.14-371 

R12-RE_-FO-C_99
Sheet 140

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_3_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_4_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 143  Low Voltage Distribution System 
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4.14-372 

R12-C31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-C31-SYNCRELAY
Sheet 130

R12-C31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G4

Sheet 145

  
Figure 4.14-6.  Sheet 144  Low Voltage Distribution System 
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4.14-373 

R12-C31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G4
Sheet 144

R12-RE_-FO-C_77

Sheet 146

R12-RE_-FO-C_76

Sheet 147

R12-RE_-FO-C_75

Sheet 148

R12-C31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCC31
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_1_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_2_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_3_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_4_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_4_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_4_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 145  Low Voltage Distribution System 
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4.14-374 

R12-RE_-FO-C_77
Sheet 145

CCF of two
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_4_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 146  Low Voltage Distribution System 
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4.14-375 

R12-RE_-FO-C_76
Sheet 145

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 147  Low Voltage Distribution System 
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4.14-376 

R12-RE_-FO-C_75
Sheet 145

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC23 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_3_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_4_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCC31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_4_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 148  Low Voltage Distribution System 
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4.14-377 

R13 FAILS TO SUPPLY
R12-C31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTC31
Sheet 130

R13-31-RB-ST
1.00E-03

R13-32-RB-ST
1.00E-03

  
Figure 4.14-6.  Sheet 149  Low Voltage Distribution System 
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4.14-378 

LOSS OF 480 VAC POWER
FROM ISOLATION POWER

CENTER B31

R12-B31

480 VAC ISOLATION
POWER CENTER R12-B31

FAILS DURING
OPERATION

R12-BAC-LP-R12B31
4.80E-06

480 VAC ISOLATION
POWER CENTER R12-B31

IN MAINTENANCE

R12-BAC-TM-R12B31
4.80E-06

LOSS OF POWER
SUPPLIES TO R12-B31

R12-B31-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-B31-0010

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-B31 XMFR-B INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI02B
1.44E-05

R12-B31 XMFR-B FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X002B
1.92E-05

R12-B31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B31 OPENS

SPURIOUSLY
R12-LCB-CO-BO02B

1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-B31-0020

Sheet 151

  
Figure 4.14-6.  Sheet 150  Low Voltage Distribution System 
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4.14-379 

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-B31-0020
Sheet 150

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-B31 XMFR-A INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI02A
1.44E-05

R12-B31 XMFR-A FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X002A
1.92E-05

R12-B31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-B31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G2

Sheet 152

R12-B31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G2

Sheet 156

R12-B31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B31 OPENS

SPURIOUSLY
R12-LCB-CO-BO02A

1.20E-05

R12-B31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -

R12-B31-UVRELAY

Sheet 160

R12-B31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-B31-SYNCRELAY

Sheet 165

R13 FAILS TO SUPPLY
R12-B31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTB31

Sheet 170

  
Figure 4.14-6.  Sheet 151  Low Voltage Distribution System 
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4.14-380 

R12-B31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-B31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G2
Sheet 151

R12-LCB-CC-C_71

Sheet 153

R12-LCB-CC-C_70

Sheet 154

R12-LCB-CC-C_69

Sheet 155

R12-B31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-B31 FAILS TO OPEN

R12-LCB-CC-BO02B
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B

R12-LCB-CC-CCFBO_1_2

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_2_3

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_2_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 152  Low Voltage Distribution System 
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4.14-381 

R12-LCB-CC-C_71
Sheet 152

CCF of two
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_2_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 153  Low Voltage Distribution System 
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4.14-382 

R12-LCB-CC-C_70
Sheet 152

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_2_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 154  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-383 

R12-LCB-CC-C_69
Sheet 152

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_2_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 155  Low Voltage Distribution System 
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4.14-384 

R12-B31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G2
Sheet 151

R12-LCB-OO-C_71

Sheet 157

R12-LCB-OO-C_70

Sheet 158

R12-LCB-OO-C_69

Sheet 159

R12-B31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-B31 FAILS TO

CLOSE
R12-LCB-OO-BO02A

1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A

R12-LCB-OO-CCFBO_1_2

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_2_3

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_2_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 156  Low Voltage Distribution System 
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4.14-385 

R12-LCB-OO-C_71
Sheet 156

CCF of two
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_2_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 157  Low Voltage Distribution System 
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4.14-386 

R12-LCB-OO-C_70
Sheet 156

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_2_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_2_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 158  Low Voltage Distribution System 
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4.14-387 

R12-LCB-OO-C_69
Sheet 156

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_2_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_2_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_2_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 159  Low Voltage Distribution System 
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4.14-388 

R12-B31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -

R12-B31-UVRELAY
Sheet 151

R12-B31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G2

Sheet 161

  
Figure 4.14-6.  Sheet 160  Low Voltage Distribution System 
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4.14-389 

R12-B31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G2

Sheet 160

R12-RE_-FO-C_95

Sheet 162

R12-RE_-FO-C_94

Sheet 163

R12-RE_-FO-C_93

Sheet 164

R12-B31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVB31
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31

R12-RE_-FO-CCFUV_1_2

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_2_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_2_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_2_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_2_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 161  Low Voltage Distribution System 
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4.14-390 

R12-RE_-FO-C_95
Sheet 161

CCF of two
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_2_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_2_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 162  Low Voltage Distribution System 
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4.14-391 

R12-RE_-FO-C_94
Sheet 161

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_2_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 163  Low Voltage Distribution System 
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4.14-392 

R12-RE_-FO-C_93
Sheet 161

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_2_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06
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R12-B31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-B31-SYNCRELAY
Sheet 151

R12-B31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G2

Sheet 166

  
Figure 4.14-6.  Sheet 165  Low Voltage Distribution System 
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4.14-394 

R12-B31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G2
Sheet 165

R12-RE_-FO-C_71

Sheet 167

R12-RE_-FO-C_70

Sheet 168

R12-RE_-FO-C_69

Sheet 169

R12-B31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCB31
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31

R12-RE_-FO-CCFSYNC_1_2

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23

R12-RE_-FO-CCFSYNC_2_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_2_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_2_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_2_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_2_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 166  Low Voltage Distribution System 
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4.14-395 

R12-RE_-FO-C_71
Sheet 166

CCF of two
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_2_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 167  Low Voltage Distribution System 
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4.14-396 

R12-RE_-FO-C_70
Sheet 166

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 168  Low Voltage Distribution System 
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4.14-397 

R12-RE_-FO-C_69
Sheet 166

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_2_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCB31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_2_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 169  Low Voltage Distribution System 
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4.14-398 

R13 FAILS TO SUPPLY
R12-B31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTB31
Sheet 151

R13-21-RB-ST
1.00E-03

R13-22-RB-ST
1.00E-03

  
Figure 4.14-6.  Sheet 170  Low Voltage Distribution System 
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4.14-399 

LOSS OF 480 VAC POWER
FROM ISOLATION POWER

CENTER A31

R12-A31

480 VAC ISOLATION
POWER CENTER R12-A31

FAILS DURING
OPERATION

R12-BAC-LP-R12A31
4.80E-06

480 VAC ISOLATION
POWER CENTER R12-A31

IN MAINTENANCE

R12-BAC-TM-R12A31
4.80E-06

LOSS OF POWER
SUPPLIES TO R12-A31

R12-A31-0000

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000A3

R12-A31-0010

LOSS OF 6.9 KV AC
FROM PIP-A BUS 1000A3

R11-1000A3

21 1.00E-03

R12-A31 XMFR-A INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000A3 OPENS

SPURIOUSLY

R12-MCB-CO-BI01A
1.44E-05

R12-A31 XMFR-A FROM
PIP BUS 1000A3 FAILS

TO OPERATE

R12-XFL-LP-X001A
1.92E-05

R12-A31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A31 OPENS

SPURIOUSLY
R12-LCB-CO-BO01A

1.20E-05

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-A31-0020

Sheet 172

  
Figure 4.14-6.  Sheet 171  Low Voltage Distribution System 
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4.14-400 

LOSS OF POWER SUPPLY
FROM 6.9KV PIP BUS

R11-1000B3

R12-A31-0020
Sheet 171

LOSS OF 6.9 KV AC
FROM PIP-B BUS 1000B3

R11-1000B3

20 1.00E-03

R12-A31 XMFR-B INPUT
CIRCUIT BREAKER FROM
PIP BUS 1000B3 OPENS

SPURIOUSLY

R12-MCB-CO-BI01B
1.44E-05

R12-A31 XMFR-B FROM
PIP BUS 1000B3 FAILS

TO OPERATE

R12-XFL-LP-X001B
1.92E-05

R12-A31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-A31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G1

Sheet 173

R12-A31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G1

Sheet 177

R12-A31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A31 OPENS

SPURIOUSLY
R12-LCB-CO-BO01B

1.20E-05

R12-A31 UV RELAY
FAILS TO OPERATE ON

UV COND

R12-A31-UVRELAY

Sheet 181

R12-A31 SYNC RELAY
FAILS TO OPERATE ON

UV COND

R12-A31-SYNCRELAY

Sheet 186

R13 FAILS TO SUPPLY
R12-A31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTA31

Sheet 191

  
Figure 4.14-6.  Sheet 172  Low Voltage Distribution System 
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4.14-401 

R12-A31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-A31 FAILS TO OPEN
-- including

R12-LCB-CC-CCFBO-G1
Sheet 172

R12-LCB-CC-C_68

Sheet 174

R12-LCB-CC-C_67

Sheet 175

R12-LCB-CC-C_66

Sheet 176

R12-A31 XMFR-A 
OUTPUT CIRCUIT
BREAKER TO BUS

R12-A31 FAILS TO OPEN

R12-LCB-CC-BO01A
1.00E-03

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B

R12-LCB-CC-CCFBO_1_2

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_1_3

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_4

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_5

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_6

2 7.94E-06

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 173  Low Voltage Distribution System 
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4.14-402 

R12-LCB-CC-C_68
Sheet 173

CCF of two
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_8

2 7.94E-06

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO03A

R12-LCB-CC-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_2_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 174  Low Voltage Distribution System 
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4.14-403 

R12-LCB-CC-C_67
Sheet 173

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO02B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO04B

R12-LCB-CC-CCFBO_1_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO03A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO05A

R12-LCB-CC-CCFBO_1_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 175  Low Voltage Distribution System 
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4.14-404 

R12-LCB-CC-C_66
Sheet 173

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO04B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO06B

R12-LCB-CC-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO05A &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO07B

R12-LCB-CC-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO06B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-CC-BO01A &
R12-LCB-CC-BO07B &
R12-LCB-CC-BO08A

R12-LCB-CC-CCFBO_1_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-CC-CCFBO'

R12-LCB-CC-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 176  Low Voltage Distribution System 
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4.14-405 

R12-A31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A31 FAILS TO
CLOSE -- includin

R12-LCB-OO-CCFBO-G1
Sheet 172

R12-LCB-OO-C_68

Sheet 178

R12-LCB-OO-C_67

Sheet 179

R12-LCB-OO-C_66

Sheet 180

R12-A31 XMFR-B 
OUTPUT CIRCUIT
BREAKER TO BUS
R12-A31 FAILS TO

CLOSE
R12-LCB-OO-BO01B

1.00E-03

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A

R12-LCB-OO-CCFBO_1_2

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_1_3

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_4

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_5

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_6

2 7.94E-06

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_7

2 7.94E-06

  
Figure 4.14-6.  Sheet 177  Low Voltage Distribution System 
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4.14-406 

R12-LCB-OO-C_68
Sheet 177

CCF of two
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_8

2 7.94E-06

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO03B

R12-LCB-OO-CCFBO_1_2_3

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_2_4

3 2.65E-07

  
Figure 4.14-6.  Sheet 178  Low Voltage Distribution System 
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4.14-407 

R12-LCB-OO-C_67
Sheet 177

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_2_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_2_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_2_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO02A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_2_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO04A

R12-LCB-OO-CCFBO_1_3_4

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_3_5

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_3_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_3_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO03B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_3_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO05B

R12-LCB-OO-CCFBO_1_4_5

3 2.65E-07

  
Figure 4.14-6.  Sheet 179  Low Voltage Distribution System 



NEDO-33201 Rev 3 

4.14-408 

R12-LCB-OO-C_66
Sheet 177

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_4_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_4_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO04A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_4_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO06A

R12-LCB-OO-CCFBO_1_5_6

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_5_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO05B &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_5_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO07A

R12-LCB-OO-CCFBO_1_6_7

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO06A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_6_8

3 2.65E-07

CCF of three
components:

R12-LCB-OO-BO01B &
R12-LCB-OO-BO07A &
R12-LCB-OO-BO08B

R12-LCB-OO-CCFBO_1_7_8

3 2.65E-07

CCF of all components
in group

'R12-LCB-OO-CCFBO'

R12-LCB-OO-CCFBO_ALL

8 5.00E-05

  
Figure 4.14-6.  Sheet 180  Low Voltage Distribution System 
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4.14-409 

R12-A31 UV RELAY
FAILS TO OPERATE ON

UV COND

R12-A31-UVRELAY
Sheet 172

R12-A31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G1

Sheet 182

  
Figure 4.14-6.  Sheet 181  Low Voltage Distribution System 
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4.14-410 

R12-A31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) --

including
R12-RE_-FO-CCFUV-G1

Sheet 181

R12-RE_-FO-C_92

Sheet 183

R12-RE_-FO-C_91

Sheet 184

R12-RE_-FO-C_90

Sheet 185

R12-A31 UV RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-UVA31
1.08E-04

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31

R12-RE_-FO-CCFUV_1_2

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_1_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1

R12-RE_-FO-CCFUV_1_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD2

R12-RE_-FO-CCFUV_1_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 182  Low Voltage Distribution System 
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4.14-411 

R12-RE_-FO-C_92
Sheet 182

CCF of two
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD3

R12-RE_-FO-CCFUV_1_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC23

R12-RE_-FO-CCFUV_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_2_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 183  Low Voltage Distribution System 
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4.14-412 

R12-RE_-FO-C_91
Sheet 182

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVB31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVC31

R12-RE_-FO-CCFUV_1_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC23 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVD31

R12-RE_-FO-CCFUV_1_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 184  Low Voltage Distribution System 
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4.14-413 

R12-RE_-FO-C_90
Sheet 182

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVC31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVD31 &
R12-RE_-FO-UVFMCR

R12-RE_-FO-CCFUV_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD1 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-UVA31 &
R12-RE_-FO-UVFMCRD2 &

R12-RE_-FO-UVF
R12-RE_-FO-CCFUV_1_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFUV'

R12-RE_-FO-CCFUV_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 185  Low Voltage Distribution System 
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4.14-414 

R12-A31 SYNC RELAY
FAILS TO OPERATE ON

UV COND

R12-A31-SYNCRELAY
Sheet 172

R12-A31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G1

Sheet 187

  
Figure 4.14-6.  Sheet 186  Low Voltage Distribution System 
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4.14-415 

R12-A31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY) -- includi

R12-RE_-FO-CCFSYNC-G1
Sheet 186

R12-RE_-FO-C_68

Sheet 188

R12-RE_-FO-C_67

Sheet 189

R12-RE_-FO-C_66

Sheet 190

R12-A31 SYNC RELAY
(SOLID STATE) FAILS

TO OPERATE ON DEMAND
(STANDBY)

R12-RE_-FO-SYNCA31
1.08E-04

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31

R12-RE_-FO-CCFSYNC_1_2

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23

R12-RE_-FO-CCFSYNC_1_3

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31

R12-RE_-FO-CCFSYNC_1_4

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31

R12-RE_-FO-CCFSYNC_1_5

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

R12-RE_-FO-CCFSYNC_1_6

2 8.57E-07

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD2

R12-RE_-FO-CCFSYNC_1_7

2 8.57E-07

  
Figure 4.14-6.  Sheet 187  Low Voltage Distribution System 
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4.14-416 

R12-RE_-FO-C_68
Sheet 187

CCF of two
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD3

R12-RE_-FO-CCFSYNC_1_8

2 8.57E-07

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_3

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_4

3 2.86E-08

  
Figure 4.14-6.  Sheet 188  Low Voltage Distribution System 
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4.14-417 

R12-RE_-FO-C_67
Sheet 187

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCB31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_2_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_4

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_5

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC23 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_3_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_5

3 2.86E-08

  
Figure 4.14-6.  Sheet 189  Low Voltage Distribution System 
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4.14-418 

R12-RE_-FO-C_66
Sheet 187

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCC31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_4_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_6

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCD31 &

R12-RE_-FO-SY
R12-RE_-FO-CCFSYNC_1_5_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_7

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD1

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_6_8

3 2.86E-08

CCF of three
components:

R12-RE_-FO-SYNCA31 &
R12-RE_-FO-SYNCFMCRD2

& R12-RE_-FO
R12-RE_-FO-CCFSYNC_1_7_8

3 2.86E-08

CCF of all components
in group

'R12-RE_-FO-CCFSYNC'

R12-RE_-FO-CCFSYNC_ALL

8 5.40E-06

  
Figure 4.14-6.  Sheet 190  Low Voltage Distribution System 
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4.14-419 

R13 FAILS TO SUPPLY
R12-A31 125VAC AUTO

BUS TRANSFER CONTROL
POWER

R12-CPABTA31
Sheet 172

R13-11-RB-ST
1.00E-03

R13-12-RB-ST
1.00E-03

  
Figure 4.14-6.  Sheet 191  Low Voltage Distribution System 
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4.14-420 

 
NO POWER SUPPLY FROM

DG-A TO PIP BUS
R11-1000A3

R21-DGA

STANDBY DIESEL
GENERATOR "A" IN

MAINTENANCE

R21-DG_-TM-DGA
4.60E-02

DG-A FAILS TO
AUTO-START

R21-DGA-0010

DG-A FAILS TO START
AND LOAD -- including

common cause

R21-DG_-FS-CCF-G1

DG-A FAILS TO START
AND LOAD

R21-DG_-FS-DGA
1.40E-02

CCF of two
components:

R21-DG_-FS-DGA &
R21-DG_-FS-DGB

R21-DG_-FS-CCF_1_2

2 2.86E-04

R16-A3SWGR-ST
1.00E-03

SEQUENCING AND LOAD
SHEDDING FAILURE

R21-DGA-0030

Sheet 2

DG-A FAILS TO RUN

R21-DGA-0020

Sheet 3

 
Figure 4.14-7. Standby On Site AC Power Supply Fault Tree 
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4.14-421 

SEQUENCING AND LOAD
SHEDDING FAILURE

R21-DGA-0030
Sheet 1

CIRCUIT BREAKER TO
LOAD 1 FAILS TO OPEN

-- including common
cause

R21-MCB-CC-CCFLS-G1

CIRCUIT BREAKER TO
LOAD 1 FAILS TO OPEN

R21-MCB-CC-1LOAD1
5.00E-04

CCF of two
components:

R21-MCB-CC-1LOAD1 &
R21-MCB-CC-2LOAD1

R21-MCB-CC-CCFLS_1_2

2 5.56E-05

CIRCUIT BREAKER TO
LOAD 2 FAILS TO OPEN

R21-MCB-CC-1LOAD2
5.00E-04

CIRCUIT BREAKER TO
LOAD 3 FAILS TO OPEN

R21-MCB-CC-1LOAD3
5.00E-04

CIRCUIT BREAKER TO
LOAD 4 FAILS TO OPEN

R21-MCB-CC-1LOAD4
5.00E-04

CIRCUIT BREAKER TO
LOAD 5 FAILS TO OPEN

R21-MCB-CC-1LOAD5
5.00E-04

  
Figure 4.14-7.  Sheet 2  Standby On Site AC Power Supply 
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4.14-422 

DG-A FAILS TO RUN

R21-DGA-0020
Sheet 1

DG-A JACKET COOLING
FAILURE

R21-DGA-0080

AIR OPERATED VALVE 
FAILS TO CLOSE --
including common

cause

P21-ACV-OO-CCF23-G1

AIR OPERATED VALVE 
FAILS TO CLOSE

P21-ACV-OO-F023A
2.00E-03

CCF of two
components:

P21-ACV-OO-F023A &
P21-ACV-OO-F023B

P21-ACV-OO-CCF23_1_2

2 2.22E-04

DG-B FAILS TO RUN DUE
TO INADEQUATE JACKET

COOLING

P21-0001-_1A-LL
1.00E-03

DG-A ROOM COOLING
FAILURE

R21-DGA-0050

LOSS OF DG-A ROOM
VENTING

R21-VENTA

LOSS OF NORMAL DG-A
ROOM VENTING

R21-NORMVENTA

Sheet 4

LOSS OF DG-A
SUPPLEMENTAL VENTING

R21-SUPPVENTA

Sheet 5

LOSS OF DG ELECTRONIC
EQUIP. ROOM COOLING

R21-COOLINGA

Sheet 19

LOSS OF BUS A2-01A
(ELECTRICAL BLDG)
(LL- NO DG & OTHER

MEDIUM VOLTAGE BUS)

R12-A2-01A-LL

2 1.00E-03

DG-A FUEL OIL STORAGE
& TRANSFER SYSTEM

FAILURE

R21-DGA-0060

Sheet 20

DIESEL GENERATOR "A"
FAILS TO RUN GIVEN

START

R21-DGA-0070

DIESEL GENERATOR "A"
FAILS TO RUN GIVEN

START -- including
common cause

R21-DG_-FR-CCF-G1

Sheet 29

  
Figure 4.14-7.  Sheet 3  Standby On Site AC Power Supply 
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4.14-423 

LOSS OF NORMAL DG-A
ROOM VENTING

R21-NORMVENTA
Sheet 3

DG-A NORMAL 
VENTILATION FAN 

FAILS TO RUN --
including common

cause
R21-FAN-FR-AHU2-G1

DG-A NORMAL 
VENTILATION FAN 

FAILS TO RUN

R21-FAN-FR-AHU2A
2.40E-04

CCF of two
components:

R21-FAN-FR-AHU2A &
R21-FAN-FR-AHU2B

R21-FAN-FR-AHU2_1_2

2 1.26E-05

  
Figure 4.14-7.  Sheet 4  Standby On Site AC Power Supply 
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4.14-424 

LOSS OF DG-A
SUPPLEMENTAL VENTING

R21-SUPPVENTA
Sheet 3

LOSS OF DG-A
SUPPLEMENTAL VENTING

DUE TO FAN FAILURES

R21-SUPPFANA

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G1

Sheet 6

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G3

Sheet 8

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G5

Sheet 10

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G1

Sheet 12

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G3

Sheet 14

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G5

Sheet 16

LOSS OF DG-A
SUPPLEMENTAL VENTING

DUE TO DAMPER
FAILURES

R21-SUPPMODA

Sheet 18

  
Figure 4.14-7.  Sheet 5  Standby On Site AC Power Supply 
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4.14-425 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G1
Sheet 5

R21-FAN-FS-R_66

Sheet 7

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-10A
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B

R21-FAN-FS-ROOF_1_2

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_1_3

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_1_2_3

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_2_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_2_5

3 3.33E-07

  
Figure 4.14-7.  Sheet 6  Standby On Site AC Power Supply 
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4.14-426 

R21-FAN-FS-R_66
Sheet 6

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_2_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_3_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05

  
Figure 4.14-7.  Sheet 7  Standby On Site AC Power Supply 
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4.14-427 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G3
Sheet 5

R21-FAN-FS-R_68

Sheet 9

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-11A
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_1_3

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_2_3

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_3_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_3_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_1_2_3

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_3_5

3 3.33E-07
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4.14-428 

R21-FAN-FS-R_68
Sheet 8

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_2_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_3_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_3_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05

  
Figure 4.14-7.  Sheet 9  Standby On Site AC Power Supply 
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4.14-429 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G5
Sheet 5

R21-FAN-FS-R_70

Sheet 11

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-12A
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_3_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_4_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_5_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_2_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_3_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_4_5

3 3.33E-07

  
Figure 4.14-7.  Sheet 10  Standby On Site AC Power Supply 
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4.14-430 

R21-FAN-FS-R_70
Sheet 10

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_3_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_3_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_4_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05

  
Figure 4.14-7.  Sheet 11  Standby On Site AC Power Supply 
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4.14-431 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G1
Sheet 5

R21-FAN-FR-R_66

Sheet 13

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-10A
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B

R21-FAN-FR-ROOF_1_2

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_1_3

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_1_2_3

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_2_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_2_5

3 6.32E-08
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4.14-432 

R21-FAN-FR-R_66
Sheet 12

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_2_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_3_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06

  
Figure 4.14-7.  Sheet 13  Standby On Site AC Power Supply 
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4.14-433 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G3
Sheet 5

R21-FAN-FR-R_68

Sheet 15

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-11A
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_1_3

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_2_3

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_3_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_3_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_1_2_3

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_3_5

3 6.32E-08
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4.14-434 

R21-FAN-FR-R_68
Sheet 14

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_2_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_3_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_3_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06

  
Figure 4.14-7.  Sheet 15  Standby On Site AC Power Supply 
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4.14-435 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G5
Sheet 5

R21-FAN-FR-R_70

Sheet 17

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-12A
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_3_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_4_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_5_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_2_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_3_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_4_5

3 6.32E-08
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4.14-436 

R21-FAN-FR-R_70
Sheet 16

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_3_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_3_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_4_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06
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4.14-437 

LOSS OF DG-A
SUPPLEMENTAL VENTING

DUE TO DAMPER
FAILURES

R21-SUPPMODA
Sheet 5

MOTOR-OPERATED DAMPER
 FAILS TO OPEN --
including common

cause

R21-MOD-CC-1-G1

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-1A
3.00E-03

CCF of two
components:

R21-MOD-CC-1A &
R21-MOD-CC-1B

R21-MOD-CC-1_1_2

2 3.33E-04

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-2A
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-3A
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-4A
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-5A
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-6A
3.00E-03
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4.14-438 

LOSS OF DG ELECTRONIC
EQUIP. ROOM COOLING

R21-COOLINGA
Sheet 3

AIR HANDLING UNIT 
FAILS TO START --
including common

cause

R21-AHU-FS-AHU3-G1

AIR HANDLING UNIT 
FAILS TO START

R21-AHU-FS-3A
6.00E-03

CCF of two
components:

R21-AHU-FS-3A &
R21-AHU-FS-3B

R21-AHU-FS-AHU3_1_2

2 6.67E-04

AIR HANDLING UNIT 
FAILS TO RUN --
including common

cause

R21-AHU-FR-AHU3-G1

AIR HANDLING UNIT 
FAILS TO RUN

R21-AHU-FR-3A
2.40E-04

CCF of two
components:

R21-AHU-FR-3A &
R21-AHU-FR-3B

R21-AHU-FR-AHU3_1_2

2 1.26E-05

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN A
FAILS

NICWSA-SYS-FAILS
1.00E-03
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4.14-439 

DG-A FUEL OIL STORAGE
& TRANSFER SYSTEM

FAILURE

R21-DGA-0060
Sheet 3

STORAGE TANK FOR DG-A
FAILS TO SUPPLY

DIESEL FUEL

R21-STRGTNKA

TANK  FAILS
CATASTROPHICALLY

R21-TNK-RP-1A
2.40E-06

LOSS OF BUS A2-01A
(ELECTRICAL BLDG)
(LL- NO DG & OTHER

MEDIUM VOLTAGE BUS)

R12-A2-01A-LL

2 1.00E-03

FUEL OIL TRANSFER
FAILURE FOR DG-A

R21-TRANSFERA

FUEL OIL TRANSFER
TRAIN 1 FAILURE FOR

DG-A

R21-TRANSFER1A

Sheet 21

FUEL OIL TRANSFER
TRAIN 2 FAILURE FOR

DG-A

R21-TRANSFER2A

Sheet 25

FILTER  PLUGGED

R21-FLT-PG-DGA
3.60E-03

DAY TANK FOR DG-A
FAILS TO SUPPLY

DIESEL FUEL

R21-DAYTNKA

TANK  FAILS
CATASTROPHICALLY

R21-TNK-RP-2A
2.40E-06

LEVEL TRANSMITTER 
FAILS TO RESPOND TO

LEVEL CHANGES

R21-LT_-NO-DGA
2.40E-05

MANUAL VALVE
PLUGS/TRANSFERS

CLOSED

R21-BV_-OC-F7A
7.20E-07
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4.14-440 

FUEL OIL TRANSFER
TRAIN 1 FAILURE FOR

DG-A

R21-TRANSFER1A
Sheet 20

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F1A
1.08E-05

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G1

Sheet 22

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G1

Sheet 23

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G1

Sheet 24

CHECK VALVE  FAILS TO
REMAIN OPEN

R21-UV_-OC-F3A
7.20E-05

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F5A
1.08E-05

FAILURE TO RESTORE
FUEL OIL TRANSFER

TRAIN 1 FOR DG-A

R21-TRN-RE-FODG1A
7.50E-03
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4.14-441 

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G1
Sheet 21

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START

R21-MP_-FS-P1A
2.00E-03

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B

R21-MP_-FS-FOPUMP_1_2

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_1_3

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_4

2 3.70E-05

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_1_2_3

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_2_4

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_3_4

3 3.70E-06

CCF of all components
in group

'R21-MP_-FS-FOPUMP'

R21-MP_-FS-FOPUMP_ALL

4 1.00E-04
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4.14-442 

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G1
Sheet 21

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN

R21-MP_-FR-P1A
6.00E-04

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B

R21-MP_-FR-FOPUMP_1_2

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_1_3

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_4

2 5.26E-06

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_1_2_3

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_2_4

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_3_4

3 5.26E-07

CCF of all components
in group

'R21-MP_-FR-FOPUMP'

R21-MP_-FR-FOPUMP_ALL

4 1.42E-05
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4.14-443 

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G1
Sheet 21

CHECK VALVE  FAILS TO
OPEN

R21-UV_-CC-F3A
1.00E-04

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B

R21-UV_-CC-FO_1_2

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4A

R21-UV_-CC-FO_1_3

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_4

2 1.85E-06

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4A

R21-UV_-CC-FO_1_2_3

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_2_4

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_3_4

3 1.85E-07

CCF of all components
in group

'R21-UV_-CC-FO'

R21-UV_-CC-FO_ALL

4 5.00E-06
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4.14-444 

FUEL OIL TRANSFER
TRAIN 2 FAILURE FOR

DG-A

R21-TRANSFER2A
Sheet 20

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F2A
1.08E-05

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G3

Sheet 26

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G3

Sheet 27

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G3

Sheet 28

CHECK VALVE  FAILS TO
REMAIN OPEN

R21-UV_-OC-F4A
7.20E-05

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F6A
1.08E-05

FAILURE TO RESTORE
FUEL OIL TRANSFER

TRAIN 2 FOR DG-A

R21-TRN-RE-FODG2A
7.50E-03
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4.14-445 

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G3
Sheet 25

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START

R21-MP_-FS-P2A
2.00E-03

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_1_3

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_2_3

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_3_4

2 3.70E-05

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_1_2_3

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_3_4

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_2_3_4

3 3.70E-06

CCF of all components
in group

'R21-MP_-FS-FOPUMP'

R21-MP_-FS-FOPUMP_ALL

4 1.00E-04
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4.14-446 

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G3
Sheet 25

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN

R21-MP_-FR-P2A
6.00E-04

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_1_3

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_2_3

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_3_4

2 5.26E-06

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_1_2_3

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_3_4

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_2_3_4

3 5.26E-07

CCF of all components
in group

'R21-MP_-FR-FOPUMP'

R21-MP_-FR-FOPUMP_ALL

4 1.42E-05
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4.14-447 

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G3
Sheet 25

CHECK VALVE  FAILS TO
OPEN

R21-UV_-CC-F4A
1.00E-04

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4A

R21-UV_-CC-FO_1_3

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4A

R21-UV_-CC-FO_2_3

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_3_4

2 1.85E-06

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4A

R21-UV_-CC-FO_1_2_3

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_3_4

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_2_3_4

3 1.85E-07

CCF of all components
in group

'R21-UV_-CC-FO'

R21-UV_-CC-FO_ALL

4 5.00E-06
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4.14-448 

DIESEL GENERATOR "A"
FAILS TO RUN GIVEN

START -- including
common cause

R21-DG_-FR-CCF-G1
Sheet 3

DIESEL GENERATOR "A"
FAILS TO RUN GIVEN

START

R21-DG_-FR-DGA
5.76E-02

CCF of two
components:

R21-DG_-FR-DGA &
R21-DG_-FR-DGB

R21-DG_-FR-CCF_1_2

2 4.54E-03
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4.14-449 

NO POWER SUPLLY FROM
DG-B TO PIP BUS

R11-1000B3

R21-DGB

STANDBY DIESEL
GENERATOR "B" IN

MAINTENANCE

R21-DG_-TM-DGB
4.60E-02

DG-B FAILS TO
AUTO-START

R21-DGB-0010

DG-B FAILS TO START
AND LOAD -- including

common cause

R21-DG_-FS-CCF-G2

DG-B FAILS TO START
AND LOAD

R21-DG_-FS-DGB
1.40E-02

CCF of two
components:

R21-DG_-FS-DGA &
R21-DG_-FS-DGB

R21-DG_-FS-CCF_1_2

2 2.86E-04

R16-B3SWGR-ST
1.00E-03

SEQUENCING AND LOAD
SHEDDING FAILURE

R21-DGB-0030

Sheet 31

DG-B FAILS TO RUN

R21-DGB-0020

Sheet 32
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4.14-450 

SEQUENCING AND LOAD
SHEDDING FAILURE

R21-DGB-0030
Sheet 30

CIRCUIT BREAKER TO
LOAD 1 FAILS TO OPEN

-- including common
cause

R21-MCB-CC-CCFLS-G2

CIRCUIT BREAKER TO
LOAD 1 FAILS TO OPEN

R21-MCB-CC-2LOAD1
5.00E-04

CCF of two
components:

R21-MCB-CC-1LOAD1 &
R21-MCB-CC-2LOAD1

R21-MCB-CC-CCFLS_1_2

2 5.56E-05

CIRCUIT BREAKER TO
LOAD 2 FAILS TO OPEN

R21-MCB-CC-2LOAD2
5.00E-04

CIRCUIT BREAKER TO
LOAD 4 FAILS TO OPEN

R21-MCB-CC-2LOAD4
5.00E-04

CIRCUIT BREAKER TO
LOAD 5 FAILS TO OPEN

R21-MCB-CC-2LOAD5
5.00E-04

CIRCUIT BREAKER TO
LOAD 3 FAILS TO OPEN

R21-MCB-CC-2LOAD3
5.00E-04
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4.14-451 

DG-B FAILS TO RUN

R21-DGB-0020
Sheet 30

DG-B JACKET COOLING
FAILURE

R21-DGB-0080

AIR OPERATED VALVE 
FAILS TO CLOSE --
including common

cause

P21-ACV-OO-CCF23-G2

AIR OPERATED VALVE 
FAILS TO CLOSE

P21-ACV-OO-F023B
2.00E-03

CCF of two
components:

P21-ACV-OO-F023A &
P21-ACV-OO-F023B

P21-ACV-OO-CCF23_1_2

2 2.22E-04

DG-B FAILS TO RUN DUE
TO INADEQUATE JACKET

COOLING

P21-0001-_1B-LL
1.00E-03

DG-B ROOM COOLING
FAILURE

R21-DGB-0050

LOSS OF DG-B ROOM
VENTING

R21-VENTB

LOSS OF NORMAL DG-B
ROOM VENTING

R21-NORMVENTB

Sheet 33

LOSS OF DG-B
SUPPLEMENTAL VENTING

R21-SUPPVENTB

Sheet 34

LOSS OF DG ELECTRONIC
EQUIP. ROOM COOLING

R21-COOLINGB

Sheet 48

LOSS OF BUS B2-01B
(ELECTRICAL BLDG)
(LL- NO DG & OTHER

MEDIUM VOLTAGE BUS)

R12-B2-01B-LL

2 1.00E-03

DG-B FUEL OIL STORAGE
& TRANSFER SYSTEM

FAILURE

R21-DGB-0060

Sheet 49

DIESEL GENERATOR "B"
FAILS TO RUN GIVEN

START

R21-DGB-0070

DIESEL GENERATOR "B"
FAILS TO RUN GIVEN

START -- including
common cause

R21-DG_-FR-CCF-G2

Sheet 58
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4.14-452 

LOSS OF NORMAL DG-B
ROOM VENTING

R21-NORMVENTB
Sheet 32

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-AHU2-G2

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-AHU2B
2.40E-04

CCF of two
components:

R21-FAN-FR-AHU2A &
R21-FAN-FR-AHU2B

R21-FAN-FR-AHU2_1_2

2 1.26E-05
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4.14-453 

LOSS OF DG-B
SUPPLEMENTAL VENTING

R21-SUPPVENTB
Sheet 32

LOSS OF DG-B
SUPPLEMENTAL VENTING

DUE TO FAN FAILURES

R21-SUPPFANB

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G2

Sheet 35

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G4

Sheet 37

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G6

Sheet 39

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G2

Sheet 41

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G4

Sheet 43

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G6

Sheet 45

LOSS OF DG-B
SUPPLEMENTAL VENTING

DUE TO DAMPER
FAILURES

R21-SUPPMODB

Sheet 47
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4.14-454 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G2
Sheet 34

R21-FAN-FS-R_67

Sheet 36

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-10B
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B

R21-FAN-FS-ROOF_1_2

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_2_3

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_2_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11A

R21-FAN-FS-ROOF_1_2_3

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_2_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_2_5

3 3.33E-07
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NEDO-33201 Rev 3 

4.14-455 

R21-FAN-FS-R_67
Sheet 35

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_2_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_2_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_3_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05
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4.14-456 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G4
Sheet 34

R21-FAN-FS-R_69

Sheet 38

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-11B
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_2_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_3_4

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_4_5

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_4_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_2_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_1_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_1_4_5

3 3.33E-07
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4.14-457 

R21-FAN-FS-R_69
Sheet 37

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-11B

R21-FAN-FS-ROOF_2_3_4

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_2_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12A

R21-FAN-FS-ROOF_3_4_5

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_4_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05
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4.14-458 

BLOWER/VENTILATION
FAN  FAILS TO START

-- including common
cause

R21-FAN-FS-ROOF-G6
Sheet 34

R21-FAN-FS-R_71

Sheet 40

BLOWER/VENTILATION
FAN  FAILS TO START

R21-FAN-FS-12B
6.00E-04

CCF of two
components:

R21-FAN-FS-10A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_6

2 6.67E-06

CCF of two
components:

R21-FAN-FS-10B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_6

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_6

2 6.67E-06

CCF of two
components:

R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_4_6

2 6.67E-06

CCF of two
components:

R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_5_6

2 6.67E-06

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-10B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_2_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_4_6

3 3.33E-07
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4.14-459 

R21-FAN-FS-R_71
Sheet 39

CCF of three
components:

R21-FAN-FS-10A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_1_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_3_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-10B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_2_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-11B &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_4_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11A &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_3_5_6

3 3.33E-07

CCF of three
components:

R21-FAN-FS-11B &
R21-FAN-FS-12A &
R21-FAN-FS-12B

R21-FAN-FS-ROOF_4_5_6

3 3.33E-07

CCF of all components
in group

'R21-FAN-FS-ROOF'

R21-FAN-FS-ROOF_ALL

6 3.00E-05
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4.14-460 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G2
Sheet 34

R21-FAN-FR-R_67

Sheet 42

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-10B
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B

R21-FAN-FR-ROOF_1_2

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_2_3

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_2_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11A

R21-FAN-FR-ROOF_1_2_3

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_2_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_2_5

3 6.32E-08
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4.14-461 

R21-FAN-FR-R_67
Sheet 41

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_2_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_2_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_3_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06
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4.14-462 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G4
Sheet 34

R21-FAN-FR-R_69

Sheet 44

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-11B
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_2_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_3_4

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_4_5

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_4_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_2_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_1_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_1_4_5

3 6.32E-08
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4.14-463 

R21-FAN-FR-R_69
Sheet 43

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-11B

R21-FAN-FR-ROOF_2_3_4

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_2_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12A

R21-FAN-FR-ROOF_3_4_5

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_4_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06
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4.14-464 

BLOWER/VENTILATION
FAN  FAILS TO RUN --

including common
cause

R21-FAN-FR-ROOF-G6
Sheet 34

R21-FAN-FR-R_71

Sheet 46

BLOWER/VENTILATION
FAN  FAILS TO RUN

R21-FAN-FR-12B
2.40E-04

CCF of two
components:

R21-FAN-FR-10A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_6

2 1.26E-06

CCF of two
components:

R21-FAN-FR-10B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_6

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_6

2 1.26E-06

CCF of two
components:

R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_4_6

2 1.26E-06

CCF of two
components:

R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_5_6

2 1.26E-06

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-10B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_2_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_4_6

3 6.32E-08

  
Figure 4.14-7.  Sheet 45  Standby On Site AC Power Supply 



NEDO-33201 Rev 3 

4.14-465 

R21-FAN-FR-R_71
Sheet 45

CCF of three
components:

R21-FAN-FR-10A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_1_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_3_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-10B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_2_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-11B &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_4_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11A &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_3_5_6

3 6.32E-08

CCF of three
components:

R21-FAN-FR-11B &
R21-FAN-FR-12A &
R21-FAN-FR-12B

R21-FAN-FR-ROOF_4_5_6

3 6.32E-08

CCF of all components
in group

'R21-FAN-FR-ROOF'

R21-FAN-FR-ROOF_ALL

6 5.68E-06
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4.14-466 

LOSS OF DG-B
SUPPLEMENTAL VENTING

DUE TO DAMPER
FAILURES

R21-SUPPMODB
Sheet 34

MOTOR-OPERATED DAMPER
 FAILS TO OPEN --
including common

cause

R21-MOD-CC-1-G2

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-1B
3.00E-03

CCF of two
components:

R21-MOD-CC-1A &
R21-MOD-CC-1B

R21-MOD-CC-1_1_2

2 3.33E-04

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-2B
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-3B
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-4B
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-5B
3.00E-03

MOTOR-OPERATED DAMPER
 FAILS TO OPEN

R21-MOD-CC-6B
3.00E-03
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4.14-467 

LOSS OF DG ELECTRONIC
EQUIP. ROOM COOLING

R21-COOLINGB
Sheet 32

AIR HANDLING UNIT 
FAILS TO START --
including common

cause

R21-AHU-FS-AHU3-G2

AIR HANDLING UNIT 
FAILS TO START

R21-AHU-FS-3B
6.00E-03

CCF of two
components:

R21-AHU-FS-3A &
R21-AHU-FS-3B

R21-AHU-FS-AHU3_1_2

2 6.67E-04

AIR HANDLING UNIT 
FAILS TO RUN --
including common

cause

R21-AHU-FR-AHU3-G2

AIR HANDLING UNIT 
FAILS TO RUN

R21-AHU-FR-3B
2.40E-04

CCF of two
components:

R21-AHU-FR-3A &
R21-AHU-FR-3B

R21-AHU-FR-AHU3_1_2

2 1.26E-05

NUCLEAR ISLAND
CHILLED WATER

SUBSYSTEM TRAIN B
FAILS

NICWSB-SYS-FAILS
1.00E-03

  
Figure 4.14-7.  Sheet 48  Standby On Site AC Power Supply 
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DG-B FUEL OIL STORAGE
& TRANSFER SYSTEM

FAILURE

R21-DGB-0060
Sheet 32

STORAGE TANK FOR DG-B
FAILS TO SUPPLY

DIESEL FUEL

R21-STRGTNKB

TANK  FAILS
CATASTROPHICALLY

R21-TNK-RP-1B
2.40E-06

LOSS OF BUS B2-01B
(ELECTRICAL BLDG)
(LL- NO DG & OTHER

MEDIUM VOLTAGE BUS)

R12-B2-01B-LL

2 1.00E-03

FUEL OIL TRANSFER
FAILURE FOR DG-B

R21-TRANSFERB

FUEL OIL TRANSFER
TRAIN 1 FAILURE FOR

DG-B

R21-TRANSFER1B

Sheet 50

FUEL OIL TRANSFER
TRAIN 2 FAILURE FOR

DG-B

R21-TRANSFER2B

Sheet 54

FILTER  PLUGGED

R21-FLT-PG-DGB
3.60E-03

DAY TANK FOR DG-B
FAILS TO SUPPLY

DIESEL FUEL

R21-DAYTNKB

TANK  FAILS
CATASTROPHICALLY

R21-TNK-RP-2B
2.40E-06

LEVEL TRANSMITTER 
FAILS TO RESPOND TO

LEVEL CHANGES

R21-LT_-NO-DGB
2.40E-05

MANUAL VALVE
PLUGS/TRANSFERS

CLOSED

R21-BV_-OC-F7B
7.20E-07

  
Figure 4.14-7.  Sheet 49  Standby On Site AC Power Supply 
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FUEL OIL TRANSFER
TRAIN 1 FAILURE FOR

DG-B

R21-TRANSFER1B
Sheet 49

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F1B
1.08E-05

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G2

Sheet 51

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G2

Sheet 52

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G2

Sheet 53

CHECK VALVE  FAILS TO
REMAIN OPEN

R21-UV_-OC-F3B
7.20E-05

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F5B
1.08E-05

FAILURE TO RESTORE
FUEL OIL TRANSFER

TRAIN 1 FOR DG-B

R21-TRN-RE-FODG1B
7.50E-03

  
Figure 4.14-7.  Sheet 50  Standby On Site AC Power Supply 
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MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G2
Sheet 50

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START

R21-MP_-FS-P1B
2.00E-03

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B

R21-MP_-FS-FOPUMP_1_2

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_2_3

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_2_4

2 3.70E-05

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2A

R21-MP_-FS-FOPUMP_1_2_3

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_2_4

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_2_3_4

3 3.70E-06

CCF of all components
in group

'R21-MP_-FS-FOPUMP'

R21-MP_-FS-FOPUMP_ALL

4 1.00E-04

  
Figure 4.14-7.  Sheet 51  Standby On Site AC Power Supply 
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MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G2
Sheet 50

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN

R21-MP_-FR-P1B
6.00E-04

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B

R21-MP_-FR-FOPUMP_1_2

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_2_3

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_2_4

2 5.26E-06

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2A

R21-MP_-FR-FOPUMP_1_2_3

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_2_4

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_2_3_4

3 5.26E-07

CCF of all components
in group

'R21-MP_-FR-FOPUMP'

R21-MP_-FR-FOPUMP_ALL

4 1.42E-05

  
Figure 4.14-7.  Sheet 52  Standby On Site AC Power Supply 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G2
Sheet 50

CHECK VALVE  FAILS TO
OPEN

R21-UV_-CC-F3B
1.00E-04

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B

R21-UV_-CC-FO_1_2

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4A

R21-UV_-CC-FO_2_3

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4B

R21-UV_-CC-FO_2_4

2 1.85E-06

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4A

R21-UV_-CC-FO_1_2_3

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_2_4

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_2_3_4

3 1.85E-07

CCF of all components
in group

'R21-UV_-CC-FO'

R21-UV_-CC-FO_ALL

4 5.00E-06

  
Figure 4.14-7.  Sheet 53  Standby On Site AC Power Supply 
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FUEL OIL TRANSFER
TRAIN 2 FAILURE FOR

DG-B

R21-TRANSFER2B
Sheet 49

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F2B
1.08E-05

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G4

Sheet 55

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G4

Sheet 56

CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G4

Sheet 57

CHECK VALVE  FAILS TO
REMAIN OPEN

R21-UV_-OC-F4B
7.20E-05

MANUAL VALVE
PLUGS/TRANSFERS
CLOSED (EXPOSURE

FAILURE)

R21-BV_-OC-F6B
1.08E-05

FAILURE TO RESTORE
FUEL OIL TRANSFER

TRAIN 2 FOR DG-B

R21-TRN-RE-FODG2B
7.50E-03

  
Figure 4.14-7.  Sheet 54  Standby On Site AC Power Supply 
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MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START -- including
common cause

R21-MP_-FS-FOPUMP-G4
Sheet 54

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

START

R21-MP_-FS-P2B
2.00E-03

CCF of two
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_4

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_2_4

2 3.70E-05

CCF of two
components:

R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_3_4

2 3.70E-05

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P1B &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_2_4

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1A &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_1_3_4

3 3.70E-06

CCF of three
components:

R21-MP_-FS-P1B &
R21-MP_-FS-P2A &
R21-MP_-FS-P2B

R21-MP_-FS-FOPUMP_2_3_4

3 3.70E-06

CCF of all components
in group

'R21-MP_-FS-FOPUMP'

R21-MP_-FS-FOPUMP_ALL

4 1.00E-04

  
Figure 4.14-7.  Sheet 55  Standby On Site AC Power Supply 
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MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN -- including
common cause

R21-MP_-FR-FOPUMP-G4
Sheet 54

MOTOR-DRIVEN PUMP
(ALL TYPES)  FAILS TO

RUN

R21-MP_-FR-P2B
6.00E-04

CCF of two
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_4

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_2_4

2 5.26E-06

CCF of two
components:

R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_3_4

2 5.26E-06

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P1B &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_2_4

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1A &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_1_3_4

3 5.26E-07

CCF of three
components:

R21-MP_-FR-P1B &
R21-MP_-FR-P2A &
R21-MP_-FR-P2B

R21-MP_-FR-FOPUMP_2_3_4

3 5.26E-07

CCF of all components
in group

'R21-MP_-FR-FOPUMP'

R21-MP_-FR-FOPUMP_ALL

4 1.42E-05

  
Figure 4.14-7.  Sheet 56  Standby On Site AC Power Supply 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

R21-UV_-CC-FO-G4
Sheet 54

CHECK VALVE  FAILS TO
OPEN

R21-UV_-CC-F4B
1.00E-04

CCF of two
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_4

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4B

R21-UV_-CC-FO_2_4

2 1.85E-06

CCF of two
components:

R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_3_4

2 1.85E-06

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F3B &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_2_4

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3A &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_1_3_4

3 1.85E-07

CCF of three
components:

R21-UV_-CC-F3B &
R21-UV_-CC-F4A &
R21-UV_-CC-F4B

R21-UV_-CC-FO_2_3_4

3 1.85E-07

CCF of all components
in group

'R21-UV_-CC-FO'

R21-UV_-CC-FO_ALL

4 5.00E-06

  
Figure 4.14-7.  Sheet 57  Standby On Site AC Power Supply 
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DIESEL GENERATOR "B"
FAILS TO RUN GIVEN

START -- including
common cause

R21-DG_-FR-CCF-G2
Sheet 32

DIESEL GENERATOR "B"
FAILS TO RUN GIVEN

START

R21-DG_-FR-DGB
5.76E-02

CCF of two
components:

R21-DG_-FR-DGA &
R21-DG_-FR-DGB

R21-DG_-FR-CCF_1_2

2 4.54E-03

  
Figure 4.14-7.  Sheet 58  Standby On Site AC Power Supply 
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4.15  UNINTERRUPTIBLE AC POWER SUPPLY SYSTEM – (R13) 

4.15.1  Functional Description 

The Uninterruptible AC Power Supply (UPS) system provides continuous and reliable 
uninterruptible low voltage AC power for instrument loads, computer systems and other 
important plant loads, including safety-related loads (supplied from safety-related system) and 
nonsafety-related loads (supplied from nonsafety-related system).  This system is required for 
plant start-up, normal operation, and normal or emergency shutdown. 

4.15.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) It is assumed that preventive and corrective maintenance actions that can make a bus 
unavailable are avoided while the plant is at power. 

(2) Operators can use the manual bypass switches to connect the UPS buses to the available 
480 VAC power source if the static switches fail to successfully transfer. However, this 
operator action is not modeled for conservatism and to reduce operator responsibility 
within the 72 hours post-accident. 

(3) The UPS system is assumed to provide power to its loads all the time. All the circuit 
breakers are assumed to be closed and the only failure mode included in this model is 
failure to remain close (spuriously open). All component names except for the buses are 
assumed for convenience in the PRA model. 

(4) Separate CCF groups for the safety-related and nonsafety-related inverters are assumed 
because of the significant differences between the two groups. 

4.15.3  System Description  

4.15.3.1  Hardware Configuration 

Figure 4.15-1 shows the principal components of this system. 

The four divisions of safety-related UPS operate independently, providing power to all safety-
related loads within their division requiring uninterruptible AC power.  The normal power source 
for each division's inverter is the same division's isolation power center, which provides AC 
power to the rectifier.  Transfer from the 480 VAC power supply to the 250 VDC bus is done 
automatically and passively in case of loss of the normal power source.  Transfer from the 
inverter to the alternate AC source (provided via the division's isolation power center through a 
regulating transformer) is done automatically in case of inverter failure.  An alarm is provided in 
the control room for any of the alternate operating lineups.  The nonsafety-related UPS loads are 
divided into three load groups.  The normal power supply for each of the two load groups A and 
B of the nonsafety-related UPS is through a nonsafety-related 480 VAC power center, with 
backup power provided by the standby on-site AC power supply system PIP bus of the same load 
group.  In case of failure of the 480 VAC power supply, transfer from the 480 VAC power center 
to the nonsafety-related 250 VDC bus is automatic and passive.  Transfer from the normal AC 
power source through the inverter to the alternate AC power source occurs by automatic static 
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transfer should an inverter failure occur.  A third nonsafety-related UPS is provided to supply 
load group C, the nonsafety-related N-DCIS loads.  This load group's nonsafety-related UPS is 
normally powered from a 480 VAC double-ended power center, which can receive power from 
either of the two power load groups.  Emergency power of the same load group from 250 VDC 
batteries is provided should loss of normal, alternate, and standby onsite AC power sources 
occur. 

4.15.3.2  System Operation 

During plant start-up, normal operation, normal and emergency shutdown, and during plant 
outages, the Uninterruptible Power Supply System inverters receive rectified DC power through 
the battery charger with the batteries floating on line, while supplying constant voltage and 
constant frequency to its connected loads. 

During station blackout conditions the system inverters automatically and without interruption, 
supply constant voltage and constant frequency AC power from the DC power system to its 
connected loads. 

When the DC input is lost, the AC input is switched.  A static transfer switch, capable of 
operating within ½ cycle of 60 Hz, automatically switches from the inverter output to a 
regulating transformer when the inverter portion of the supply fails.  Prior to the static transfer 
switch operation, the inverter is synchronized with the bypass source. 

4.15.3.3  Component Location 

The safety-related UPS system is located in the Reactor Building. 

The nonsafety-related UPS system is located in the Electrical Building. 

4.15.4  Automatic and Manual Control 

During plant operation, the UPS buses are supplied by their normal source.  Table 4.15-1 lists the 
control room instrumentation and alarms for the UPS. 

4.15.4.1  Automatic Actuation 

Appropriate automatic controls are provided to maintain the operating parameters and systems 
within prescribed operating ranges and, specifically, to permit automatic transfer to the alternate 
power sources. 

4.15.4.2  Manual Actuation 

Appropriate manual controls are provided to maintain the operating parameters and systems 
within prescribed operating ranges and, specifically, to permit the manual transfer to the alternate 
source.  However, manual actuation is not modeled for conservatism and to reduce operator 
responsibility within the 72 hours post-accident. 

4.15.4.3  Safety Actuation 

There is no safety actuation function associated with the UPS. 
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4.15.5  System Interfaces 

The UPS system begins at the input terminals of the rectifiers and regulating transformers and 
ends at the input terminals of the system’s loads.  The Low Voltage Distribution System provides 
power to the battery chargers and regulating transformers, and for operation of their auxiliary 
equipment, such as cooling fans, heaters, and so forth. 

The DC power supply system provides power to inverters if normal AC power supply is lost. 

The instrumentation and control systems provide remote monitoring and control capabilities. 

Table 4.15-2a shows the assumed system dependencies.  Table 4.15-2b shows the transfer gates 
from the UPS system to other systems. 

4.15.6  System Testing 

Periodic tests of the UPS system are conducted in accordance with normal power plant 
requirements for demonstrating system and component operability and integrity. 

Table 4.15-3 shows the assumed component tests. 

4.15.7  System Maintenance 

A maintenance switch parallels the static transfer switch to allow maintenance of the 
inverter/static transfer switch while continuing power to the vital loads.   

The equipment and components of the UPS system are designed for easy inspection and 
maintenance during plant operation.  

Table 4.15-3 shows that no preventive maintenance is considered in the PRA. 

4.15.8  Common Cause Failures 

The common cause failures have been grouped in Table 4.15-4.  Exceptions to the method 
outlined in Section 5.3 are discussed as follows: 

The common cause failures of the breakers and diodes are not modeled.   The common cause 
failure of normally closed breakers due to spurious opening should be negligible.  The common 
cause failure of the diodes is also judged to be negligible. 

4.15.9  Fault Tree Analysis 

4.15.9.1  Top Event Definition 

A fault tree is developed for each of the safety-related and nonsafety-related buses.  

Thirty-two UPS system tops are developed to reflect the failure of the safety-related buses: 

• System tops R13-##-RB and R13-##-CB model the failures of the 120 VAC safety-
related UPS buses with “##” representing the bus names (e.g., R13-11-CB is the system 
top that models the failure of 120 VAC UPS bus 11 supplying the Control Building 
loads). 

• System tops R13-##-RB-ST and R13-##-CB-ST model the battery-only failures of the 
120 VAC safety-related UPS buses with “##” representing the bus names and “ST” for 
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short-term battery-only model.  These system tops are used to avoid circular logical 
loops. 

The rest of the system tops are related to the nonsafety-related UPS buses: 

• System tops R13-NSR-XXX model the failures of the 208/120VAC or 120 VAC 
nonsafety-related UPS buses with “XXX” representing the building-specific load group 
names (e.g., R13-NSR-CBA is the system top that models the failure of 208/120 VAC 
UPS Control Building load group A.  Note there are only two CW Pumphouse Building 
load groups).   

• System tops R13-NSR-XXX-ST model the battery-only failures of the 208/120 VAC or 
120 VAC nonsafety-related UPS buses with “XXX” representing the building-specific 
load group names and “ST” for short-term battery-only model.  These system tops are 
used to avoid circular logical loops. 

Top events are listed in Table 4.15-6. 

4.15.9.2  Fault Tree Description 

Figure 4.15-2 shows the UPS fault tree. 

4.15.9.3  Human Interactions 

There is no human action included in the model. 

4.15.9.4  Special Events 

There is no special event included in the UPS model. 

4.15.10  Results of Fault Tree Analysis 

The definition of each basic event is reported in Table 4.15-7. 

The cutset results for each UPS top events are listed in Table 4.15-8. 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

On the other hand, the importance measurements obtained from core damage frequency and 
large release frequency cutset files allow identification of the most relevant basic events and 
system component failures in an integrated context, as well as the determination of their relative 
importance with respect to the basic events and component failures of the other systems 
modeled. 

4.15.11  PRA Insights 

The spurious open failure modes for the UPS circuit breaker, manual and static transfer switches 
are the dominant contributors to the UPS tops that take credit of both DC power supply and AC 
power supplies.  

For the UPS tops that only take credit of DC power supply, the DC power supply and the 
inverter failures are the dominant contributors. 
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A system importance sensitivity study was performed for the Uninterruptible AC Power System.  
Additional details of the sensitivity are provided in Section 11.3.1.15. 

The key insights and assumptions for the Uninterruptible AC Power System are summarized as 
follows: 
(1) Separate CCF groups for the safety-related and nonsafety-related inverters are assumed.  

Significant differences exist among the safety-related and nonsafety-related inverters in 
service conditions, environment, design or manufacturer and maintenance for diversity in 
power supplies to the DCIS systems (e.g., designed with different inverter output voltages 
and with different pedigrees for quality assurance, located in different building, and 
operated under different surveillance requirements and with different test and maintenance 
activities, etc.). 
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Table 4.15-1  

UPS - Control Room Instrumentation and Alarms 

Controls 
None 

Displays 
Inverters input voltages 
Bus voltages and frequency 

Alarms 
Alternate operating lineups 
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Table 4.15-2a  

UPS - System Dependencies 

 
  Support System 
  Power Supply 
  250 VDC Safety-Related Buses 480 VAC Buses 
Component Type 11 12 21 22 31 32 41 42 A31 B31 C31 D31
UPS Bus 11 Bus X        X    
UPS Bus 12 Bus  X       X    
UPS Bus 21 Bus   X       X   
UPS Bus 22 Bus    X      X   
UPS Bus 31 Bus     X      X  
UPS Bus 32 Bus      X     X  
UPS Bus 41 Bus       X     X 
UPS Bus 42 Bus        X    X 

 

  Support System 
  Power Supply 

  250 VDC Nonsafety-Related 
Buses 480 VAC Buses 

Component Type A1 A2 B1 B2 C A3-
01A

A3-
02A

B3-
01B 

B3-
02B C23 A2-

02A
UPS Bus A1 Bus X     X X     
UPS Bus A2 Bus  X    X X     
UPS Bus B1 Bus   X     X X   
UPS Bus B2 Bus    X    X X   
UPS Bus C Bus     X     X X 
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Table 4.15-2b  

UPS - Transfers 

Transfer Gate Name Description 

R12-A2-02A LOSS OF 480 V AC FROM BUS R12-A2-02A 

R12-A3-01A LOSS OF 480 V AC FROM BUS R12-A3-01A 

R12-A3-02A LOSS OF 480 V AC FROM BUS R12-A3-02A 

R12-A31 LOSS OF 480 V AC FROM BUS R12-A31 

R12-B3-01B LOSS OF 480 V AC FROM BUS R12-B3-01A 

R12-B3-02B LOSS OF 480 V AC FROM BUS R12-B3-02A 

R12-B31 LOSS OF 480 V AC FROM BUS R12-B31 

R12-C23 LOSS OF 480 V AC FROM BUS R12-C23 

R12-C31 LOSS OF 480 V AC FROM BUS R12-C31 

R12-D31 LOSS OF 480 V AC FROM BUS R12-D31 

R16-11 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-11 

R16-11-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-11 

R16-12 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-12 

R16-12-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-12 

R16-21 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-21 

R16-21-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-21 

R16-22 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-22 

R16-22-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-22 

R16-31 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-31 

R16-31-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-31 

R16-32 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-32 

R16-32-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-32 

R16-41 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-41 

R16-41-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-41 

R16-42 LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-42 

R16-42-ST LOSS OF POWER FROM 250VDC SAFETY-RELATED BUS R16-42 

R16-A1 LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-A1 

R16-A1-ST LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-A1 

R16-A2 LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-A2 

R16-A2-ST LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-A2 

R16-B1 LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-B1 

R16-B1-ST LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-B1 
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Table 4.15-2b  

UPS - Transfers 

Transfer Gate Name Description 

R16-B2 LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-B2 

R16-B2-ST LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-B2 

R16-C LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-C 

R16-C-ST LOSS OF POWER FROM 250VDC NONSAFETY-RELATED BUS R16-C 
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Table 4.15-3  

UPS - Component Test and Maintenance 

Component Expected Test Interval 
Transfer switch 3 months 

No preventive maintenance actions are expected to be performed during normal plant operation 
that can cause loss of power in a bus. 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFNSR_1_2 3.158E-06 CCF of two components: R13-INV-FC-R13A1 & R13-INV-
FC-R13A2 

R13-INV-FC-CCFNSR_1_2_3 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13A2 & R13-INV-FC-R13B1 

R13-INV-FC-CCFNSR_1_2_4 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13A2 & R13-INV-FC-R13B2 

R13-INV-FC-CCFNSR_1_2_5 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13A2 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_1_3 3.158E-06 CCF of two components: R13-INV-FC-R13A1 & R13-INV-
FC-R13B1 

R13-INV-FC-CCFNSR_1_3_4 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13B1 & R13-INV-FC-R13B2 

R13-INV-FC-CCFNSR_1_3_5 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13B1 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_1_4 3.158E-06 CCF of two components: R13-INV-FC-R13A1 & R13-INV-
FC-R13B2 

R13-INV-FC-CCFNSR_1_4_5 2.105E-07 CCF of three components: R13-INV-FC-R13A1 & R13-
INV-FC-R13B2 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_1_5 3.158E-06 CCF of two components: R13-INV-FC-R13A1 & R13-INV-
FC-R13C 

R13-INV-FC-CCFNSR_2_3 3.158E-06 CCF of two components: R13-INV-FC-R13A2 & R13-INV-
FC-R13B1 

R13-INV-FC-CCFNSR_2_3_4 2.105E-07 CCF of three components: R13-INV-FC-R13A2 & R13-
INV-FC-R13B1 & R13-INV-FC-R13B2 

R13-INV-FC-CCFNSR_2_3_5 2.105E-07 CCF of three components: R13-INV-FC-R13A2 & R13-
INV-FC-R13B1 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_2_4 3.158E-06 CCF of two components: R13-INV-FC-R13A2 & R13-INV-
FC-R13B2 

R13-INV-FC-CCFNSR_2_4_5 2.105E-07 CCF of three components: R13-INV-FC-R13A2 & R13-
INV-FC-R13B2 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_2_5 3.158E-06 CCF of two components: R13-INV-FC-R13A2 & R13-INV-
FC-R13C 

R13-INV-FC-CCFNSR_3_4 3.158E-06 CCF of two components: R13-INV-FC-R13B1 & R13-INV-
FC-R13B2 

R13-INV-FC-CCFNSR_3_4_5 2.105E-07 CCF of three components: R13-INV-FC-R13B1 & R13-
INV-FC-R13B2 & R13-INV-FC-R13C 

R13-INV-FC-CCFNSR_3_5 3.158E-06 CCF of two components: R13-INV-FC-R13B1 & R13-INV-
FC-R13C 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFNSR_4_5 3.158E-06 CCF of two components: R13-INV-FC-R13B2 & R13-INV-
FC-R13C 

R13-INV-FC-CCFNSR_ALL 1.137E-05 CCF of all components in group 'R13-INV-FC-CCFNSR' 

R13-INV-FC-CCFSR_1_2 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1312 

R13-INV-FC-CCFSR_1_2_3 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1321 

R13-INV-FC-CCFSR_1_2_4 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1322 

R13-INV-FC-CCFSR_1_2_5 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_1_2_6 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_1_2_7 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_1_2_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1312 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_1_3 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1321 

R13-INV-FC-CCFSR_1_3_4 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1321 & R13-INV-FC-R1322 

R13-INV-FC-CCFSR_1_3_5 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1321 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_1_3_6 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1321 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_1_3_7 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1321 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_1_3_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1321 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_1_4 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1322 

R13-INV-FC-CCFSR_1_4_5 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1322 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_1_4_6 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1322 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_1_4_7 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1322 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_1_4_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1322 & R13-INV-FC-R1342 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFSR_1_5 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1331 

R13-INV-FC-CCFSR_1_5_6 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1331 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_1_5_7 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1331 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_1_5_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1331 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_1_6 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1332 

R13-INV-FC-CCFSR_1_6_7 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1332 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_1_6_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1332 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_1_7 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1341 

R13-INV-FC-CCFSR_1_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1311 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_1_8 1.805E-06 CCF of two components: R13-INV-FC-R1311 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_2_3 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1321 

R13-INV-FC-CCFSR_2_3_4 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1321 & R13-INV-FC-R1322 

R13-INV-FC-CCFSR_2_3_5 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1321 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_2_3_6 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1321 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_2_3_7 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1321 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_2_3_8 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1321 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_2_4 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1322 

R13-INV-FC-CCFSR_2_4_5 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1322 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_2_4_6 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1322 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_2_4_7 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1322 & R13-INV-FC-R1341 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFSR_2_4_8 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1322 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_2_5 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1331 

R13-INV-FC-CCFSR_2_5_6 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1331 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_2_5_7 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1331 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_2_5_8 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1331 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_2_6 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1332 

R13-INV-FC-CCFSR_2_6_7 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1332 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_2_6_8 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1332 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_2_7 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1341 

R13-INV-FC-CCFSR_2_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1312 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_2_8 1.805E-06 CCF of two components: R13-INV-FC-R1312 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_3_4 1.805E-06 CCF of two components: R13-INV-FC-R1321 & R13-INV-
FC-R1322 

R13-INV-FC-CCFSR_3_4_5 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1322 & R13-INV-FC-R1331 

R13-INV-FC-CCFSR_3_4_6 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1322 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_3_4_7 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1322 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_3_4_8 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1322 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_3_5 1.805E-06 CCF of two components: R13-INV-FC-R1321 & R13-INV-
FC-R1331 

R13-INV-FC-CCFSR_3_5_6 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1331 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_3_5_7 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1331 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_3_5_8 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1331 & R13-INV-FC-R1342 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFSR_3_6 1.805E-06 CCF of two components: R13-INV-FC-R1321 & R13-INV-
FC-R1332 

R13-INV-FC-CCFSR_3_6_7 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1332 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_3_6_8 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1332 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_3_7 1.805E-06 CCF of two components: R13-INV-FC-R1321 & R13-INV-
FC-R1341 

R13-INV-FC-CCFSR_3_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1321 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_3_8 1.805E-06 CCF of two components: R13-INV-FC-R1321 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_4_5 1.805E-06 CCF of two components: R13-INV-FC-R1322 & R13-INV-
FC-R1331 

R13-INV-FC-CCFSR_4_5_6 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1331 & R13-INV-FC-R1332 

R13-INV-FC-CCFSR_4_5_7 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1331 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_4_5_8 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1331 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_4_6 1.805E-06 CCF of two components: R13-INV-FC-R1322 & R13-INV-
FC-R1332 

R13-INV-FC-CCFSR_4_6_7 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1332 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_4_6_8 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1332 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_4_7 1.805E-06 CCF of two components: R13-INV-FC-R1322 & R13-INV-
FC-R1341 

R13-INV-FC-CCFSR_4_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1322 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_4_8 1.805E-06 CCF of two components: R13-INV-FC-R1322 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_5_6 1.805E-06 CCF of two components: R13-INV-FC-R1331 & R13-INV-
FC-R1332 

R13-INV-FC-CCFSR_5_6_7 6.015E-08 CCF of three components: R13-INV-FC-R1331 & R13-
INV-FC-R1332 & R13-INV-FC-R1341 

R13-INV-FC-CCFSR_5_6_8 6.015E-08 CCF of three components: R13-INV-FC-R1331 & R13-
INV-FC-R1332 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_5_7 1.805E-06 CCF of two components: R13-INV-FC-R1331 & R13-INV-
FC-R1341 
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Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-INV-FC-CCFSR_5_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1331 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_5_8 1.805E-06 CCF of two components: R13-INV-FC-R1331 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_6_7 1.805E-06 CCF of two components: R13-INV-FC-R1332 & R13-INV-
FC-R1341 

R13-INV-FC-CCFSR_6_7_8 6.015E-08 CCF of three components: R13-INV-FC-R1332 & R13-
INV-FC-R1341 & R13-INV-FC-R1342 

R13-INV-FC-CCFSR_6_8 1.805E-06 CCF of two components: R13-INV-FC-R1332 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_7_8 1.805E-06 CCF of two components: R13-INV-FC-R1341 & R13-INV-
FC-R1342 

R13-INV-FC-CCFSR_ALL 1.137E-05 CCF of all components in group 'R13-INV-FC-CCFSR' 

R13-REC-FC-CCFNSR_1_2 1.105E-06 CCF of two components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A1 

R13-REC-FC-CCFNSR_1_2_3 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A1 & R13-REC- 

R13-REC-FC-CCFNSR_1_2_4 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A1 & R13-REC- 

R13-REC-FC-CCFNSR_1_2_5 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A1 & R13-REC- 

R13-REC-FC-CCFNSR_1_3 1.105E-06 CCF of two components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A2 

R13-REC-FC-CCFNSR_1_3_4 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A2 & R13-REC- 

R13-REC-FC-CCFNSR_1_3_5 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-A301AR13A2 & R13-REC- 

R13-REC-FC-CCFNSR_1_4 1.105E-06 CCF of two components: R13-REC-FC-A202AR13C & 
R13-REC-FC-B301AR13B1 

R13-REC-FC-CCFNSR_1_4_5 7.368E-08 CCF of three components: R13-REC-FC-A202AR13C & 
R13-REC-FC-B301AR13B1 & R13-REC- 

R13-REC-FC-CCFNSR_1_5 1.105E-06 CCF of two components: R13-REC-FC-A202AR13C & 
R13-REC-FC-B301AR13B2 

R13-REC-FC-CCFNSR_2_3 1.105E-06 CCF of two components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-A301AR13A2 

R13-REC-FC-CCFNSR_2_3_4 7.368E-08 CCF of three components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-A301AR13A2 & R13-REC 

R13-REC-FC-CCFNSR_2_3_5 7.368E-08 CCF of three components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-A301AR13A2 & R13-REC 
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R13-REC-FC-CCFNSR_2_4 1.105E-06 CCF of two components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-B301AR13B1 

R13-REC-FC-CCFNSR_2_4_5 7.368E-08 CCF of three components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-B301AR13B1 & R13-REC 

R13-REC-FC-CCFNSR_2_5 1.105E-06 CCF of two components: R13-REC-FC-A301AR13A1 & 
R13-REC-FC-B301AR13B2 

R13-REC-FC-CCFNSR_3_4 1.105E-06 CCF of two components: R13-REC-FC-A301AR13A2 & 
R13-REC-FC-B301AR13B1 

R13-REC-FC-CCFNSR_3_4_5 7.368E-08 CCF of three components: R13-REC-FC-A301AR13A2 & 
R13-REC-FC-B301AR13B1 & R13-REC 

R13-REC-FC-CCFNSR_3_5 1.105E-06 CCF of two components: R13-REC-FC-A301AR13A2 & 
R13-REC-FC-B301AR13B2 

R13-REC-FC-CCFNSR_4_5 1.105E-06 CCF of two components: R13-REC-FC-B301AR13B1 & 
R13-REC-FC-B301AR13B2 

R13-REC-FC-CCFNSR_ALL 3.979E-06 CCF of all components in group 'R13-REC-FC-CCFNSR' 

R13-REC-FC-CCFSR_1_2 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-A31R1312 

R13-REC-FC-CCFSR_1_2_3 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_2_4 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_2_5 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_2_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_2_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_2_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-A31R1312 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_3 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-B31R1321 

R13-REC-FC-CCFSR_1_3_4 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_3_5 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_3_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_3_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 
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R13-REC-FC-CCFSR_1_3_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_4 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-B31R1322 

R13-REC-FC-CCFSR_1_4_5 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_4_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_4_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_4_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_5 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-C31R1331 

R13-REC-FC-CCFSR_1_5_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_5_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_5_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_6 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-C31R1332 

R13-REC-FC-CCFSR_1_6_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_6_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_7 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-D31R1341 

R13-REC-FC-CCFSR_1_7_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1311 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_1_8 6.316E-07 CCF of two components: R13-REC-FC-A31R1311 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_2_3 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-B31R1321 

R13-REC-FC-CCFSR_2_3_4 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_3_5 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_3_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 
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R13-REC-FC-CCFSR_2_3_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_3_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1321 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_4 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-B31R1322 

R13-REC-FC-CCFSR_2_4_5 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_4_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_4_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_4_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_5 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-C31R1331 

R13-REC-FC-CCFSR_2_5_6 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_5_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_5_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_6 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-C31R1332 

R13-REC-FC-CCFSR_2_6_7 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_6_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_7 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-D31R1341 

R13-REC-FC-CCFSR_2_7_8 2.105E-08 CCF of three components: R13-REC-FC-A31R1312 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_2_8 6.316E-07 CCF of two components: R13-REC-FC-A31R1312 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_3_4 6.316E-07 CCF of two components: R13-REC-FC-B31R1321 & R13-
REC-FC-B31R1322 

R13-REC-FC-CCFSR_3_4_5 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_4_6 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 
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R13-REC-FC-CCFSR_3_4_7 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_4_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-B31R1322 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_5 6.316E-07 CCF of two components: R13-REC-FC-B31R1321 & R13-
REC-FC-C31R1331 

R13-REC-FC-CCFSR_3_5_6 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_5_7 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_5_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_6 6.316E-07 CCF of two components: R13-REC-FC-B31R1321 & R13-
REC-FC-C31R1332 

R13-REC-FC-CCFSR_3_6_7 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_6_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_7 6.316E-07 CCF of two components: R13-REC-FC-B31R1321 & R13-
REC-FC-D31R1341 

R13-REC-FC-CCFSR_3_7_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1321 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_3_8 6.316E-07 CCF of two components: R13-REC-FC-B31R1321 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_4_5 6.316E-07 CCF of two components: R13-REC-FC-B31R1322 & R13-
REC-FC-C31R1331 

R13-REC-FC-CCFSR_4_5_6 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_5_7 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_5_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-C31R1331 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_6 6.316E-07 CCF of two components: R13-REC-FC-B31R1322 & R13-
REC-FC-C31R1332 

R13-REC-FC-CCFSR_4_6_7 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_6_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_7 6.316E-07 CCF of two components: R13-REC-FC-B31R1322 & R13-
REC-FC-D31R1341 
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R13-REC-FC-CCFSR_4_7_8 2.105E-08 CCF of three components: R13-REC-FC-B31R1322 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_4_8 6.316E-07 CCF of two components: R13-REC-FC-B31R1322 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_5_6 6.316E-07 CCF of two components: R13-REC-FC-C31R1331 & R13-
REC-FC-C31R1332 

R13-REC-FC-CCFSR_5_6_7 2.105E-08 CCF of three components: R13-REC-FC-C31R1331 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_5_6_8 2.105E-08 CCF of three components: R13-REC-FC-C31R1331 & 
R13-REC-FC-C31R1332 & R13-REC-FC- 

R13-REC-FC-CCFSR_5_7 6.316E-07 CCF of two components: R13-REC-FC-C31R1331 & R13-
REC-FC-D31R1341 

R13-REC-FC-CCFSR_5_7_8 2.105E-08 CCF of three components: R13-REC-FC-C31R1331 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_5_8 6.316E-07 CCF of two components: R13-REC-FC-C31R1331 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_6_7 6.316E-07 CCF of two components: R13-REC-FC-C31R1332 & R13-
REC-FC-D31R1341 

R13-REC-FC-CCFSR_6_7_8 2.105E-08 CCF of three components: R13-REC-FC-C31R1332 & 
R13-REC-FC-D31R1341 & R13-REC-FC- 

R13-REC-FC-CCFSR_6_8 6.316E-07 CCF of two components: R13-REC-FC-C31R1332 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_7_8 6.316E-07 CCF of two components: R13-REC-FC-D31R1341 & R13-
REC-FC-D31R1342 

R13-REC-FC-CCFSR_ALL 3.979E-06 CCF of all components in group 'R13-REC-FC-CCFSR' 

R13-SXS-FT-CCFNSR_1_2 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-A302AR13A2 

R13-SXS-FT-CCFNSR_1_2_3 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-A302AR13A2 & R13-SXS 

R13-SXS-FT-CCFNSR_1_2_4 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-A302AR13A2 & R13-SXS 

R13-SXS-FT-CCFNSR_1_2_5 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-A302AR13A2 & R13-SXS 

R13-SXS-FT-CCFNSR_1_3 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-B302AR13B1 

R13-SXS-FT-CCFNSR_1_3_4 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-B302AR13B1 & R13-SXS 

R13-SXS-FT-CCFNSR_1_3_5 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-B302AR13B1 & R13-SXS 
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R13-SXS-FT-CCFNSR_1_4 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-B302AR13B2 

R13-SXS-FT-CCFNSR_1_4_5 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-B302AR13B2 & R13-SXS 

R13-SXS-FT-CCFNSR_1_5 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A1 & 
R13-SXS-FT-C23AR13C 

R13-SXS-FT-CCFNSR_2_3 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-B302AR13B1 

R13-SXS-FT-CCFNSR_2_3_4 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-B302AR13B1 & R13-SXS 

R13-SXS-FT-CCFNSR_2_3_5 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-B302AR13B1 & R13-SXS 

R13-SXS-FT-CCFNSR_2_4 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-B302AR13B2 

R13-SXS-FT-CCFNSR_2_4_5 2.222E-08 CCF of three components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-B302AR13B2 & R13-SXS 

R13-SXS-FT-CCFNSR_2_5 3.333E-07 CCF of two components: R13-SXS-FT-A302AR13A2 & 
R13-SXS-FT-C23AR13C 

R13-SXS-FT-CCFNSR_3_4 3.333E-07 CCF of two components: R13-SXS-FT-B302AR13B1 & 
R13-SXS-FT-B302AR13B2 

R13-SXS-FT-CCFNSR_3_4_5 2.222E-08 CCF of three components: R13-SXS-FT-B302AR13B1 & 
R13-SXS-FT-B302AR13B2 & R13-SXS 

R13-SXS-FT-CCFNSR_3_5 3.333E-07 CCF of two components: R13-SXS-FT-B302AR13B1 & 
R13-SXS-FT-C23AR13C 

R13-SXS-FT-CCFNSR_4_5 3.333E-07 CCF of two components: R13-SXS-FT-B302AR13B2 & 
R13-SXS-FT-C23AR13C 

R13-SXS-FT-CCFNSR_ALL 1.200E-06 CCF of all components in group 'R13-SXS-FT-CCFNSR' 

R13-SXS-FT-CCFSR_1_2 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-A31R1312 

R13-SXS-FT-CCFSR_1_2_3 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_2_4 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_2_5 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_2_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_2_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 
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R13-SXS-FT-CCFSR_1_2_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-A31R1312 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_3 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-B31R1321 

R13-SXS-FT-CCFSR_1_3_4 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_3_5 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_3_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_3_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_3_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_4 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-B31R1322 

R13-SXS-FT-CCFSR_1_4_5 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_4_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_4_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_4_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_5 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-C31R1331 

R13-SXS-FT-CCFSR_1_5_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_5_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_5_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_6 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-C31R1332 

R13-SXS-FT-CCFSR_1_6_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_6_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_7 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-D31R1341 
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R13-SXS-FT-CCFSR_1_7_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1311 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_1_8 1.905E-07 CCF of two components: R13-SXS-FT-A31R1311 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_2_3 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-B31R1321 

R13-SXS-FT-CCFSR_2_3_4 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_3_5 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_3_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_3_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_3_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1321 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_4 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-B31R1322 

R13-SXS-FT-CCFSR_2_4_5 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_4_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_4_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_4_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_5 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-C31R1331 

R13-SXS-FT-CCFSR_2_5_6 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_5_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_5_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_6 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-C31R1332 

R13-SXS-FT-CCFSR_2_6_7 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_6_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 



NEDO-33201 Rev 3 

4.15-25 

Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-SXS-FT-CCFSR_2_7 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-D31R1341 

R13-SXS-FT-CCFSR_2_7_8 6.349E-09 CCF of three components: R13-SXS-FT-A31R1312 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_2_8 1.905E-07 CCF of two components: R13-SXS-FT-A31R1312 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_3_4 1.905E-07 CCF of two components: R13-SXS-FT-B31R1321 & R13-
SXS-FT-B31R1322 

R13-SXS-FT-CCFSR_3_4_5 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_4_6 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_4_7 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_4_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-B31R1322 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_5 1.905E-07 CCF of two components: R13-SXS-FT-B31R1321 & R13-
SXS-FT-C31R1331 

R13-SXS-FT-CCFSR_3_5_6 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_5_7 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_5_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_6 1.905E-07 CCF of two components: R13-SXS-FT-B31R1321 & R13-
SXS-FT-C31R1332 

R13-SXS-FT-CCFSR_3_6_7 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_6_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_7 1.905E-07 CCF of two components: R13-SXS-FT-B31R1321 & R13-
SXS-FT-D31R1341 

R13-SXS-FT-CCFSR_3_7_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1321 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_3_8 1.905E-07 CCF of two components: R13-SXS-FT-B31R1321 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_4_5 1.905E-07 CCF of two components: R13-SXS-FT-B31R1322 & R13-
SXS-FT-C31R1331 

R13-SXS-FT-CCFSR_4_5_6 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 
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R13-SXS-FT-CCFSR_4_5_7 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_4_5_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-C31R1331 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_4_6 1.905E-07 CCF of two components: R13-SXS-FT-B31R1322 & R13-
SXS-FT-C31R1332 

R13-SXS-FT-CCFSR_4_6_7 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_4_6_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_4_7 1.905E-07 CCF of two components: R13-SXS-FT-B31R1322 & R13-
SXS-FT-D31R1341 

R13-SXS-FT-CCFSR_4_7_8 6.349E-09 CCF of three components: R13-SXS-FT-B31R1322 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_4_8 1.905E-07 CCF of two components: R13-SXS-FT-B31R1322 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_5_6 1.905E-07 CCF of two components: R13-SXS-FT-C31R1331 & R13-
SXS-FT-C31R1332 

R13-SXS-FT-CCFSR_5_6_7 6.349E-09 CCF of three components: R13-SXS-FT-C31R1331 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_5_6_8 6.349E-09 CCF of three components: R13-SXS-FT-C31R1331 & 
R13-SXS-FT-C31R1332 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_5_7 1.905E-07 CCF of two components: R13-SXS-FT-C31R1331 & R13-
SXS-FT-D31R1341 

R13-SXS-FT-CCFSR_5_7_8 6.349E-09 CCF of three components: R13-SXS-FT-C31R1331 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_5_8 1.905E-07 CCF of two components: R13-SXS-FT-C31R1331 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_6_7 1.905E-07 CCF of two components: R13-SXS-FT-C31R1332 & R13-
SXS-FT-D31R1341 

R13-SXS-FT-CCFSR_6_7_8 6.349E-09 CCF of three components: R13-SXS-FT-C31R1332 & 
R13-SXS-FT-D31R1341 & R13-SXS-FT- 

R13-SXS-FT-CCFSR_6_8 1.905E-07 CCF of two components: R13-SXS-FT-C31R1332 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_7_8 1.905E-07 CCF of two components: R13-SXS-FT-D31R1341 & R13-
SXS-FT-D31R1342 

R13-SXS-FT-CCFSR_ALL 1.200E-06 CCF of all components in group 'R13-SXS-FT-CCFSR' 

R13-XFL-LP-CCFNSR1_1_2 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-A302AR13A2 
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R13-XFL-LP-CCFNSR1_1_2_3 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-A302AR13A2 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_2_4 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-A302AR13A2 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_2_5 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-A302AR13A2 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_3 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-B302AR13B1 

R13-XFL-LP-CCFNSR1_1_3_4 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-B302AR13B1 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_3_5 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-B302AR13B1 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_4 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-B302AR13B2 

R13-XFL-LP-CCFNSR1_1_4_5 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-B302AR13B2 & R13-XFL 

R13-XFL-LP-CCFNSR1_1_5 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A1 & 
R13-XFL-LP-C23AR13C 

R13-XFL-LP-CCFNSR1_2_3 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-B302AR13B1 

R13-XFL-LP-CCFNSR1_2_3_4 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-B302AR13B1 & R13-XFL 

R13-XFL-LP-CCFNSR1_2_3_5 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-B302AR13B1 & R13-XFL 

R13-XFL-LP-CCFNSR1_2_4 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-B302AR13B2 

R13-XFL-LP-CCFNSR1_2_4_5 8.421E-09 CCF of three components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-B302AR13B2 & R13-XFL 

R13-XFL-LP-CCFNSR1_2_5 1.263E-07 CCF of two components: R13-XFL-LP-A302AR13A2 & 
R13-XFL-LP-C23AR13C 

R13-XFL-LP-CCFNSR1_3_4 1.263E-07 CCF of two components: R13-XFL-LP-B302AR13B1 & 
R13-XFL-LP-B302AR13B2 

R13-XFL-LP-CCFNSR1_3_4_5 8.421E-09 CCF of three components: R13-XFL-LP-B302AR13B1 & 
R13-XFL-LP-B302AR13B2 & R13-XFL 

R13-XFL-LP-CCFNSR1_3_5 1.263E-07 CCF of two components: R13-XFL-LP-B302AR13B1 & 
R13-XFL-LP-C23AR13C 

R13-XFL-LP-CCFNSR1_4_5 1.263E-07 CCF of two components: R13-XFL-LP-B302AR13B2 & 
R13-XFL-LP-C23AR13C 

R13-XFL-LP-CCFNSR1_ALL 4.547E-07 CCF of all components in group 'R13-XFL-LP-CCFNSR1'
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R13-XFL-LP-CCFNSR2_1_2 1.011E-07 CCF of two components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13CBB 

R13-XFL-LP-CCFNSR2_1_2_3 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13CBB & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR2_1_2_4 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13CBB & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR2_1_2_5 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13CBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_2_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13CBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_3 1.011E-07 CCF of two components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBA 

R13-XFL-LP-CCFNSR2_1_3_4 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR2_1_3_5 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_3_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_4 1.011E-07 CCF of two components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBB 

R13-XFL-LP-CCFNSR2_1_4_5 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_4_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_5 1.011E-07 CCF of two components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13TBA 

R13-XFL-LP-CCFNSR2_1_5_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13TBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_1_6 1.011E-07 CCF of two components: R13-XFL-LP-R13CBA & R13-
XFL-LP-R13TBB 

R13-XFL-LP-CCFNSR2_2_3 1.011E-07 CCF of two components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBA 

R13-XFL-LP-CCFNSR2_2_3_4 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR2_2_3_5 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_2_3_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_2_4 1.011E-07 CCF of two components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBB 
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R13-XFL-LP-CCFNSR2_2_4_5 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_2_4_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_2_5 1.011E-07 CCF of two components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13TBA 

R13-XFL-LP-CCFNSR2_2_5_6 5.053E-09 CCF of three components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13TBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_2_6 1.011E-07 CCF of two components: R13-XFL-LP-R13CBB & R13-
XFL-LP-R13TBB 

R13-XFL-LP-CCFNSR2_3_4 1.011E-07 CCF of two components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13RBB 

R13-XFL-LP-CCFNSR2_3_4_5 5.053E-09 CCF of three components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_3_4_6 5.053E-09 CCF of three components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13RBB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_3_5 1.011E-07 CCF of two components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13TBA 

R13-XFL-LP-CCFNSR2_3_5_6 5.053E-09 CCF of three components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13TBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_3_6 1.011E-07 CCF of two components: R13-XFL-LP-R13RBA & R13-
XFL-LP-R13TBB 

R13-XFL-LP-CCFNSR2_4_5 1.011E-07 CCF of two components: R13-XFL-LP-R13RBB & R13-
XFL-LP-R13TBA 

R13-XFL-LP-CCFNSR2_4_5_6 5.053E-09 CCF of three components: R13-XFL-LP-R13RBB & R13-
XFL-LP-R13TBA & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR2_4_6 1.011E-07 CCF of two components: R13-XFL-LP-R13RBB & R13-
XFL-LP-R13TBB 

R13-XFL-LP-CCFNSR2_5_6 1.011E-07 CCF of two components: R13-XFL-LP-R13TBA & R13-
XFL-LP-R13TBB 

R13-XFL-LP-CCFNSR2_ALL 4.547E-07 CCF of all components in group 'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR3_1_2 1.263E-07 CCF of two components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPA 

R13-XFL-LP-CCFNSR3_1_2_3 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPA & R13-XFL-LP-R13C 

R13-XFL-LP-CCFNSR3_1_2_4 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPA & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR3_1_2_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPA & R13-XFL-LP-R13T 
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R13-XFL-LP-CCFNSR3_1_3 1.263E-07 CCF of two components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPB 

R13-XFL-LP-CCFNSR3_1_3_4 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPB & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR3_1_3_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13CPB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR3_1_4 1.263E-07 CCF of two components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13RBC 

R13-XFL-LP-CCFNSR3_1_4_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13RBC & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR3_1_5 1.263E-07 CCF of two components: R13-XFL-LP-R13CBC & R13-
XFL-LP-R13TBC 

R13-XFL-LP-CCFNSR3_2_3 1.263E-07 CCF of two components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13CPB 

R13-XFL-LP-CCFNSR3_2_3_4 8.421E-09 CCF of three components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13CPB & R13-XFL-LP-R13R 

R13-XFL-LP-CCFNSR3_2_3_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13CPB & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR3_2_4 1.263E-07 CCF of two components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13RBC 

R13-XFL-LP-CCFNSR3_2_4_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13RBC & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR3_2_5 1.263E-07 CCF of two components: R13-XFL-LP-R13CPA & R13-
XFL-LP-R13TBC 

R13-XFL-LP-CCFNSR3_3_4 1.263E-07 CCF of two components: R13-XFL-LP-R13CPB & R13-
XFL-LP-R13RBC 

R13-XFL-LP-CCFNSR3_3_4_5 8.421E-09 CCF of three components: R13-XFL-LP-R13CPB & R13-
XFL-LP-R13RBC & R13-XFL-LP-R13T 

R13-XFL-LP-CCFNSR3_3_5 1.263E-07 CCF of two components: R13-XFL-LP-R13CPB & R13-
XFL-LP-R13TBC 

R13-XFL-LP-CCFNSR3_4_5 1.263E-07 CCF of two components: R13-XFL-LP-R13RBC & R13-
XFL-LP-R13TBC 

R13-XFL-LP-CCFNSR3_ALL 4.547E-07 CCF of all components in group 'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFSR_1_2 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-A31R1312 

R13-XFL-LP-CCFSR_1_2_3 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_2_4 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 
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R13-XFL-LP-CCFSR_1_2_5 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_2_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_2_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_2_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-A31R1312 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_3 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-B31R1321 

R13-XFL-LP-CCFSR_1_3_4 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_3_5 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_3_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_3_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_3_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_4 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-B31R1322 

R13-XFL-LP-CCFSR_1_4_5 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_4_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_4_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_4_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_5 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-C31R1331 

R13-XFL-LP-CCFSR_1_5_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_5_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_5_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_6 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-C31R1332 
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R13-XFL-LP-CCFSR_1_6_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_6_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_7 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_1_7_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1311 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_1_8 7.218E-08 CCF of two components: R13-XFL-LP-A31R1311 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_2_3 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-B31R1321 

R13-XFL-LP-CCFSR_2_3_4 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_3_5 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_3_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_3_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_3_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1321 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_4 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-B31R1322 

R13-XFL-LP-CCFSR_2_4_5 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_4_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_4_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_4_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_5 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-C31R1331 

R13-XFL-LP-CCFSR_2_5_6 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_5_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_5_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 
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R13-XFL-LP-CCFSR_2_6 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-C31R1332 

R13-XFL-LP-CCFSR_2_6_7 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_6_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_7 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_2_7_8 2.406E-09 CCF of three components: R13-XFL-LP-A31R1312 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_2_8 7.218E-08 CCF of two components: R13-XFL-LP-A31R1312 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_3_4 7.218E-08 CCF of two components: R13-XFL-LP-B31R1321 & R13-
XFL-LP-B31R1322 

R13-XFL-LP-CCFSR_3_4_5 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_4_6 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_4_7 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_4_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-B31R1322 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_5 7.218E-08 CCF of two components: R13-XFL-LP-B31R1321 & R13-
XFL-LP-C31R1331 

R13-XFL-LP-CCFSR_3_5_6 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_5_7 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_5_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_6 7.218E-08 CCF of two components: R13-XFL-LP-B31R1321 & R13-
XFL-LP-C31R1332 

R13-XFL-LP-CCFSR_3_6_7 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_6_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_3_7 7.218E-08 CCF of two components: R13-XFL-LP-B31R1321 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_3_7_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1321 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 
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CCF BE Name Probability Description 

R13-XFL-LP-CCFSR_3_8 7.218E-08 CCF of two components: R13-XFL-LP-B31R1321 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_4_5 7.218E-08 CCF of two components: R13-XFL-LP-B31R1322 & R13-
XFL-LP-C31R1331 

R13-XFL-LP-CCFSR_4_5_6 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_5_7 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_5_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-C31R1331 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_6 7.218E-08 CCF of two components: R13-XFL-LP-B31R1322 & R13-
XFL-LP-C31R1332 

R13-XFL-LP-CCFSR_4_6_7 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_6_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_7 7.218E-08 CCF of two components: R13-XFL-LP-B31R1322 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_4_7_8 2.406E-09 CCF of three components: R13-XFL-LP-B31R1322 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_4_8 7.218E-08 CCF of two components: R13-XFL-LP-B31R1322 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_5_6 7.218E-08 CCF of two components: R13-XFL-LP-C31R1331 & R13-
XFL-LP-C31R1332 

R13-XFL-LP-CCFSR_5_6_7 2.406E-09 CCF of three components: R13-XFL-LP-C31R1331 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_5_6_8 2.406E-09 CCF of three components: R13-XFL-LP-C31R1331 & 
R13-XFL-LP-C31R1332 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_5_7 7.218E-08 CCF of two components: R13-XFL-LP-C31R1331 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_5_7_8 2.406E-09 CCF of three components: R13-XFL-LP-C31R1331 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_5_8 7.218E-08 CCF of two components: R13-XFL-LP-C31R1331 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_6_7 7.218E-08 CCF of two components: R13-XFL-LP-C31R1332 & R13-
XFL-LP-D31R1341 

R13-XFL-LP-CCFSR_6_7_8 2.406E-09 CCF of three components: R13-XFL-LP-C31R1332 & 
R13-XFL-LP-D31R1341 & R13-XFL-LP- 

R13-XFL-LP-CCFSR_6_8 7.218E-08 CCF of two components: R13-XFL-LP-C31R1332 & R13-
XFL-LP-D31R1342 



NEDO-33201 Rev 3 

4.15-35 

Table 4.15-4  

UPS – Common Cause Failures 

CCF BE Name Probability Description 

R13-XFL-LP-CCFSR_7_8 7.218E-08 CCF of two components: R13-XFL-LP-D31R1341 & R13-
XFL-LP-D31R1342 

R13-XFL-LP-CCFSR_ALL 4.547E-07 CCF of all components in group 'R13-XFL-LP-CCFSR' 
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Table 4.15-5  

UPS - Human Error Events 

 

No human actions have been included in the fault tree model. 
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Table 4.15-6  

UPS- Top Events 

Top Event Description Sheet

R13-11-CB LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR CONTROL BLDG 291 

R13-11-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR CONTROL BLDG (Short-
Term - battery only] 96 

R13-11-RB LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR RX BLDG 290 

R13-11-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR RX BLDG (Short-Term - 
battery only] 92 

R13-12-CB LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR CONTROL BLDG 275 

R13-12-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR CONTROL BLDG (Short-
Term - battery only] 10 

R13-12-RB LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR RX BLDG 274 

R13-12-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR RX BLDG (Short-Term - 
battery only] 18 

R13-21-CB LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR CONTROL BLDG 273 

R13-21-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR CONTROL BLDG (Short-
Term - battery only] 19 

R13-21-RB LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR RX BLDG 254 

R13-21-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR RX BLDG (Short-Term - 
battery only] 97 

R13-22-CB LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR CONTROL BLDG 239 

R13-22-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR CONTROL BLDG (Short-
Term - battery only] 1 

R13-22-RB LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR RX BLDG 238 

R13-22-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR RX BLDG (Short-Term - 
battery only] 9 

R13-31-CB LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR CONTROL BLDG 223 

R13-31-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR CONTROL BLDG (Short-
Term - battery only] 23 

R13-31-RB LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR RX BLDG 222 

R13-31-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR RX BLDG (Short-Term - 
battery only] 31 

R13-32-CB LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR CONTROL BLDG 206 

R13-32-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR CONTROL BLDG (Short-
Term - battery only] 40 

R13-32-RB LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR RX BLDG 207 

R13-32-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR RX BLDG (Short-Term - 
battery only] 32 
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UPS- Top Events 

Top Event Description Sheet

R13-41-CB LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR CONTROL BLDG 190 

R13-41-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR CONTROL BLDG (Short-
Term - battery only) 49 

R13-41-RB LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR RX BLDG 205 

R13-41-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR RX BLDG (Short-Term - 
battery only) 41 

R13-42-CB LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR CONTROL BLDG 174 

R13-42-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR CONTROL BLDG (Short-
Term - battery only) 58 

R13-42-RB LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR RX BLDG 189 

R13-42-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR RX BLDG (Short-Term - 
battery only) 50 

R13-NSR-CBA LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP A 163 

R13-NSR-
CBA-ST 

LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP A 
(Short-Term - battery only) 59 

R13-NSR-CBB LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP B 139 

R13-NSR-
CBB-ST 

LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP B 
(Short-Term - battery only) 77 

R13-NSR-CBC LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP C 115 

R13-NSR-
CBC-ST 

LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP C 
(Short-Term - battery only) 101 

R13-NSR-CPA LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP A 150 

R13-NSR-
CPA-ST 

LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP A (Short-
Term - battery only) 74 

R13-NSR-CPB LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP B 126 

R13-NSR-
CPB-ST 

LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP B (Short-
Term - battery only) 98 

R13-NSR-RBA LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP A 162 

R13-NSR-
RBA-ST 

LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP A 
(Short-Term - battery only) 65 

R13-NSR-RBB LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP B 138 

R13-NSR-
RBB-ST 

LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP B 
(Short-Term - battery only) 83 

R13-NSR-RBC LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP C 114 

R13-NSR-
RBC-ST 

LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP C 
(Short-Term - battery only) 104 
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Table 4.15-6  

UPS- Top Events 

Top Event Description Sheet

R13-NSR-TBA LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP A 161 

R13-NSR-
TBA-ST 

LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP A (Short-Term - battery only) 68 

R13-NSR-TBB LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP B 137 

R13-NSR-
TBB-ST 

LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP B (Short-Term - battery only) 86 

R13-NSR-TBC LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP C 113 

R13-NSR-
TBC-ST 

LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP C (Short-Term - battery only) 107 
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Table 4.15-7  

UPS – Basic Events 

Name Probability Description 

R13-BAC-LP-R1311 4.80E-06 BUS R13-11 FAILS DURING OPERATION 

R13-BAC-LP-R1311CB 4.80E-06 BUS R13-11-CB FAILS DURING OPERATION 

R13-BAC-LP-R1311RB 4.80E-06 BUS R13-11-RB FAILS DURING OPERATION 

R13-BAC-LP-R1312 4.80E-06 BUS R13-12 FAILS DURING OPERATION 

R13-BAC-LP-R1312CB 4.80E-06 BUS R13-12-CB FAILS DURING OPERATION 

R13-BAC-LP-R1312RB 4.80E-06 BUS R13-12-RB FAILS DURING OPERATION 

R13-BAC-LP-R1321 4.80E-06 BUS R13-21 FAILS DURING OPERATION 

R13-BAC-LP-R1321CB 4.80E-06 BUS R13-21-CB FAILS DURING OPERATION 

R13-BAC-LP-R1321RB 4.80E-06 BUS R13-21-RB FAILS DURING OPERATION 

R13-BAC-LP-R1322 4.80E-06 BUS R13-22 FAILS DURING OPERATION 

R13-BAC-LP-R1322CB 4.80E-06 BUS R13-22-CB FAILS DURING OPERATION 

R13-BAC-LP-R1322RB 4.80E-06 BUS R13-22-RB FAILS DURING OPERATION 

R13-BAC-LP-R1331 4.80E-06 BUS R13-31 FAILS DURING OPERATION 

R13-BAC-LP-R1331CB 4.80E-06 BUS R13-31-CB FAILS DURING OPERATION 

R13-BAC-LP-R1331RB 4.80E-06 BUS R13-31-RB FAILS DURING OPERATION 

R13-BAC-LP-R1332 4.80E-06 BUS R13-32 FAILS DURING OPERATION 

R13-BAC-LP-R1332CB 4.80E-06 BUS R13-32-CB FAILS DURING OPERATION 

R13-BAC-LP-R1332RB 4.80E-06 BUS R13-32-RB FAILS DURING OPERATION 

R13-BAC-LP-R1341 4.80E-06 BUS R13-41 FAILS DURING OPERATION 

R13-BAC-LP-R1341CB 4.80E-06 BUS R13-41-CB FAILS DURING OPERATION 

R13-BAC-LP-R1341RB 4.80E-06 BUS R13-41-RB FAILS DURING OPERATION 

R13-BAC-LP-R1342 4.80E-06 BUS R13-42 FAILS DURING OPERATION 

R13-BAC-LP-R1342CB 4.80E-06 BUS R13-42-CB FAILS DURING OPERATION 

R13-BAC-LP-R1342RB 4.80E-06 BUS R13-42-RB FAILS DURING OPERATION 

R13-BAC-LP-R13A1 4.80E-06 NSR BUS R13-A1 FAILS DURING OPERATION 

R13-BAC-LP-R13A2 4.80E-06 BUS R13-A2 FAILS DURING OPERATION 

R13-BAC-LP-R13B1 4.80E-06 BUS R13-B1 FAILS DURING OPERATION 

R13-BAC-LP-R13B2 4.80E-06 BUS R13-B2 FAILS DURING OPERATION 

R13-BAC-LP-R13C 4.80E-06 BUS R13-C FAILS DURING OPERATION 

R13-BAC-LP-R13CBA 4.80E-06 NSR R13 CONTROL BLDG LOAD GROUP A FAILS DURING 
OPERATION 

R13-BAC-LP-R13CBB 4.80E-06 NSR R13 CONTROL BLDG LOAD GROUP B FAILS DURING 
OPERATION 
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UPS – Basic Events 

Name Probability Description 

R13-BAC-LP-R13CBC 4.80E-06 NSR R13 CONTROL BLDG LOAD GROUP C FAILS DURING 
OPERATION 

R13-BAC-LP-R13CPA 4.80E-06 NSR R13 CW PUMPHOUSE LOAD GROUP A FAILS DURING 
OPERATION 

R13-BAC-LP-R13CPB 4.80E-06 NSR R13 CW PUMPHOUSE LOAD GROUP B FAILS DURING 
OPERATION 

R13-BAC-LP-R13RBA 4.80E-06 NSR R13 REACTOR BLDG LOAD GROUP A FAILS DURING 
OPERATION 

R13-BAC-LP-R13RBB 4.80E-06 NSR R13 REACTOR BLDG LOAD GROUP B FAILS DURING 
OPERATION 

R13-BAC-LP-R13RBC 4.80E-06 NSR R13 REACTOR BLDG LOAD GROUP C FAILS DURING 
OPERATION 

R13-BAC-LP-R13TBA 4.80E-06 NSR R13 TURBINE/SWGR BLDG LOAD GROUP A FAILS 
DURING OPERATION 

R13-BAC-LP-R13TBB 4.80E-06 NSR R13 TURBINE/SWGR BLDG LOAD GROUP B FAILS 
DURING OPERATION 

R13-BAC-LP-R13TBC 4.80E-06 NSR R13 TURBINE/SWGR BLDG LOAD GROUP C FAILS 
DURING OPERATION 

R13-DIO-FC-
A202AR13C 3.43E-05 DIODE FROM A2-02A FAILS TO OPERATE 

R13-DIO-FC-
A301AR13A1 3.43E-05 DIODE FROM A3-01A FAILS TO OPERATE 

R13-DIO-FC-
A301AR13A2 3.43E-05 DIODE FROM A3-01A FAILS TO OPERATE 

R13-DIO-FC-A31R1311 3.43E-05 DIODE FROM A31 FAILS TO OPERATE 

R13-DIO-FC-A31R1312 3.43E-05 DIODE FROM A31 FAILS TO OPERATE 

R13-DIO-FC-
B301AR13B1 3.43E-05 DIODE FROM B3-01A FAILS TO OPERATE 

R13-DIO-FC-
B301AR13B2 3.43E-05 DIODE FROM B3-01A FAILS TO OPERATE 

R13-DIO-FC-B31R1321 3.43E-05 DIODE FROM B31 FAILS TO OPERATE 

R13-DIO-FC-B31R1322 3.43E-05 DIODE FROM B31 FAILS TO OPERATE 

R13-DIO-FC-
C31R1331 3.43E-05 DIODE FROM C31 FAILS TO OPERATE 

R13-DIO-FC-
C31R1332 3.43E-05 DIODE FROM C31 FAILS TO OPERATE 

R13-DIO-FC-
D31R1341 3.43E-05 DIODE FROM D31 FAILS TO OPERATE 
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UPS – Basic Events 

Name Probability Description 

R13-DIO-FC-
D31R1342 3.43E-05 DIODE FROM D31 FAILS TO OPERATE 

R13-DIO-FC-
R1611R1311 3.43E-05 DIODE FROM R16-11 FAILS TO OPERATE 

R13-DIO-FC-
R1612R1312 3.43E-05 DIODE FROM R16-12 FAILS TO OPERATE 

R13-DIO-FC-
R1621R1321 3.43E-05 DIODE FROM R16-21 FAILS TO OPERATE 

R13-DIO-FC-
R1622R1322 3.43E-05 DIODE FROM R16-22 FAILS TO OPERATE 

R13-DIO-FC-
R1631R1331 3.43E-05 DIODE FROM R16-31 FAILS TO OPERATE 

R13-DIO-FC-
R1632R1332 3.43E-05 DIODE FROM R16-32 FAILS TO OPERATE 

R13-DIO-FC-
R1641R1341 3.43E-05 DIODE FROM R16-41 FAILS TO OPERATE 

R13-DIO-FC-
R1642R1342 3.43E-05 DIODE FROM R16-42 FAILS TO OPERATE 

R13-DIO-FC-
R16A1R13A1 3.43E-05 DIODE FROM R16-A1 FAILS TO OPERATE 

R13-DIO-FC-
R16A2R13A2 3.43E-05 DIODE FROM R16-A2 FAILS TO OPERATE 

R13-DIO-FC-
R16B1R13B1 3.43E-05 DIODE FROM R16-B1 FAILS TO OPERATE 

R13-DIO-FC-
R16B2R13B2 3.43E-05 DIODE FROM R16-B2 FAILS TO OPERATE 

R13-DIO-FC-
R16CR13C 3.43E-05 DIODE FROM R16-C FAILS TO OPERATE 

R13-INV-FC-R1311 4.80E-04 INVERTER TO R13-11 FAILS 

R13-INV-FC-R1312 4.80E-04 INVERTER TO R13-12 FAILS 

R13-INV-FC-R1321 4.80E-04 INVERTER TO R13-21 FAILS 

R13-INV-FC-R1322 4.80E-04 INVERTER TO R13-22 FAILS 

R13-INV-FC-R1331 4.80E-04 INVERTER TO R13-31 FAILS 

R13-INV-FC-R1332 4.80E-04 INVERTER TO R13-32 FAILS 

R13-INV-FC-R1341 4.80E-04 INVERTER TO R13-41 FAILS 

R13-INV-FC-R1342 4.80E-04 INVERTER TO R13-42 FAILS 

R13-INV-FC-R13A1 4.80E-04 INVERTER TO R13-A1 FAILS 

R13-INV-FC-R13A2 4.80E-04 INVERTER TO R13-A2 FAILS 
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UPS – Basic Events 

Name Probability Description 

R13-INV-FC-R13B1 4.80E-04 INVERTER TO R13-B1 FAILS 

R13-INV-FC-R13B2 4.80E-04 INVERTER TO R13-B2 FAILS 

R13-INV-FC-R13C 4.80E-04 INVERTER TO R13-C FAILS 

R13-LCB-CO-
1A31R1311 1.20E-05 CIRCUIT BREAKER 1 FROM A31 OPENS SPURIOUSLY 

R13-LCB-CO-
1A31R1312 1.20E-05 CIRCUIT BREAKER 1 FROM A31 OPENS SPURIOUSLY 

R13-LCB-CO-
1B31R1321 1.20E-05 CIRCUIT BREAKER 1 FROM B31 OPENS SPURIOUSLY 

R13-LCB-CO-
1B31R1322 1.20E-05 CIRCUIT BREAKER 1 FROM B31 OPENS SPURIOUSLY 

R13-LCB-CO-
1C31R1331 1.20E-05 CIRCUIT BREAKER 1 FROM C31 OPENS SPURIOUSLY 

R13-LCB-CO-
1C31R1332 1.20E-05 CIRCUIT BREAKER 1 FROM C31 OPENS SPURIOUSLY 

R13-LCB-CO-
1D31R1341 1.20E-05 CIRCUIT BREAKER 1 FROM D31 OPENS SPURIOUSLY 

R13-LCB-CO-
1D31R1342 1.20E-05 CIRCUIT BREAKER 1 FROM D31 OPENS SPURIOUSLY 

R13-LCB-CO-
2A31R1311 1.20E-05 CIRCUIT BREAKER 2 FROM A31 OPENS SPURIOUSLY 

R13-LCB-CO-
2A31R1312 1.20E-05 CIRCUIT BREAKER 2 FROM A31 OPENS SPURIOUSLY 

R13-LCB-CO-
2B31R1321 1.20E-05 CIRCUIT BREAKER 2 FROM B31 OPENS SPURIOUSLY 

R13-LCB-CO-
2B31R1322 1.20E-05 CIRCUIT BREAKER 2 FROM B31 OPENS SPURIOUSLY 

R13-LCB-CO-
2C31R1331 1.20E-05 CIRCUIT BREAKER 2 FROM C31 OPENS SPURIOUSLY 

R13-LCB-CO-
2C31R1332 1.20E-05 CIRCUIT BREAKER 2 FROM C31 OPENS SPURIOUSLY 

R13-LCB-CO-
2D31R1341 1.20E-05 CIRCUIT BREAKER 2 FROM D31 OPENS SPURIOUSLY 

R13-LCB-CO-
2D31R1342 1.20E-05 CIRCUIT BREAKER 2 FROM D31 OPENS SPURIOUSLY 

R13-LCB-CO-
A202AR13C 1.20E-05 CIRCUIT BREAKER FROM A2-02A OPENS SPURIOUSLY 

R13-LCB-CO-
A301AR13A1 1.20E-05 CIRCUIT BREAKER FROM A3-01A OPENS SPURIOUSLY 
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UPS – Basic Events 

Name Probability Description 

R13-LCB-CO-
A301AR13A2 1.20E-05 CIRCUIT BREAKER 1 FROM A3-01A OPENS SPURIOUSLY 

R13-LCB-CO-
A302AR13A1 1.20E-05 CIRCUIT BREAKER FROM A3-02A OPENS SPURIOUSLY 

R13-LCB-CO-
A302AR13A2 1.20E-05 CIRCUIT BREAKER FROM A3-02A OPENS SPURIOUSLY 

R13-LCB-CO-
B301AR13B1 1.20E-05 CIRCUIT BREAKER FROM B3-01A OPENS SPURIOUSLY 

R13-LCB-CO-
B301AR13B2 1.20E-05 CIRCUIT BREAKER 1 FROM B3-01A OPENS SPURIOUSLY 

R13-LCB-CO-
B302AR13B1 1.20E-05 CIRCUIT BREAKER FROM B3-02A OPENS SPURIOUSLY 

R13-LCB-CO-
B302AR13B2 1.20E-05 CIRCUIT BREAKER FROM B3-02A OPENS SPURIOUSLY 

R13-LCB-CO-
C23AR13C 1.20E-05 CIRCUIT BREAKER FROM C23 OPENS SPURIOUSLY 

R13-LCB-CO-
FR13CBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13CBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13CBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13CPA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13CPB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13RBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13RBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13RBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-FR13TBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-FR13TBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
FR13TBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1311CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1311RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1312CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 
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UPS – Basic Events 

Name Probability Description 

R13-LCB-CO-R1312RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1321CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1321RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1322CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1322RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1331CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1331RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1332CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1332RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1341CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1341RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1342CB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R1342RB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13CBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13CBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13CBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13CPA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13CPB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13RBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13RBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13RBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13TBA 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13TBB 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-R13TBC 1.20E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

R13-LCB-CO-
R1611R1311 1.20E-05 CIRCUIT BREAKER FROM R16-11 OPENS SPURIOUSLY 

R13-LCB-CO-
R1612R1312 1.20E-05 CIRCUIT BREAKER FROM R16-12 OPENS SPURIOUSLY 

R13-LCB-CO-
R1621R1321 1.20E-05 CIRCUIT BREAKER FROM R16-21 OPENS SPURIOUSLY 

R13-LCB-CO-
R1622R1322 1.20E-05 CIRCUIT BREAKER FROM R16-22 OPENS SPURIOUSLY 

R13-LCB-CO-
R1631R1331 1.20E-05 CIRCUIT BREAKER FROM R16-31 OPENS SPURIOUSLY 
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Table 4.15-7  

UPS – Basic Events 

Name Probability Description 

R13-LCB-CO-
R1632R1332 1.20E-05 CIRCUIT BREAKER FROM R16-32 OPENS SPURIOUSLY 

R13-LCB-CO-
R1641R1341 1.20E-05 CIRCUIT BREAKER FROM R16-41 OPENS SPURIOUSLY 

R13-LCB-CO-
R1642R1342 1.20E-05 CIRCUIT BREAKER FROM R16-42 OPENS SPURIOUSLY 

R13-LCB-CO-
R16A1R13A1 1.20E-05 CIRCUIT BREAKER FROM R16-A1 OPENS SPURIOUSLY 

R13-LCB-CO-
R16A2R13A2 1.20E-05 CIRCUIT BREAKER FROM R16-A2 OPENS SPURIOUSLY 

R13-LCB-CO-
R16B1R13B1 1.20E-05 CIRCUIT BREAKER FROM R16-B1 OPENS SPURIOUSLY 

R13-LCB-CO-
R16B2R13B2 1.20E-05 CIRCUIT BREAKER FROM R16-B2 OPENS SPURIOUSLY 

R13-LCB-CO-
R16CR13C 1.20E-05 CIRCUIT BREAKER FROM R16-C OPENS SPURIOUSLY 

R13-LCB-CO-TOR1311 1.20E-05 CIRCUIT BREAKER TO R13-11 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1312 1.20E-05 CIRCUIT BREAKER TO R13-12 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1321 1.20E-05 CIRCUIT BREAKER TO R13-21 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1322 1.20E-05 CIRCUIT BREAKER TO R13-22 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1331 1.20E-05 CIRCUIT BREAKER TO R13-31 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1332 1.20E-05 CIRCUIT BREAKER TO R13-32 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1341 1.20E-05 CIRCUIT BREAKER TO R13-41 OPENS SPURIOUSLY 

R13-LCB-CO-TOR1342 1.20E-05 CIRCUIT BREAKER TO R13-42 OPENS SPURIOUSLY 

R13-LCB-CO-
TOR13A1 1.20E-05 CIRCUIT BREAKER TO R13-A1 OPENS SPURIOUSLY 

R13-LCB-CO-
TOR13A2 1.20E-05 CIRCUIT BREAKER TO R13-A2 OPENS SPURIOUSLY 

R13-LCB-CO-
TOR13B1 1.20E-05 CIRCUIT BREAKER TO R13-B1 OPENS SPURIOUSLY 

R13-LCB-CO-
TOR13B2 1.20E-05 CIRCUIT BREAKER TO R13-B2 OPENS SPURIOUSLY 

R13-LCB-CO-TOR13C 1.20E-05 CIRCUIT BREAKER TO R13-C OPENS SPURIOUSLY 

R13-MTS-CO-R1311 2.40E-05 R13-11 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 

R13-MTS-CO-R1312 2.40E-05 R13-12 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 

R13-MTS-CO-R1321 2.40E-05 R13-21 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 

R13-MTS-CO-R1322 2.40E-05 R13-22 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 
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Table 4.15-7  

UPS – Basic Events 

Name Probability Description 

R13-MTS-CO-R1331 2.40E-05 CIRCUIT BREAKER TO R13-31 OPENS SPURIOUSLY 

R13-MTS-CO-R1332 2.40E-05 R13-32 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 

R13-MTS-CO-R1341 2.40E-05 CIRCUIT BREAKER TO R13-41 OPENS SPURIOUSLY 

R13-MTS-CO-R1342 2.40E-05 R13-42 MANUAL TRANSFER SWITCH SPURIOUSLY OPENS 

R13-MTS-CO-R13A1 2.40E-05 NSR R13-A1 MANUAL TRANSFER SWITCH SPURIOUSLY 
OPENS 

R13-MTS-CO-R13A2 2.40E-05 NSR R13-A2 MANUAL TRANSFER SWITCH SPURIOUSLY 
OPENS 

R13-MTS-CO-R13B1 2.40E-05 NSR R13-B1 MANUAL TRANSFER SWITCH SPURIOUSLY 
OPENS 

R13-MTS-CO-R13B2 2.40E-05 NSR R13-B2 MANUAL TRANSFER SWITCH SPURIOUSLY 
OPENS 

R13-MTS-CO-R13C 2.40E-05 NSR R13-C MANUAL TRANSFER SWITCH SPURIOUSLY 
OPENS 

R13-REC-FC-
A202AR13C 4.80E-04 RECTIFIER FROM A2-02A FAILS DURING OPERATION 

R13-REC-FC-
A301AR13A1 4.80E-04 RECTIFIER FROM A3-01A FAILS DURING OPERATION 

R13-REC-FC-
A301AR13A2 4.80E-04 RECTIFIER FROM A3-01A FAILS DURING OPERATION 

R13-REC-FC-
A31R1311 4.80E-04 RECTIFIER FROM A31 FAILS DURING OPERATION 

R13-REC-FC-
A31R1312 4.80E-04 RECTIFIER FROM A31 FAILS DURING OPERATION 

R13-REC-FC-
B301AR13B1 4.80E-04 RECTIFIER FROM B3-01A FAILS DURING OPERATION 

R13-REC-FC-
B301AR13B2 4.80E-04 RECTIFIER FROM B3-01A FAILS DURING OPERATION 

R13-REC-FC-
B31R1321 4.80E-04 RECTIFIER FROM B31 FAILS DURING OPERATION 

R13-REC-FC-
B31R1322 4.80E-04 RECTIFIER FROM B31 FAILS DURING OPERATION 

R13-REC-FC-
C31R1331 4.80E-04 RECTIFIER FROM C31 FAILS DURING OPERATION 

R13-REC-FC-
C31R1332 4.80E-04 RECTIFIER FROM C31 FAILS DURING OPERATION 

R13-REC-FC-
D31R1341 4.80E-04 RECTIFIER FROM D31 FAILS DURING OPERATION 
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Table 4.15-7  

UPS – Basic Events 

Name Probability Description 

R13-REC-FC-
D31R1342 4.80E-04 RECTIFIER FROM D31 FAILS DURING OPERATION 

R13-SXS-CO-R1311 2.40E-05 R13-11 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1312 2.40E-05 R13-12 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1321 2.40E-05 R13-21 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1322 2.40E-05 R13-22 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1331 2.40E-05 R13-31 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1332 2.40E-05 R13-32 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1341 2.40E-05 R13-41 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R1342 2.40E-05 R13-42 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R13A1 2.40E-05 NSR R13-A1 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R13A2 2.40E-05 NSR R13-A2 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R13B1 2.40E-05 NSR R13-B1 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R13B2 2.40E-05 NSR R13-B2 STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-CO-R13C 2.40E-05 NSR R13-C STATIC SWITCH SPURIOUSLY OPENS 

R13-SXS-FT-
A302AR13A1 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
A302AR13A2 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
A31R1311 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
A31R1312 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
B302AR13B1 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
B302AR13B2 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
B31R1321 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
B31R1322 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
C23AR13C 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
C31R1331 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
C31R1332 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 
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Table 4.15-7  

UPS – Basic Events 

Name Probability Description 

R13-SXS-FT-
D31R1341 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-SXS-FT-
D31R1342 2.40E-05 STATIC SWITCH FAILS TO TRANSFER 

R13-XFL-LP-
A302AR13A1 1.92E-05 TRANSFORMER FROM A3-02A FAILS TO OPERATE 

R13-XFL-LP-
A302AR13A2 1.92E-05 TRANSFORMER FROM A3-02A FAILS TO OPERATE 

R13-XFL-LP-A31R1311 1.92E-05 TRANSFORMER FROM A31 FAILS TO OPERATE 

R13-XFL-LP-A31R1312 1.92E-05 TRANSFORMER FROM A31 FAILS TO OPERATE 

R13-XFL-LP-
B302AR13B1 1.92E-05 TRANSFORMER FROM B3-02A FAILS TO OPERATE 

R13-XFL-LP-
B302AR13B2 1.92E-05 TRANSFORMER FROM B3-02A FAILS TO OPERATE 

R13-XFL-LP-B31R1321 1.92E-05 TRANSFORMER FROM B31 FAILS TO OPERATE 

R13-XFL-LP-B31R1322 1.92E-05 TRANSFORMER FROM B31 FAILS TO OPERATE 

R13-XFL-LP-
C23AR13C 1.92E-05 TRANSFORMER FROM C23 FAILS TO OPERATE 

R13-XFL-LP-C31R1331 1.92E-05 TRANSFORMER FROM C31 FAILS TO OPERATE 

R13-XFL-LP-C31R1332 1.92E-05 TRANSFORMER FROM C31 FAILS TO OPERATE 

R13-XFL-LP-D31R1341 1.92E-05 TRANSFORMER FROM R12-D31 FAILS TO OPERATE 

R13-XFL-LP-D31R1342 1.92E-05 TRANSFORMER FROM R12-D31 FAILS TO OPERATE 

R13-XFL-LP-R13CBA 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13CBB 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13CBC 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13CPA 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13CPB 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13RBA 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13RBB 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13RBC 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13TBA 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13TBB 1.92E-05 TRANSFORMER FAILS DURING OPERATION 

R13-XFL-LP-R13TBC 1.92E-05 TRANSFORMER FAILS DURING OPERATION 
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Table 4.15-8  

UPS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

R13-11-CB LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1311 2.4E-05 R13-11 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1311 2.4E-05 R13-11 STATIC SWITCH SPURIOUSLY 
OPENS 

1.44E-05 16.4 R13-LCB-CO-R1311CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1311 1.44E-05 CIRCUIT BREAKER TO R13-11 OPENS 
SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1311 4.8E-06 BUS R13-11 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1311CB 4.8E-06 BUS R13-11-CB FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.E-06 1.1 
R16-11 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-11 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 4.8E-07 0.5 

R13-INV-FC-R1311 4.8E-04 INVERTER TO R13-11 FAILS 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

3.43E-08 0.0 
R13-DIO-FC-
R1611R1311 3.43E-05 DIODE FROM R16-11 FAILS TO 

OPERATE 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.44E-08 0.0 
R13-LCB-CO-
R1611R1311 1.44E-05 CIRCUIT BREAKER FROM R16-11 

OPENS SPURIOUSLY 
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R13-11-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-11-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-11 

4.8E-04 29.3 R13-INV-FC-R1311 4.8E-04 INVERTER TO R13-11 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1611R1311 3.43E-05 DIODE FROM R16-11 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1311 2.4E-05 R13-11 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1311 2.4E-05 R13-11 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1311CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1611R1311 1.44E-05 CIRCUIT BREAKER FROM R16-11 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1311 1.44E-05 CIRCUIT BREAKER TO R13-11 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1311 4.8E-06 BUS R13-11 FAILS DURING 
OPERATION 

 
R13-11-RB LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1311 2.4E-05 R13-11 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1311 2.4E-05 R13-11 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1311RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1311 1.44E-05 CIRCUIT BREAKER TO R13-11 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1311 4.8E-06 BUS R13-11 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1311RB 4.8E-06 BUS R13-11-RB FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.E-06 1.1 
R16-11 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-11 
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Probability % of 
Top Event Probability Description 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 4.8E-07 0.5 

R13-INV-FC-R1311 4.8E-04 INVERTER TO R13-11 FAILS 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

3.43E-08 0.0 
R13-DIO-FC-
R1611R1311 3.43E-05 DIODE FROM R16-11 FAILS TO 

OPERATE 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.44E-08 0.0 
R13-LCB-CO-
R1611R1311 1.44E-05 CIRCUIT BREAKER FROM R16-11 

OPENS SPURIOUSLY 

 
R13-11-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-11 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of Top Event Probability Description 

1.E-03 61.0 R16-11-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-11 

4.8E-04 29.3 R13-INV-FC-R1311 4.8E-04 INVERTER TO R13-11 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1611R1311 3.43E-05 DIODE FROM R16-11 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1311 2.4E-05 R13-11 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1311 2.4E-05 R13-11 STATIC SWITCH SPURIOUSLY 
OPENS 

1.44E-05 0.9 R13-LCB-CO-R1311RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1611R1311 1.44E-05 CIRCUIT BREAKER FROM R16-11 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1311 1.44E-05 CIRCUIT BREAKER TO R13-11 OPENS 
SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-
INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1311 4.8E-06 BUS R13-11 FAILS DURING 
OPERATION 

 
R13-12-CB LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1312 2.4E-05 R13-12 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1312 2.4E-05 R13-12 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1312CB 1.44E-05 CIRCUIT BREAKER OPENS 
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Probability % of 
Top Event Probability Description 

SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1312 1.44E-05 CIRCUIT BREAKER TO R13-12 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1312 4.8E-06 BUS R13-12 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1312CB 4.8E-06 BUS R13-12-CB FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.E-06 1.1 
R16-12 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-12 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 4.8E-07 0.5 

R13-INV-FC-R1312 4.8E-04 INVERTER TO R13-12 FAILS 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

3.43E-08 0.0 
R13-DIO-FC-
R1612R1312 3.43E-05 DIODE FROM R16-12 FAILS TO 

OPERATE 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.44E-08 0.0 
R13-LCB-CO-
R1612R1312 1.44E-05 CIRCUIT BREAKER FROM R16-12 

OPENS SPURIOUSLY 

 
R13-12-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-12-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-12 

4.8E-04 29.3 R13-INV-FC-R1312 4.8E-04 INVERTER TO R13-12 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1612R1312 3.43E-05 DIODE FROM R16-12 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1312 2.4E-05 R13-12 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1312 2.4E-05 R13-12 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1312CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1612R1312 1.44E-05 CIRCUIT BREAKER FROM R16-12 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1312 1.44E-05 CIRCUIT BREAKER TO R13-12 
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Probability % of 
Top Event Probability Description 

OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1312 4.8E-06 BUS R13-12 FAILS DURING 
OPERATION 

 
R13-12-RB LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1312 2.4E-05 R13-12 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1312 2.4E-05 R13-12 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1312RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1312 1.44E-05 CIRCUIT BREAKER TO R13-12 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1312 4.8E-06 BUS R13-12 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1312RB 4.8E-06 BUS R13-12-RB FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.E-06 1.1 
R16-12 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-12 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 4.8E-07 0.5 

R13-INV-FC-R1312 4.8E-04 INVERTER TO R13-12 FAILS 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

3.43E-08 0.0 
R13-DIO-FC-
R1612R1312 3.43E-05 DIODE FROM R16-12 FAILS TO 

OPERATE 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A31 

1.44E-08 0.0 
R13-LCB-CO-
R1612R1312 1.44E-05 CIRCUIT BREAKER FROM R16-12 

OPENS SPURIOUSLY 

 
R13-12-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-12 FOR RX BLDG (Short-Term - 
battery only) 
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Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-12-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-12 

4.8E-04 29.3 R13-INV-FC-R1312 4.8E-04 INVERTER TO R13-12 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1612R1312 3.43E-05 DIODE FROM R16-12 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1312 2.4E-05 R13-12 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1312 2.4E-05 R13-12 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1312RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1612R1312 1.44E-05 CIRCUIT BREAKER FROM R16-12 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1312 1.44E-05 CIRCUIT BREAKER TO R13-12 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1312 4.8E-06 BUS R13-12 FAILS DURING 
OPERATION 

 
R13-21-CB LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1321 2.4E-05 R13-21 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1321 2.4E-05 R13-21 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1321CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1321 1.44E-05 CIRCUIT BREAKER TO R13-21 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1321 4.8E-06 BUS R13-21 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1321CB 4.8E-06 BUS R13-21-CB FAILS DURING 
OPERATION 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.E-06 1.1 
R16-21 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-21 

4.8E-07 0.5 R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 



NEDO-33201 Rev 3 

4.15-56 

Probability % of 
Top Event Probability Description 

  R13-INV-FC-R1321 4.8E-04 INVERTER TO R13-21 FAILS 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

3.43E-08 0.0 
R13-DIO-FC-
R1621R1321 3.43E-05 DIODE FROM R16-21 FAILS TO 

OPERATE 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.44E-08 0.0 
R13-LCB-CO-
R1621R1321 1.44E-05 CIRCUIT BREAKER FROM R16-21 

OPENS SPURIOUSLY 
 

R13-21-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-21-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-21 

4.8E-04 29.3 R13-INV-FC-R1321 4.8E-04 INVERTER TO R13-21 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1621R1321 3.43E-05 DIODE FROM R16-21 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1321 2.4E-05 R13-21 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1321 2.4E-05 R13-21 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1321CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1621R1321 1.44E-05 CIRCUIT BREAKER FROM R16-21 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1321 1.44E-05 CIRCUIT BREAKER TO R13-21 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1321 4.8E-06 BUS R13-21 FAILS DURING 
OPERATION 

 
R13-21-RB LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1321 2.4E-05 R13-21 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1321 2.4E-05 R13-21 STATIC SWITCH 
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Probability % of 
Top Event Probability Description 

SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1321RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1321 1.44E-05 CIRCUIT BREAKER TO R13-21 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1321 4.8E-06 BUS R13-21 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1321RB 4.8E-06 BUS R13-21-RB FAILS DURING 
OPERATION 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.E-06 1.1 
R16-21 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-21 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 4.8E-07 0.5 

R13-INV-FC-R1321 4.8E-04 INVERTER TO R13-21 FAILS 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

3.43E-08 0.0 
R13-DIO-FC-
R1621R1321 3.43E-05 DIODE FROM R16-21 FAILS TO 

OPERATE 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.44E-08 0.0 
R13-LCB-CO-
R1621R1321 1.44E-05 CIRCUIT BREAKER FROM R16-21 

OPENS SPURIOUSLY 

 
R13-21-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-21 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-21-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-21 

4.8E-04 29.3 R13-INV-FC-R1321 4.8E-04 INVERTER TO R13-21 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1621R1321 3.43E-05 DIODE FROM R16-21 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1321 2.4E-05 R13-21 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1321 2.4E-05 R13-21 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1321RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO- 1.44E-05 CIRCUIT BREAKER FROM R16-21 
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Probability % of 
Top Event Probability Description 

R1621R1321 OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1321 1.44E-05 CIRCUIT BREAKER TO R13-21 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1321 4.8E-06 BUS R13-21 FAILS DURING 
OPERATION 

 
R13-22-CB LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1322 2.4E-05 R13-22 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1322 2.4E-05 R13-22 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1322CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1322 1.44E-05 CIRCUIT BREAKER TO R13-22 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1322 4.8E-06 BUS R13-22 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1322CB 4.8E-06 BUS R13-22-CB FAILS DURING 
OPERATION 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.E-06 1.1 
R16-22 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-22 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 4.8E-07 0.5 

R13-INV-FC-R1322 4.8E-04 INVERTER TO R13-22 FAILS 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

3.43E-08 0.0 
R13-DIO-FC-
R1622R1322 3.43E-05 DIODE FROM R16-22 FAILS TO 

OPERATE 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.44E-08 0.0 
R13-LCB-CO-
R1622R1322 1.44E-05 CIRCUIT BREAKER FROM R16-22 

OPENS SPURIOUSLY 
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R13-22-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-22-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-22 

4.8E-04 29.3 R13-INV-FC-R1322 4.8E-04 INVERTER TO R13-22 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1622R1322 3.43E-05 DIODE FROM R16-22 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1322 2.4E-05 R13-22 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1322 2.4E-05 R13-22 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1322CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1622R1322 1.44E-05 CIRCUIT BREAKER FROM R16-22 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1322 1.44E-05 CIRCUIT BREAKER TO R13-22 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1322 4.8E-06 BUS R13-22 FAILS DURING 
OPERATION 

 
R13-22-RB LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1322 2.4E-05 R13-22 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1322 2.4E-05 R13-22 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1322RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1322 1.44E-05 CIRCUIT BREAKER TO R13-22 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1322 4.8E-06 BUS R13-22 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1322RB 4.8E-06 BUS R13-22-RB FAILS DURING 
OPERATION 

1.E-06 1.1 R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 



NEDO-33201 Rev 3 

4.15-60 

Probability % of 
Top Event Probability Description 

  R16-22 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-22 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 4.8E-07 0.5 

R13-INV-FC-R1322 4.8E-04 INVERTER TO R13-22 FAILS 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

3.43E-08 0.0 
R13-DIO-FC-
R1622R1322 3.43E-05 DIODE FROM R16-22 FAILS TO 

OPERATE 

R12-B31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B31 

1.44E-08 0.0 
R13-LCB-CO-
R1622R1322 1.44E-05 CIRCUIT BREAKER FROM R16-22 

OPENS SPURIOUSLY 

 
R13-22-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-22 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-22-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-22 

4.8E-04 29.3 R13-INV-FC-R1322 4.8E-04 INVERTER TO R13-22 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1622R1322 3.43E-05 DIODE FROM R16-22 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1322 2.4E-05 R13-22 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1322 2.4E-05 R13-22 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1322RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1622R1322 1.44E-05 CIRCUIT BREAKER FROM R16-22 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1322 1.44E-05 CIRCUIT BREAKER TO R13-22 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1322 4.8E-06 BUS R13-22 FAILS DURING 
OPERATION 
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R13-31-CB LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1331 2.4E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

2.4E-05 27.3 R13-SXS-CO-R1331 2.4E-05 R13-31 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1331CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1331 1.44E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1331 4.8E-06 BUS R13-31 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1331CB 4.8E-06 BUS R13-31-CB FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.E-06 1.1 
R16-31 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-31 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 4.8E-07 0.5 

R13-INV-FC-R1331 4.8E-04 INVERTER TO R13-31 FAILS 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

3.43E-08 0.0 
R13-DIO-FC-
R1631R1331 3.43E-05 DIODE FROM R16-31 FAILS TO 

OPERATE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.44E-08 0.0 
R13-LCB-CO-
R1631R1331 1.44E-05 CIRCUIT BREAKER FROM R16-31 

OPENS SPURIOUSLY 

 
R13-31-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-31-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-31 

4.8E-04 29.3 R13-INV-FC-R1331 4.8E-04 INVERTER TO R13-31 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1631R1331 3.43E-05 DIODE FROM R16-31 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1331 2.4E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 
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2.4E-05 1.5 R13-SXS-CO-R1331 2.4E-05 R13-31 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1331CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1631R1331 1.44E-05 CIRCUIT BREAKER FROM R16-31 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1331 1.44E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1331 4.8E-06 BUS R13-31 FAILS DURING 
OPERATION 

 
R13-31-RB LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1331 2.4E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

2.4E-05 27.3 R13-SXS-CO-R1331 2.4E-05 R13-31 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1331RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1331 1.44E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1331 4.8E-06 BUS R13-31 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1331RB 4.8E-06 BUS R13-31-RB FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.E-06 1.1 
R16-31 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-31 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 4.8E-07 0.5 

R13-INV-FC-R1331 4.8E-04 INVERTER TO R13-31 FAILS 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

3.43E-08 0.0 
R13-DIO-FC-
R1631R1331 3.43E-05 DIODE FROM R16-31 FAILS TO 

OPERATE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.44E-08 0.0 
R13-LCB-CO-
R1631R1331 1.44E-05 CIRCUIT BREAKER FROM R16-31 

OPENS SPURIOUSLY 
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R13-31-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-31 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-31-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-31 

4.8E-04 29.3 R13-INV-FC-R1331 4.8E-04 INVERTER TO R13-31 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1631R1331 3.43E-05 DIODE FROM R16-31 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1331 2.4E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

2.4E-05 1.5 R13-SXS-CO-R1331 2.4E-05 R13-31 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1331RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1631R1331 1.44E-05 CIRCUIT BREAKER FROM R16-31 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1331 1.44E-05 CIRCUIT BREAKER TO R13-31 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1331 4.8E-06 BUS R13-31 FAILS DURING 
OPERATION 
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R13-32-CB LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1332 2.4E-05 R13-32 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1332 2.4E-05 R13-32 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1332CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1332 1.44E-05 CIRCUIT BREAKER TO R13-32 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1332 4.8E-06 BUS R13-32 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1332CB 4.8E-06 BUS R13-32-CB FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.E-06 1.1 
R16-32 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-32 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 4.8E-07 0.5 

R13-INV-FC-R1332 4.8E-04 INVERTER TO R13-32 FAILS 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

3.43E-08 0.0 
R13-DIO-FC-
R1632R1332 3.43E-05 DIODE FROM R16-32 FAILS TO 

OPERATE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.44E-08 0.0 
R13-LCB-CO-
R1632R1332 1.44E-05 CIRCUIT BREAKER FROM R16-32 

OPENS SPURIOUSLY 
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R13-32-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-32-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-32 

4.8E-04 29.3 R13-INV-FC-R1332 4.8E-04 INVERTER TO R13-32 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1632R1332 3.43E-05 DIODE FROM R16-32 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1332 2.4E-05 R13-32 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1332 2.4E-05 R13-32 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1332CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1632R1332 1.44E-05 CIRCUIT BREAKER FROM R16-32 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1332 1.44E-05 CIRCUIT BREAKER TO R13-32 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1332 4.8E-06 BUS R13-32 FAILS DURING 
OPERATION 
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R13-32-RB LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1332 2.4E-05 R13-32 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1332 2.4E-05 R13-32 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1332RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1332 1.44E-05 CIRCUIT BREAKER TO R13-32 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1332 4.8E-06 BUS R13-32 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1332RB 4.8E-06 BUS R13-32-RB FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.E-06 1.1 
R16-32 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-32 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 4.8E-07 0.5 

R13-INV-FC-R1332 4.8E-04 INVERTER TO R13-32 FAILS 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

3.43E-08 0.0 
R13-DIO-FC-
R1632R1332 3.43E-05 DIODE FROM R16-32 FAILS TO 

OPERATE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C31 

1.44E-08 0.0 
R13-LCB-CO-
R1632R1332 1.44E-05 CIRCUIT BREAKER FROM R16-32 

OPENS SPURIOUSLY 
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R13-32-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-32 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-32-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-32 

4.8E-04 29.3 R13-INV-FC-R1332 4.8E-04 INVERTER TO R13-32 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1632R1332 3.43E-05 DIODE FROM R16-32 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1332 2.4E-05 R13-32 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1332 2.4E-05 R13-32 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1332RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1632R1332 1.44E-05 CIRCUIT BREAKER FROM R16-32 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1332 1.44E-05 CIRCUIT BREAKER TO R13-32 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1332 4.8E-06 BUS R13-32 FAILS DURING 
OPERATION 

 
R13-41-CB LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1341 2.4E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

2.4E-05 27.3 R13-SXS-CO-R1341 2.4E-05 R13-41 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1341CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1341 1.44E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1341 4.8E-06 BUS R13-41 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1341CB 4.8E-06 BUS R13-41-CB FAILS DURING 
OPERATION 

1.E-06 1.1 R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 
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Probability % of 
Top Event Probability Description 

  R16-41 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-41 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 4.8E-07 0.5 

R13-INV-FC-R1341 4.8E-04 INVERTER TO R13-41 FAILS 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

3.43E-08 0.0 
R13-DIO-FC-
R1641R1341 3.43E-05 DIODE FROM R16-41 FAILS TO 

OPERATE 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.44E-08 0.0 
R13-LCB-CO-
R1641R1341 1.44E-05 CIRCUIT BREAKER FROM R16-41 

OPENS SPURIOUSLY 

 
R13-41-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-41-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-41 

4.8E-04 29.3 R13-INV-FC-R1341 4.8E-04 INVERTER TO R13-41 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1641R1341 3.43E-05 DIODE FROM R16-41 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1341 2.4E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

2.4E-05 1.5 R13-SXS-CO-R1341 2.4E-05 R13-41 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1341CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1641R1341 1.44E-05 CIRCUIT BREAKER FROM R16-41 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1341 1.44E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1341 4.8E-06 BUS R13-41 FAILS DURING 
OPERATION 
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R13-41-RB LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1341 2.4E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

2.4E-05 27.3 R13-SXS-CO-R1341 2.4E-05 R13-41 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1341RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1341 1.44E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1341 4.8E-06 BUS R13-41 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1341RB 4.8E-06 BUS R13-41-RB FAILS DURING 
OPERATION 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.E-06 1.1 
R16-41 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-41 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 4.8E-07 0.5 

R13-INV-FC-R1341 4.8E-04 INVERTER TO R13-41 FAILS 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

3.43E-08 0.0 
R13-DIO-FC-
R1641R1341 3.43E-05 DIODE FROM R16-41 FAILS TO 

OPERATE 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.44E-08 0.0 
R13-LCB-CO-
R1641R1341 1.44E-05 CIRCUIT BREAKER FROM R16-41 

OPENS SPURIOUSLY 
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R13-41-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-41 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-41-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-41 

4.8E-04 29.3 R13-INV-FC-R1341 4.8E-04 INVERTER TO R13-41 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1641R1341 3.43E-05 DIODE FROM R16-41 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1341 2.4E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

2.4E-05 1.5 R13-SXS-CO-R1341 2.4E-05 R13-41 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1341RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1641R1341 1.44E-05 CIRCUIT BREAKER FROM R16-41 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1341 1.44E-05 CIRCUIT BREAKER TO R13-41 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1341 4.8E-06 BUS R13-41 FAILS DURING 
OPERATION 

 
R13-42-CB LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR CONTROL BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1342 2.4E-05 R13-42 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1342 2.4E-05 R13-42 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1342CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1342 1.44E-05 CIRCUIT BREAKER TO R13-42 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1342 4.8E-06 BUS R13-42 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1342CB 4.8E-06 BUS R13-42-CB FAILS DURING 
OPERATION 
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Probability % of 
Top Event Probability Description 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.E-06 1.1 
R16-42 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-42 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 4.8E-07 0.5 

R13-INV-FC-R1342 4.8E-04 INVERTER TO R13-42 FAILS 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

3.43E-08 0.0 
R13-DIO-FC-
R1642R1342 3.43E-05 DIODE FROM R16-42 FAILS TO 

OPERATE 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.44E-08 0.0 
R13-LCB-CO-
R1642R1342 1.44E-05 CIRCUIT BREAKER FROM R16-42 

OPENS SPURIOUSLY 

 
R13-42-CB-ST LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR CONTROL BLDG 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-42-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-42 

4.8E-04 29.3 R13-INV-FC-R1342 4.8E-04 INVERTER TO R13-42 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1642R1342 3.43E-05 DIODE FROM R16-42 FAILS TO 

OPERATE 

2.4E-05 1.5 R13-MTS-CO-R1342 2.4E-05 R13-42 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1342 2.4E-05 R13-42 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1342CB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1642R1342 1.44E-05 CIRCUIT BREAKER FROM R16-42 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1342 1.44E-05 CIRCUIT BREAKER TO R13-42 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1342 4.8E-06 BUS R13-42 FAILS DURING 
OPERATION 
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R13-42-RB LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR RX BLDG 

Probability % of 
Top Event Probability Description 

2.4E-05 27.3 R13-MTS-CO-R1342 2.4E-05 R13-42 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 27.3 R13-SXS-CO-R1342 2.4E-05 R13-42 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 16.4 R13-LCB-CO-R1342RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 16.4 R13-LCB-CO-TOR1342 1.44E-05 CIRCUIT BREAKER TO R13-42 
OPENS SPURIOUSLY 

4.8E-06 5.5 R13-BAC-LP-R1342 4.8E-06 BUS R13-42 FAILS DURING 
OPERATION 

4.8E-06 5.5 R13-BAC-LP-R1342RB 4.8E-06 BUS R13-42-RB FAILS DURING 
OPERATION 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.E-06 1.1 
R16-42 1.E-03 LOSS OF POWER FROM 250VDC 

SAFETY-RELATED BUS R16-42 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 4.8E-07 0.5 

R13-INV-FC-R1342 4.8E-04 INVERTER TO R13-42 FAILS 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

3.43E-08 0.0 
R13-DIO-FC-
R1642R1342 3.43E-05 DIODE FROM R16-42 FAILS TO 

OPERATE 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS R12-
D31 

1.44E-08 0.0 
R13-LCB-CO-
R1642R1342 1.44E-05 CIRCUIT BREAKER FROM R16-42 

OPENS SPURIOUSLY 

 
R13-42-RB-ST LOSS OF SR 120VAC UPS FROM BUS R13-42 FOR RX BLDG (Short-Term - 
battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 61.0 R16-42-ST 1.E-03 LOSS OF POWER FROM 250VDC 
SAFETY-RELATED BUS R16-42 

4.8E-04 29.3 R13-INV-FC-R1342 4.8E-04 INVERTER TO R13-42 FAILS 

3.43E-05 2.1 R13-DIO-FC-
R1642R1342 3.43E-05 DIODE FROM R16-42 FAILS TO 

OPERATE 
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Probability % of 
Top Event Probability Description 

2.4E-05 1.5 R13-MTS-CO-R1342 2.4E-05 R13-42 MANUAL TRANSFER SWITCH 
SPURIOUSLY OPENS 

2.4E-05 1.5 R13-SXS-CO-R1342 2.4E-05 R13-42 STATIC SWITCH 
SPURIOUSLY OPENS 

1.44E-05 0.9 R13-LCB-CO-R1342RB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R1642R1342 1.44E-05 CIRCUIT BREAKER FROM R16-42 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR1342 1.44E-05 CIRCUIT BREAKER TO R13-42 
OPENS SPURIOUSLY 

1.14E-05 0.7 R13-INV-FC-
CCFSR_ALL 1.14E-05 CCF of all components in group 'R13-

INV-FC-CCFSR' 

4.8E-06 0.3 R13-BAC-LP-R1342 4.8E-06 BUS R13-42 FAILS DURING 
OPERATION 

 
R13-NSR-CBA LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP A 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13A1 2.4E-05 NSR R13-A1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13A1 2.4E-05 NSR R13-A1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13CBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13CBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13CBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13A1 1.44E-05 CIRCUIT BREAKER TO R13-A1 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13A1 4.8E-06 NSR BUS R13-A1 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13CBA 4.8E-06 
NSR R13 CONTROL BLDG LOAD 
GROUP A FAILS DURING 
OPERATION 

R12-A3-02A 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A3-02A 4.8E-07 0.4 

R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 

R13-SXS-FT-
A302AR13A1 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 
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R13-NSR-CBA-ST LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD 
GROUP A (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-A1-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-A1 

4.8E-04 28.7 R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16A1R13A1 3.43E-05 DIODE FROM R16-A1 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13A1 2.4E-05 NSR R13-A1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13A1 2.4E-05 NSR R13-A1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13CBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13CBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13CBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16A1R13A1 1.44E-05 CIRCUIT BREAKER FROM R16-A1 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13A1 1.44E-05 CIRCUIT BREAKER TO R13-A1 
OPENS SPURIOUSLY 
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R13-NSR-CBB LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP B 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13B1 2.4E-05 NSR R13-B1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13B1 2.4E-05 NSR R13-B1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13CBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13CBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13CBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13B1 1.44E-05 CIRCUIT BREAKER TO R13-B1 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13B1 4.8E-06 BUS R13-B1 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13CBB 4.8E-06 
NSR R13 CONTROL BLDG LOAD 
GROUP B FAILS DURING 
OPERATION 

R12-B3-02B 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B3-02A 4.8E-07 0.4 

R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 

R13-SXS-FT-
B302AR13B1 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 
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4.15-76 

 
R13-NSR-CBB-ST LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD 
GROUP B (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-B1-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-B1 

4.8E-04 28.7 R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16B1R13B1 3.43E-05 DIODE FROM R16-B1 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13B1 2.4E-05 NSR R13-B1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13B1 2.4E-05 NSR R13-B1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13CBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13CBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13CBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16B1R13B1 1.44E-05 CIRCUIT BREAKER FROM R16-B1 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13B1 1.44E-05 CIRCUIT BREAKER TO R13-B1 
OPENS SPURIOUSLY 

 
R13-NSR-CBC LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD GROUP C 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13C 2.4E-05 NSR R13-C MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13C 2.4E-05 NSR R13-C STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13CBC 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-
FR13CBC 1.44E-05 CIRCUIT BREAKER OPENS 

SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13CBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 
SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13C 4.8E-06 BUS R13-C FAILS DURING OPERATION

4.8E-06 4.0 R13-BAC-LP-R13CBC 4.8E-06 NSR R13 CONTROL BLDG LOAD 
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Probability % of 
Top Event Probability Description 

GROUP C FAILS DURING OPERATION 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-C23
4.8E-07 0.4 

R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

R13-SXS-FT-
C23AR13C 2.4E-05 STATIC SWITCH FAILS TO TRANSFER 

1.15E-08 0.0 
R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

 
R13-NSR-CBC-ST LOSS OF 208/120VAC FROM NSR R13 CONTROL BLDG LOAD 
GROUP C (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-C-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-C 

4.8E-04 28.7 R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16CR13C 3.43E-05 DIODE FROM R16-C FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13C 2.4E-05 NSR R13-C MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13C 2.4E-05 NSR R13-C STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13CBC 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13CBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13CBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16CR13C 1.44E-05 CIRCUIT BREAKER FROM R16-C 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 
SPURIOUSLY 
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4.15-78 

R13-NSR-CPA LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP A 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13A2 2.4E-05 NSR R13-A2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13A2 2.4E-05 NSR R13-A2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13CPA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13CPA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13CPA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13A2 1.44E-05 CIRCUIT BREAKER TO R13-A2 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13A2 4.8E-06 BUS R13-A2 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13CPA 4.8E-06 
NSR R13 CW PUMPHOUSE LOAD 
GROUP A FAILS DURING 
OPERATION 

R12-A3-02A 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A3-02A 4.8E-07 0.4 

R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 

R13-SXS-FT-
A302AR13A2 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 
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R13-NSR-CPA-ST LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP A 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-A2-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-A2 

4.8E-04 28.7 R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16A2R13A2 3.43E-05 DIODE FROM R16-A2 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13A2 2.4E-05 NSR R13-A2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13A2 2.4E-05 NSR R13-A2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13CPA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13CPA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13CPA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16A2R13A2 1.44E-05 CIRCUIT BREAKER FROM R16-A2 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13A2 1.44E-05 CIRCUIT BREAKER TO R13-A2 
OPENS SPURIOUSLY 

 
R13-NSR-CPB LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP B 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13B2 2.4E-05 NSR R13-B2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13B2 2.4E-05 NSR R13-B2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13CPB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13CPB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13CPB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13B2 1.44E-05 CIRCUIT BREAKER TO R13-B2 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13B2 4.8E-06 BUS R13-B2 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13CPB 4.8E-06 NSR R13 CW PUMPHOUSE LOAD 
GROUP B FAILS DURING 
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Probability % of 
Top Event Probability Description 

OPERATION 

R12-B3-02B 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B3-02A 4.8E-07 0.4 

R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

R13-SXS-FT-
B302AR13B2 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

 
R13-NSR-CPB-ST LOSS OF 120VAC FROM NSR R13 CW PUMPHOUSE LOAD GROUP B 
(Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-B2-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-B2 

4.8E-04 28.7 R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16B2R13B2 3.43E-05 DIODE FROM R16-B2 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13B2 2.4E-05 NSR R13-B2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13B2 2.4E-05 NSR R13-B2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13CPB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13CPB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13CPB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16B2R13B2 1.44E-05 CIRCUIT BREAKER FROM R16-B2 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13B2 1.44E-05 CIRCUIT BREAKER TO R13-B2 
OPENS SPURIOUSLY 
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R13-NSR-RBA LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP A 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13A1 2.4E-05 NSR R13-A1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13A1 2.4E-05 NSR R13-A1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13RBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13RBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13RBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13A1 1.44E-05 CIRCUIT BREAKER TO R13-A1 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13A1 4.8E-06 NSR BUS R13-A1 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13RBA 4.8E-06 
NSR R13 REACTOR BLDG LOAD 
GROUP A FAILS DURING 
OPERATION 

R12-A3-02A 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A3-02A 4.8E-07 0.4 

R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 

R13-SXS-FT-
A302AR13A1 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 

 
R13-NSR-RBA-ST LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD 
GROUP A (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-A1-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-A1 

4.8E-04 28.7 R13-INV-FC-R13A1 4.8E-04 INVERTER TO R13-A1 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16A1R13A1 3.43E-05 DIODE FROM R16-A1 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13A1 2.4E-05 NSR R13-A1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13A1 2.4E-05 NSR R13-A1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13RBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 
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4.15-82 

Probability % of 
Top Event Probability Description 

1.44E-05 0.9 R13-LCB-CO-FR13RBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13RBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16A1R13A1 1.44E-05 CIRCUIT BREAKER FROM R16-A1 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13A1 1.44E-05 CIRCUIT BREAKER TO R13-A1 
OPENS SPURIOUSLY 

 

R13-NSR-RBB LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP B 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13B1 2.4E-05 NSR R13-B1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13B1 2.4E-05 NSR R13-B1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13RBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13RBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13RBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13B1 1.44E-05 CIRCUIT BREAKER TO R13-B1 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13B1 4.8E-06 BUS R13-B1 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13RBB 4.8E-06 
NSR R13 REACTOR BLDG LOAD 
GROUP B FAILS DURING 
OPERATION 

R12-B3-02B 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B3-02A 4.8E-07 0.4 

R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 

R13-SXS-FT-
B302AR13B1 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 
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4.15-83 

 
R13-NSR-RBB-ST LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD 
GROUP B (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-B1-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-B1 

4.8E-04 28.7 R13-INV-FC-R13B1 4.8E-04 INVERTER TO R13-B1 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16B1R13B1 3.43E-05 DIODE FROM R16-B1 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13B1 2.4E-05 NSR R13-B1 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13B1 2.4E-05 NSR R13-B1 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13RBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13RBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13RBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16B1R13B1 1.44E-05 CIRCUIT BREAKER FROM R16-B1 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13B1 1.44E-05 CIRCUIT BREAKER TO R13-B1 
OPENS SPURIOUSLY 
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R13-NSR-RBC LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD GROUP C 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13C 2.4E-05 NSR R13-C MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13C 2.4E-05 NSR R13-C STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13RBC 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-
FR13RBC 1.44E-05 CIRCUIT BREAKER OPENS 

SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13RBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 
SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13C 4.8E-06 BUS R13-C FAILS DURING OPERATION

4.8E-06 4.0 R13-BAC-LP-R13RBC 4.8E-06 NSR R13 REACTOR BLDG LOAD 
GROUP C FAILS DURING OPERATION 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-C23
4.8E-07 0.4 

R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

R13-SXS-FT-
C23AR13C 2.4E-05 STATIC SWITCH FAILS TO TRANSFER 

1.15E-08 0.0 
R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 
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4.15-85 

 
R13-NSR-RBC-ST LOSS OF 208/120VAC FROM NSR R13 REACTOR BLDG LOAD 
GROUP C (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-C-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-C 

4.8E-04 28.7 R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16CR13C 3.43E-05 DIODE FROM R16-C FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13C 2.4E-05 NSR R13-C MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13C 2.4E-05 NSR R13-C STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13RBC 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13RBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13RBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16CR13C 1.44E-05 CIRCUIT BREAKER FROM R16-C 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 
SPURIOUSLY 
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4.15-86 

R13-NSR-TBA LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP A 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13A2 2.4E-05 NSR R13-A2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13A2 2.4E-05 NSR R13-A2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13TBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13TBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13TBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13A2 1.44E-05 CIRCUIT BREAKER TO R13-A2 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13A2 4.8E-06 BUS R13-A2 FAILS DURING 
OPERATION 

4.8E-06 4.0 R13-BAC-LP-R13TBA 4.8E-06 
NSR R13 TURBINE/SWGR BLDG 
LOAD GROUP A FAILS DURING 
OPERATION 

R12-A3-02A 1.E-03 LOSS OF 480 V AC FROM BUS R12-
A3-02A 4.8E-07 0.4 

R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 

R13-SXS-FT-
A302AR13A2 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 
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4.15-87 

R13-NSR-TBA-ST LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP A (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-A2-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-A2 

4.8E-04 28.7 R13-INV-FC-R13A2 4.8E-04 INVERTER TO R13-A2 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16A2R13A2 3.43E-05 DIODE FROM R16-A2 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13A2 2.4E-05 NSR R13-A2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13A2 2.4E-05 NSR R13-A2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13TBA 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13TBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13TBA 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16A2R13A2 1.44E-05 CIRCUIT BREAKER FROM R16-A2 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13A2 1.44E-05 CIRCUIT BREAKER TO R13-A2 
OPENS SPURIOUSLY 

 
R13-NSR-TBB LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP B 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13B2 2.4E-05 NSR R13-B2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13B2 2.4E-05 NSR R13-B2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13TBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-FR13TBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13TBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13B2 1.44E-05 CIRCUIT BREAKER TO R13-B2 
OPENS SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13B2 4.8E-06 BUS R13-B2 FAILS DURING 
OPERATION 
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Probability % of 
Top Event Probability Description 

4.8E-06 4.0 R13-BAC-LP-R13TBB 4.8E-06 
NSR R13 TURBINE/SWGR BLDG 
LOAD GROUP B FAILS DURING 
OPERATION 

R12-B3-02B 1.E-03 LOSS OF 480 V AC FROM BUS R12-
B3-02A 4.8E-07 0.4 

R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

R13-SXS-FT-
B302AR13B2 2.4E-05 STATIC SWITCH FAILS TO 

TRANSFER 1.15E-08 0.0 
R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

 
R13-NSR-TBB-ST LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP B (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-B2-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-B2 

4.8E-04 28.7 R13-INV-FC-R13B2 4.8E-04 INVERTER TO R13-B2 FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16B2R13B2 3.43E-05 DIODE FROM R16-B2 FAILS TO 

OPERATE 

2.4E-05 1.4 R13-MTS-CO-R13B2 2.4E-05 NSR R13-B2 MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-R13B2 2.4E-05 NSR R13-B2 STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 1.1 R13-XFL-LP-R13TBB 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 0.9 R13-LCB-CO-FR13TBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-R13TBB 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16B2R13B2 1.44E-05 CIRCUIT BREAKER FROM R16-B2 

OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-TOR13B2 1.44E-05 CIRCUIT BREAKER TO R13-B2 
OPENS SPURIOUSLY 
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R13-NSR-TBC LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP C 

Probability % of 
Top Event Probability Description 

2.4E-05 19.9 R13-MTS-CO-R13C 2.4E-05 NSR R13-C MANUAL TRANSFER 
SWITCH SPURIOUSLY OPENS 

2.4E-05 19.9 R13-SXS-CO-R13C 2.4E-05 NSR R13-C STATIC SWITCH 
SPURIOUSLY OPENS 

1.92E-05 15.9 R13-XFL-LP-R13TBC 1.92E-05 TRANSFORMER FAILS DURING 
OPERATION 

1.44E-05 11.9 R13-LCB-CO-
FR13TBC 1.44E-05 CIRCUIT BREAKER OPENS 

SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-R13TBC 1.44E-05 CIRCUIT BREAKER OPENS 
SPURIOUSLY 

1.44E-05 11.9 R13-LCB-CO-TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 
SPURIOUSLY 

4.8E-06 4.0 R13-BAC-LP-R13C 4.8E-06 BUS R13-C FAILS DURING OPERATION

4.8E-06 4.0 R13-BAC-LP-R13TBC 4.8E-06 NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP C FAILS DURING OPERATION 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-C23
4.8E-07 0.4 

R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 

R13-SXS-FT-
C23AR13C 2.4E-05 STATIC SWITCH FAILS TO TRANSFER 

1.15E-08 0.0 
R13-INV-FC-R13C 4.8E-04 INVERTER TO R13-C FAILS 
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R13-NSR-TBC-ST LOSS OF 208/120VAC FROM NSR R13 TURBINE/SWGR BLDG LOAD 
GROUP C (Short-Term - battery only) 

Probability % of 
Top Event Probability Description 

1.E-03 59.7 R16-C-ST 1.E-03 LOSS OF POWER FROM 250VDC 
NONSAFETY-RELATED BUS R16-C 

4.8E-04 28.7 R13-INV-FC-
R13C 4.8E-04 INVERTER TO R13-C FAILS 

3.43E-05 2.0 R13-DIO-FC-
R16CR13C 3.43E-05 DIODE FROM R16-C FAILS TO OPERATE 

2.4E-05 1.4 R13-MTS-CO-
R13C 2.4E-05 NSR R13-C MANUAL TRANSFER SWITCH 

SPURIOUSLY OPENS 

2.4E-05 1.4 R13-SXS-CO-
R13C 2.4E-05 NSR R13-C STATIC SWITCH SPURIOUSLY 

OPENS 

1.92E-05 1.1 R13-XFL-LP-
R13TBC 1.92E-05 TRANSFORMER FAILS DURING OPERATION

1.44E-05 0.9 R13-LCB-CO-
FR13TBC 1.44E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R13TBC 1.44E-05 CIRCUIT BREAKER OPENS SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
R16CR13C 1.44E-05 CIRCUIT BREAKER FROM R16-C OPENS 

SPURIOUSLY 

1.44E-05 0.9 R13-LCB-CO-
TOR13C 1.44E-05 CIRCUIT BREAKER TO R13-C OPENS 

SPURIOUSLY 
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Figure 4.15-1. Simplified Diagram of Safety-Related Uninterruptible AC Power Supply System  

(1/2) 
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Figure 4.15-1.  Simplified Diagram of Nonsafety-Related Uninterruptible AC Power Supply System  

(2/2)
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LOSS OF SR 120VAC UPS
FROM BUS R13-22 FOR

CONTROL BLDG

R13-22-CB-ST

BUS R13-22-CB FAILS
DURING OPERATION

R13-BAC-LP-R1322CB

2 4.80E-06

NO POWER TO R13-22-CB
FROM SOURCES

R13-22-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-22

R13-22-ST
Sheet 9

BUS R13-22 FAILS
DURING OPERATION

R13-BAC-LP-R1322

2 4.80E-06

NO POWER TO R13-22
FROM SOURCES

R13-22-00-ST

Sheet 2

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1322CB

2 1.20E-05

 
Figure 4.15-2. Uninterruptible AC Power System Fault Tree 
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NO POWER TO R13-22
FROM SOURCES

R13-22-00-ST
Sheet 1

FAILURE OF R13-22
SOURCES

R13-22-10-ST

R13-22 POWER SUPPLY
FROM INVERTER FAILS

R13-22-30-ST

POWER SUPPLIES TO
R13-22 INVERTER FAIL

R13-22-40-ST

Sheet 3

INVERTER TO R13-22
FAILS

R13-22-INV-FC

Sheet 4

CIRCUIT BREAKER TO
R13-22 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1322

2 1.20E-05

R13-22 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1322

2 2.40E-05

R13-22 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1322

2 2.40E-05

  
Figure 4.15-2.  Sheet 2  Uninterruptible AC Power 
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POWER SUPPLIES TO
R13-22 INVERTER FAIL

R13-22-40-ST
Sheet 2

POWER SUPPLY FROM BUS
R16-22 FAILS

R13-22-50-ST

CIRCUIT BREAKER FROM
R16-22 OPENS
SPURIOUSLY

R13-LCB-CO-R1622R1322

2 1.20E-05

DIODE FROM R16-22
FAILS TO OPERATE

R13-DIO-FC-R1622R1322

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-22

R16-22-ST
1.00E-03

  
Figure 4.15-2.  Sheet 3  Uninterruptible AC Power 
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INVERTER TO R13-22
FAILS

R13-22-INV-FC
Sheet 2

Sheet 240

INVERTER TO R13-22
FAILS -- including

common cause

R13-INV-FC-CCFSR-G4

Sheet 5

  
Figure 4.15-2.  Sheet 4  Uninterruptible AC Power 
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INVERTER TO R13-22
FAILS -- including

common cause

R13-INV-FC-CCFSR-G4
Sheet 4

R13-INV-FC-C_77

Sheet 6

R13-INV-FC-C_76

Sheet 7

R13-INV-FC-C_75

Sheet 8

INVERTER TO R13-22
FAILS

R13-INV-FC-R1322
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_2_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_3_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_4_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_4_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 5  Uninterruptible AC Power 
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R13-INV-FC-C_77
Sheet 5

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_2_4

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_3_4

3 6.02E-08

  
Figure 4.15-2.  Sheet 6  Uninterruptible AC Power 
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R13-INV-FC-C_76
Sheet 5

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_4_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_2_3_4

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_4_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_3_4_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 7  Uninterruptible AC Power 
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R13-INV-FC-C_75
Sheet 5

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_4_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 8  Uninterruptible AC Power 
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LOSS OF SR 120VAC UPS
FROM BUS R13-22 FOR

RX BLDG

R13-22-RB-ST

BUS R13-22-RB FAILS
DURING OPERATION

R13-BAC-LP-R1322RB

2 4.80E-06

NO POWER TO R13-22-RB
FROM SOURCES

R13-22-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-22

R13-22-ST

Sheet 1

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1322RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 9  Uninterruptible AC Power 
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LOSS OF SR 120VAC UPS
FROM BUS R13-12 FOR

CONTROL BLDG

R13-12-CB-ST

BUS R13-12-CB FAILS
DURING OPERATION

R13-BAC-LP-R1312CB

2 4.80E-06

NO POWER TO R13-12-CB
FROM SOURCES

R13-12-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-12

R13-12-ST
Sheet 18

BUS R13-12 FAILS
DURING OPERATION

R13-BAC-LP-R1312

2 4.80E-06

NO POWER TO R13-12
FROM SOURCES

R13-12-00-ST

Sheet 11

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1312CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 10  Uninterruptible AC Power 
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NO POWER TO R13-12
FROM SOURCES

R13-12-00-ST
Sheet 10

FAILURE OF R13-12
SOURCES

R13-12-10-ST

R13-12 POWER SUPPLY
FROM INVERTER FAILS

R13-12-30-ST

POWER SUPPLIES TO
R13-12 INVERTER FAIL

R13-12-40-ST

Sheet 12

INVERTER TO R13-12
FAILS

R13-12-INV-FC

Sheet 13

CIRCUIT BREAKER TO
R13-12 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1312

2 1.20E-05

R13-12 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1312

2 2.40E-05

R13-12 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1312

2 2.40E-05

  
Figure 4.15-2.  Sheet 11  Uninterruptible AC Power 
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POWER SUPPLIES TO
R13-12 INVERTER FAIL

R13-12-40-ST
Sheet 11

POWER SUPPLY FROM BUS
R16-12 FAILS

R13-12-50-ST

CIRCUIT BREAKER FROM
R16-12 OPENS
SPURIOUSLY

R13-LCB-CO-R1612R1312

2 1.20E-05

DIODE FROM R16-12
FAILS TO OPERATE

R13-DIO-FC-R1612R1312

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-12

R16-12-ST
1.00E-03

  
Figure 4.15-2.  Sheet 12  Uninterruptible AC Power 
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INVERTER TO R13-12
FAILS

R13-12-INV-FC
Sheet 11

Sheet 276

INVERTER TO R13-12
FAILS -- including

common cause

R13-INV-FC-CCFSR-G2

Sheet 14

  
Figure 4.15-2.  Sheet 13  Uninterruptible AC Power 
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INVERTER TO R13-12
FAILS -- including

common cause

R13-INV-FC-CCFSR-G2
Sheet 13

R13-INV-FC-C_71

Sheet 15

R13-INV-FC-C_70

Sheet 16

R13-INV-FC-C_69

Sheet 17

INVERTER TO R13-12
FAILS

R13-INV-FC-R1312
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312

R13-INV-FC-CCFSR_1_2

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_2_3

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_2_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 14  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-107 

R13-INV-FC-C_71
Sheet 14

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_1_2_3

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_2_4

3 6.02E-08

  
Figure 4.15-2.  Sheet 15  Uninterruptible AC Power 
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4.15-108 

R13-INV-FC-C_70
Sheet 14

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_2_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_2_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_2_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_2_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_2_3_4

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_3_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_3_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_3_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_3_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_4_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 16  Uninterruptible AC Power 
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4.15-109 

R13-INV-FC-C_69
Sheet 14

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 17  Uninterruptible AC Power 
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4.15-110 

LOSS OF SR 120VAC UPS
FROM BUS R13-12 FOR

RX BLDG

R13-12-RB-ST

BUS R13-12-RB FAILS
DURING OPERATION

R13-BAC-LP-R1312RB

2 4.80E-06

NO POWER TO R13-12-RB
FROM SOURCES

R13-12-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-12

R13-12-ST

Sheet 10

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1312RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 18  Uninterruptible AC Power 
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4.15-111 

LOSS OF SR 120VAC UPS
FROM BUS R13-21 FOR

CONTROL BLDG

R13-21-CB-ST

BUS R13-21-CB FAILS
DURING OPERATION

R13-BAC-LP-R1321CB

2 4.80E-06

NO POWER TO R13-21-CB
FROM SOURCES

R13-21-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-21

R13-21-ST
Sheet 97

BUS R13-21 FAILS
DURING OPERATION

R13-BAC-LP-R1321

2 4.80E-06

NO POWER TO R13-21
FROM SOURCES

R13-21-00-ST

Sheet 20

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1321CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 19  Uninterruptible AC Power 
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4.15-112 

NO POWER TO R13-21
FROM SOURCES

R13-21-00-ST
Sheet 19

FAILURE OF R13-21
SOURCES

R13-21-10-ST

R13-21 POWER SUPPLY
FROM INVERTER FAILS

R13-21-30-ST

POWER SUPPLIES TO
R13-21 INVERTER FAIL

R13-21-40-ST

Sheet 21

INVERTER TO R13-21
FAILS

R13-21-INV-FC

Sheet 22

CIRCUIT BREAKER TO
R13-21 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1321

2 1.20E-05

R13-21 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1321

2 2.40E-05

R13-21 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1321

2 2.40E-05

  
Figure 4.15-2.  Sheet 20  Uninterruptible AC Power 
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4.15-113 

POWER SUPPLIES TO
R13-21 INVERTER FAIL

R13-21-40-ST
Sheet 20

POWER SUPPLY FROM BUS
R16-21 FAILS

R13-21-50-ST

CIRCUIT BREAKER FROM
R16-21 OPENS
SPURIOUSLY

R13-LCB-CO-R1621R1321

2 1.20E-05

DIODE FROM R16-21
FAILS TO OPERATE

R13-DIO-FC-R1621R1321

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-21

R16-21-ST
1.00E-03

  
Figure 4.15-2.  Sheet 21  Uninterruptible AC Power 
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4.15-114 

INVERTER TO R13-21
FAILS

R13-21-INV-FC
Sheet 255
Sheet 20

INVERTER TO R13-21
FAILS -- including

common cause

R13-INV-FC-CCFSR-G3

Sheet 269

  
Figure 4.15-2.  Sheet 22  Uninterruptible AC Power 
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4.15-115 

LOSS OF SR 120VAC UPS
FROM BUS R13-31 FOR

CONTROL BLDG

R13-31-CB-ST

BUS R13-31-CB FAILS
DURING OPERATION

R13-BAC-LP-R1331CB

2 4.80E-06

NO POWER TO R13-31-CB
FROM SOURCES

R13-31-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-31

R13-31-ST
Sheet 31

BUS R13-31 FAILS
DURING OPERATION

R13-BAC-LP-R1331

2 4.80E-06

NO POWER TO R13-31
FROM SOURCES

R13-31-00-ST

Sheet 24

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1331CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 23  Uninterruptible AC Power 
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4.15-116 

NO POWER TO R13-31
FROM SOURCES

R13-31-00-ST
Sheet 23

FAILURE OF R13-31
SOURCES

R13-31-10-ST

R13-31 POWER SUPPLY
FROM INVERTER FAILS

R13-31-30-ST

POWER SUPPLIES TO
R13-31 INVERTER FAIL

R13-31-40-ST

Sheet 25

INVERTER TO R13-31
FAILS

R13-31-INV-FC

Sheet 26

CIRCUIT BREAKER TO
R13-31 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1331

2 1.20E-05

CIRCUIT BREAKER TO
R13-31 OPENS
SPURIOUSLY

R13-MTS-CO-R1331

2 2.40E-05

R13-31 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1331

2 2.40E-05

  
Figure 4.15-2.  Sheet 24  Uninterruptible AC Power 
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4.15-117 

POWER SUPPLIES TO
R13-31 INVERTER FAIL

R13-31-40-ST
Sheet 24

POWER SUPPLY FROM BUS
R16-31 FAILS

R13-31-50-ST

CIRCUIT BREAKER FROM
R16-31 OPENS
SPURIOUSLY

R13-LCB-CO-R1631R1331

2 1.20E-05

DIODE FROM R16-31
FAILS TO OPERATE

R13-DIO-FC-R1631R1331

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-31

R16-31-ST
1.00E-03

  
Figure 4.15-2.  Sheet 25  Uninterruptible AC Power 
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4.15-118 

INVERTER TO R13-31
FAILS

R13-31-INV-FC
Sheet 24

Sheet 224

INVERTER TO R13-31
FAILS -- including

common cause

R13-INV-FC-CCFSR-G5

Sheet 27

  
Figure 4.15-2.  Sheet 26  Uninterruptible AC Power 
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4.15-119 

INVERTER TO R13-31
FAILS -- including

common cause

R13-INV-FC-CCFSR-G5
Sheet 26

R13-INV-FC-C_80

Sheet 28

R13-INV-FC-C_79

Sheet 29

R13-INV-FC-C_78

Sheet 30

INVERTER TO R13-31
FAILS

R13-INV-FC-R1331
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_3_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_4_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_5_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_5_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 27  Uninterruptible AC Power 
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4.15-120 

R13-INV-FC-C_80
Sheet 27

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_2_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_3_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 28  Uninterruptible AC Power 
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4.15-121 

R13-INV-FC-C_79
Sheet 27

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_4_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_3_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_4_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_3_4_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 29  Uninterruptible AC Power 
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4.15-122 

R13-INV-FC-C_78
Sheet 27

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_4_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_5_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 30  Uninterruptible AC Power 
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4.15-123 

LOSS OF SR 120VAC UPS
FROM BUS R13-31 FOR

RX BLDG

R13-31-RB-ST

BUS R13-31-RB FAILS
DURING OPERATION

R13-BAC-LP-R1331RB

2 4.80E-06

NO POWER TO R13-31-RB
FROM SOURCES

R13-31-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-31

R13-31-ST

Sheet 23

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1331RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 31  Uninterruptible AC Power 
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4.15-124 

LOSS OF SR 120VAC UPS
FROM BUS R13-32 FOR

RX BLDG

R13-32-RB-ST

BUS R13-32-RB FAILS
DURING OPERATION

R13-BAC-LP-R1332RB

2 4.80E-06

NO POWER TO R13-32-RB
FROM SOURCES

R13-32-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-32

R13-32-ST
Sheet 40

BUS R13-32 FAILS
DURING OPERATION

R13-BAC-LP-R1332

2 4.80E-06

NO POWER TO R13-32
FROM SOURCES

R13-32-00-ST

Sheet 33

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1332RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 32  Uninterruptible AC Power 
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4.15-125 

NO POWER TO R13-32
FROM SOURCES

R13-32-00-ST
Sheet 32

FAILURE OF R13-32
SOURCES

R13-32-10-ST

R13-32 POWER SUPPLY
FROM INVERTER FAILS

R13-32-30-ST

POWER SUPPLIES TO
R13-32 INVERTER FAIL

R13-32-40-ST

Sheet 34

INVERTER TO R13-32
FAILS

R13-32-INV-FC

Sheet 35

CIRCUIT BREAKER TO
R13-32 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1332

2 1.20E-05

R13-32 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1332

2 2.40E-05

R13-32 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1332

2 2.40E-05

  
Figure 4.15-2.  Sheet 33  Uninterruptible AC Power 
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4.15-126 

POWER SUPPLIES TO
R13-32 INVERTER FAIL

R13-32-40-ST
Sheet 33

POWER SUPPLY FROM BUS
R16-32 FAILS

R13-32-50-ST

CIRCUIT BREAKER FROM
R16-32 OPENS
SPURIOUSLY

R13-LCB-CO-R1632R1332

2 1.20E-05

DIODE FROM R16-32
FAILS TO OPERATE

R13-DIO-FC-R1632R1332

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-32

R16-32-ST
1.00E-03

  
Figure 4.15-2.  Sheet 34  Uninterruptible AC Power 
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4.15-127 

INVERTER TO R13-32
FAILS

R13-32-INV-FC
Sheet 33

Sheet 208

INVERTER TO R13-32
FAILS -- including

common cause

R13-INV-FC-CCFSR-G6

Sheet 36

  
Figure 4.15-2.  Sheet 35  Uninterruptible AC Power 
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4.15-128 

INVERTER TO R13-32
FAILS -- including

common cause

R13-INV-FC-CCFSR-G6
Sheet 35

R13-INV-FC-C_83

Sheet 37

R13-INV-FC-C_82

Sheet 38

R13-INV-FC-C_81

Sheet 39

INVERTER TO R13-32
FAILS

R13-INV-FC-R1332
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_4_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_5_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_6_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 36  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-129 

R13-INV-FC-C_83
Sheet 36

CCF of two
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_6_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_2_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_3_6

3 6.02E-08

  
Figure 4.15-2.  Sheet 37  Uninterruptible AC Power 
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4.15-130 

R13-INV-FC-C_82
Sheet 36

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_3_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_4_6

3 6.02E-08

  
Figure 4.15-2.  Sheet 38  Uninterruptible AC Power 
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4.15-131 

R13-INV-FC-C_81
Sheet 36

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_4_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_5_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_6_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 39  Uninterruptible AC Power 
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4.15-132 

LOSS OF SR 120VAC UPS
FROM BUS R13-32 FOR

CONTROL BLDG

R13-32-CB-ST

BUS R13-32-CB FAILS
DURING OPERATION

R13-BAC-LP-R1332CB

2 4.80E-06

NO POWER TO R13-32-CB
FROM SOURCES

R13-32-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-32

R13-32-ST

Sheet 32

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1332CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 40  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-133 

LOSS OF SR 120VAC UPS
FROM BUS R13-41 FOR

RX BLDG

R13-41-RB-ST

BUS R13-41-RB FAILS
DURING OPERATION

R13-BAC-LP-R1341RB

2 4.80E-06

NO POWER TO R13-41-RB
FROM SOURCES

R13-41-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-41

R13-41-ST
Sheet 49

BUS R13-41 FAILS
DURING OPERATION

R13-BAC-LP-R1341

2 4.80E-06

NO POWER TO R13-41
FROM SOURCES

R13-41-00-ST

Sheet 42

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1341RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 41  Uninterruptible AC Power 
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4.15-134 

NO POWER TO R13-41
FROM SOURCES

R13-41-00-ST
Sheet 41

FAILURE OF R13-41
SOURCES

R13-41-10-ST

R13-41 POWER SUPPLY
FROM INVERTER FAILS

R13-41-30-ST

POWER SUPPLIES TO
R13-41 INVERTER FAIL

R13-41-40-ST

Sheet 43

INVERTER TO R13-41
FAILS

R13-41-INV-FC

Sheet 44

CIRCUIT BREAKER TO
R13-41 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1341

2 1.20E-05

CIRCUIT BREAKER TO
R13-41 OPENS
SPURIOUSLY

R13-MTS-CO-R1341

2 2.40E-05

R13-41 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1341

2 2.40E-05

  
Figure 4.15-2.  Sheet 42  Uninterruptible AC Power 
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4.15-135 

POWER SUPPLIES TO
R13-41 INVERTER FAIL

R13-41-40-ST
Sheet 42

POWER SUPPLY FROM BUS
R16-41 FAILS

R13-41-50-ST

CIRCUIT BREAKER FROM
R16-41 OPENS
SPURIOUSLY

R13-LCB-CO-R1641R1341

2 1.20E-05

DIODE FROM R16-41
FAILS TO OPERATE

R13-DIO-FC-R1641R1341

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-41

R16-41-ST
1.00E-03

  
Figure 4.15-2.  Sheet 43  Uninterruptible AC Power 
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4.15-136 

INVERTER TO R13-41
FAILS

R13-41-INV-FC
Sheet 42

Sheet 191

INVERTER TO R13-41
FAILS -- including

common cause

R13-INV-FC-CCFSR-G7

Sheet 45

  
Figure 4.15-2.  Sheet 44  Uninterruptible AC Power 
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4.15-137 

INVERTER TO R13-41
FAILS -- including

common cause

R13-INV-FC-CCFSR-G7
Sheet 44

R13-INV-FC-C_86

Sheet 46

R13-INV-FC-C_85

Sheet 47

R13-INV-FC-C_84

Sheet 48

INVERTER TO R13-41
FAILS

R13-INV-FC-R1341
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_7

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_7

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_7

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_7

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_5_7

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_6_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 45  Uninterruptible AC Power 
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4.15-138 

R13-INV-FC-C_86
Sheet 45

CCF of two
components:

R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_7_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_2_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_3_7

3 6.02E-08

  
Figure 4.15-2.  Sheet 46  Uninterruptible AC Power 
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4.15-139 

R13-INV-FC-C_85
Sheet 45

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_3_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_4_7

3 6.02E-08

  
Figure 4.15-2.  Sheet 47  Uninterruptible AC Power 
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4.15-140 

R13-INV-FC-C_84
Sheet 45

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_4_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_5_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_6_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 48  Uninterruptible AC Power 
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4.15-141 

LOSS OF SR 120VAC UPS
FROM BUS R13-41 FOR

CONTROL BLDG

R13-41-CB-ST

BUS R13-41-CB FAILS
DURING OPERATION

R13-BAC-LP-R1341CB

2 4.80E-06

NO POWER TO R13-41-CB
FROM SOURCES

R13-41-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-41

R13-41-ST

Sheet 41

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1341CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 49  Uninterruptible AC Power 
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4.15-142 

LOSS OF SR 120VAC UPS
FROM BUS R13-42 FOR

RX BLDG

R13-42-RB-ST

BUS R13-42-RB FAILS
DURING OPERATION

R13-BAC-LP-R1342RB

2 4.80E-06

NO POWER TO R13-42-RB
FROM SOURCES

R13-42-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-42

R13-42-ST
Sheet 58

BUS R13-42 FAILS
DURING OPERATION

R13-BAC-LP-R1342

2 4.80E-06

NO POWER TO R13-42
FROM SOURCES

R13-42-00-ST

Sheet 51

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1342RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 50  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-143 

NO POWER TO R13-42
FROM SOURCES

R13-42-00-ST
Sheet 50

FAILURE OF R13-42
SOURCES

R13-42-10-ST

R13-42 POWER SUPPLY
FROM INVERTER FAILS

R13-42-30-ST

POWER SUPPLIES TO
R13-42 INVERTER FAIL

R13-42-40-ST

Sheet 52

INVERTER TO R13-42
FAILS

R13-42-INV-FC

Sheet 53

CIRCUIT BREAKER TO
R13-42 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1342

2 1.20E-05

R13-42 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1342

2 2.40E-05

R13-42 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1342

2 2.40E-05

  
Figure 4.15-2.  Sheet 51  Uninterruptible AC Power 
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4.15-144 

POWER SUPPLIES TO
R13-42 INVERTER FAIL

R13-42-40-ST
Sheet 51

POWER SUPPLY FROM BUS
R16-42 FAILS

R13-42-50-ST

CIRCUIT BREAKER FROM
R16-42 OPENS
SPURIOUSLY

R13-LCB-CO-R1642R1342

2 1.20E-05

DIODE FROM R16-42
FAILS TO OPERATE

R13-DIO-FC-R1642R1342

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-42

R16-42-ST
1.00E-03

  
Figure 4.15-2.  Sheet 52  Uninterruptible AC Power 
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4.15-145 

INVERTER TO R13-42
FAILS

R13-42-INV-FC
Sheet 51

Sheet 175

INVERTER TO R13-42
FAILS -- including

common cause

R13-INV-FC-CCFSR-G8

Sheet 54

  
Figure 4.15-2.  Sheet 53  Uninterruptible AC Power 
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4.15-146 

INVERTER TO R13-42
FAILS -- including

common cause

R13-INV-FC-CCFSR-G8
Sheet 53

R13-INV-FC-C_89

Sheet 55

R13-INV-FC-C_88

Sheet 56

R13-INV-FC-C_87

Sheet 57

INVERTER TO R13-42
FAILS

R13-INV-FC-R1342
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_8

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_8

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_8

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_8

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_8

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_6_8

2 1.81E-06

  
Figure 4.15-2.  Sheet 54  Uninterruptible AC Power 
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4.15-147 

R13-INV-FC-C_89
Sheet 54

CCF of two
components:

R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_7_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_2_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_3_8

3 6.02E-08

  
Figure 4.15-2.  Sheet 55  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-148 

R13-INV-FC-C_88
Sheet 54

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_3_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_4_8

3 6.02E-08

  
Figure 4.15-2.  Sheet 56  Uninterruptible AC Power 
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4.15-149 

R13-INV-FC-C_87
Sheet 54

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1322 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_4_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1331 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_5_7_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1332 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_6_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 57  Uninterruptible AC Power 
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4.15-150 

LOSS OF SR 120VAC UPS
FROM BUS R13-42 FOR

CONTROL BLDG

R13-42-CB-ST

BUS R13-42-CB FAILS
DURING OPERATION

R13-BAC-LP-R1342CB

2 4.80E-06

NO POWER TO R13-42-CB
FROM SOURCES

R13-42-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-42

R13-42-ST

Sheet 50

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1342CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 58  Uninterruptible AC Power 
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4.15-151 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP A

R13-NSR-CBA-ST

NSR R13 CONTROL BLDG
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13CBA

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP A FROM SOURCES

R13-NSR-CBA-00-ST

NO POWER FROM NSR BUS
R13-A1

R13-NSR-A1-ST
Sheet 65

NSR BUS R13-A1 FAILS
DURING OPERATION

R13-BAC-LP-R13A1

2 4.80E-06

NO POWER TO NSR
R13-A1 FROM SOURCES

R13-NSR-A1-00-ST

Sheet 60

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G1

Sheet 63

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 59  Uninterruptible AC Power 
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4.15-152 

NO POWER TO NSR
R13-A1 FROM SOURCES

R13-NSR-A1-00-ST
Sheet 59

FAILURE OF R13-A1
SOURCES

R13-NSR-A1-10-ST

NSR R13-A1 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-A1-30-ST

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A1-40-ST

Sheet 61

INVERTER TO R13-A1
FAILS

R13-NSR-A1-INV-FC

Sheet 62

CIRCUIT BREAKER TO
R13-A1 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13A1

2 1.20E-05

NSR R13-A1 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R13A1

2 2.40E-05

NSR R13-A1 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13A1

2 2.40E-05

  
Figure 4.15-2.  Sheet 60  Uninterruptible AC Power 
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4.15-153 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A1-40-ST
Sheet 60

POWER SUPPLY FROM BUS
R16-A1 FAILS

R13-NSR-A1-50-ST

CIRCUIT BREAKER FROM
R16-A1 OPENS
SPURIOUSLY

R13-LCB-CO-R16A1R13A1

2 1.20E-05

DIODE FROM R16-A1
FAILS TO OPERATE

R13-DIO-FC-R16A1R13A1

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-A1

R16-A1-ST
1.00E-03

  
Figure 4.15-2.  Sheet 61  Uninterruptible AC Power 
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4.15-154 

INVERTER TO R13-A1
FAILS

R13-NSR-A1-INV-FC
Sheet 164
Sheet 60

INVERTER TO R13-A1
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G1

Sheet 172

  
Figure 4.15-2.  Sheet 62  Uninterruptible AC Power 
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4.15-155 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G1
Sheet 59

R13-XFL-LP-C_95

Sheet 64

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBA

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB

R13-XFL-LP-CCFNSR2_1_2

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA

R13-XFL-LP-CCFNSR2_1_3

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_1_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_1_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_1_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_3

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_5

3 5.05E-09

  
Figure 4.15-2.  Sheet 63  Uninterruptible AC Power 
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4.15-156 

R13-XFL-LP-C_95
Sheet 63

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 64  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-157 

LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP A

R13-NSR-RBA-ST

NSR R13 REACTOR BLDG
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13RBA

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP A FROM SOURCES

R13-NSR-RBA-00-ST

NO POWER FROM NSR BUS
R13-A1

R13-NSR-A1-ST

Sheet 59

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G3

Sheet 66

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 65  Uninterruptible AC Power 
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4.15-158 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G3
Sheet 65

R13-XFL-LP-C_97

Sheet 67

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBA

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA

R13-XFL-LP-CCFNSR2_1_3

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA

R13-XFL-LP-CCFNSR2_2_3

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_3_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_3_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_3_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_3

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_5

3 5.05E-09

  
Figure 4.15-2.  Sheet 66  Uninterruptible AC Power 
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4.15-159 

R13-XFL-LP-C_97
Sheet 66

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_2_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 67  Uninterruptible AC Power 
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4.15-160 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP A

R13-NSR-TBA-ST

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP A

FAILS DURING
OPERATION

R13-BAC-LP-R13TBA

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP A FROM

SOURCES

R13-NSR-TBA-00-ST

NO POWER FROM NSR BUS
R13-A2

R13-NSR-A2-ST
Sheet 74

BUS R13-A2 FAILS
DURING OPERATION

R13-BAC-LP-R13A2

2 4.80E-06

NO POWER TO NSR
R13-A2 FROM SOURCES

R13-NSR-A2-00-ST

Sheet 69

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G5

Sheet 72

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 68  Uninterruptible AC Power 
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4.15-161 

NO POWER TO NSR
R13-A2 FROM SOURCES

R13-NSR-A2-00-ST
Sheet 68

FAILURE OF R13-A2
SOURCES

R13-NSR-A2-10-ST

NSR R13-A2 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-A2-30-ST

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A2-40-ST

Sheet 70

INVERTER TO R13-A2
FAILS

R13-NSR-A2-INV-FC

Sheet 71

CIRCUIT BREAKER TO
R13-A2 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13A2

2 1.20E-05

NSR R13-A2 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R13A2

2 2.40E-05

NSR R13-A2 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13A2

2 2.40E-05

  
Figure 4.15-2.  Sheet 69  Uninterruptible AC Power 
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4.15-162 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A2-40-ST
Sheet 69

POWER SUPPLY FROM BUS
R16-A2 FAILS

R13-NSR-A2-50-ST

CIRCUIT BREAKER FROM
R16-A2 OPENS
SPURIOUSLY

R13-LCB-CO-R16A2R13A2

2 1.20E-05

DIODE FROM R16-A2
FAILS TO OPERATE

R13-DIO-FC-R16A2R13A2

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-A2

R16-A2-ST
1.00E-03

  
Figure 4.15-2.  Sheet 70  Uninterruptible AC Power 
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4.15-163 

INVERTER TO R13-A2
FAILS

R13-NSR-A2-INV-FC
Sheet 151
Sheet 69

INVERTER TO R13-A2
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G2

Sheet 159

  
Figure 4.15-2.  Sheet 71  Uninterruptible AC Power 
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4.15-164 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G5
Sheet 68

R13-XFL-LP-C_99

Sheet 73

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBA

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_1_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_2_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_3_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_4_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13TBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_5_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_5

3 5.05E-09

  
Figure 4.15-2.  Sheet 72  Uninterruptible AC Power 
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4.15-165 

R13-XFL-LP-C_99
Sheet 72

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_4_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 73  Uninterruptible AC Power 
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4.15-166 

LOSS OF 120VAC FROM
NSR R13 CW PUMPHOUSE

LOAD GROUP A

R13-NSR-CPA-ST

NSR R13 CW PUMPHOUSE
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13CPA

2 4.80E-06

NO POWER TO NSR R13
CW PUMPHOUSE LOAD

GROUP A FROM SOURCES

R13-NSR-CPA-00-ST

NO POWER FROM NSR BUS
R13-A2

R13-NSR-A2-ST

Sheet 68

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G2

Sheet 75

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CPA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CPA

2 1.20E-05

  
Figure 4.15-2.  Sheet 74  Uninterruptible AC Power 
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4.15-167 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G2
Sheet 74

R13-XFL-LP-C_102

Sheet 76

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CPA

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA

R13-XFL-LP-CCFNSR3_1_2

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB

R13-XFL-LP-CCFNSR3_2_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_2_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_2_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13C
R13-XFL-LP-CCFNSR3_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 75  Uninterruptible AC Power 
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4.15-168 

R13-XFL-LP-C_102
Sheet 75

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFNSR3_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 76  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-169 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP B

R13-NSR-CBB-ST

NSR R13 CONTROL BLDG
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13CBB

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP B FROM SOURCES

R13-NSR-CBB-00-ST

NO POWER FROM NSR BUS
R13-B1

R13-NSR-B1-ST
Sheet 83

BUS R13-B1 FAILS
DURING OPERATION

R13-BAC-LP-R13B1

2 4.80E-06

NO POWER TO NSR
R13-B1 FROM SOURCES

R13-NSR-B1-00-ST

Sheet 78

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G2

Sheet 81

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 77  Uninterruptible AC Power 
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4.15-170 

NO POWER TO NSR
R13-B1 FROM SOURCES

R13-NSR-B1-00-ST
Sheet 77

FAILURE OF R13-B1
SOURCES

R13-NSR-B1-10-ST

NSR R13-B1 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-B1-30-ST

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B1-40-ST

Sheet 79

INVERTER TO R13-B1
FAILS

R13-NSR-B1-INV-FC

Sheet 80

CIRCUIT BREAKER TO
R13-B1 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13B1

2 1.20E-05

NSR R13-B1 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R13B1

2 2.40E-05

NSR R13-B1 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13B1

2 2.40E-05

  
Figure 4.15-2.  Sheet 78  Uninterruptible AC Power 
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4.15-171 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B1-40-ST
Sheet 78

POWER SUPPLY FROM BUS
R16-B1 FAILS

R13-NSR-B1-50-ST

CIRCUIT BREAKER FROM
R16-B1 OPENS
SPURIOUSLY

R13-LCB-CO-R16B1R13B1

2 1.20E-05

DIODE FROM R16-B1
FAILS TO OPERATE

R13-DIO-FC-R16B1R13B1

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-B1

R16-B1-ST
1.00E-03

  
Figure 4.15-2.  Sheet 79  Uninterruptible AC Power 
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4.15-172 

INVERTER TO R13-B1
FAILS

R13-NSR-B1-INV-FC
Sheet 140
Sheet 78

INVERTER TO R13-B1
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G3

Sheet 148

  
Figure 4.15-2.  Sheet 80  Uninterruptible AC Power 
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4.15-173 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G2
Sheet 77

R13-XFL-LP-C_96

Sheet 82

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBB

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB

R13-XFL-LP-CCFNSR2_1_2

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA

R13-XFL-LP-CCFNSR2_2_3

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_2_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_2_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_2_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_3

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_5

3 5.05E-09

  
Figure 4.15-2.  Sheet 81  Uninterruptible AC Power 
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4.15-174 

R13-XFL-LP-C_96
Sheet 81

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_2_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 82  Uninterruptible AC Power 
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4.15-175 

LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP B

R13-NSR-RBB-ST

NSR R13 REACTOR BLDG
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13RBB

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP B FROM SOURCES

R13-NSR-RBB-00-ST

NO POWER FROM NSR BUS
R13-B1

R13-NSR-B1-ST

Sheet 77

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G4

Sheet 84

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 83  Uninterruptible AC Power 
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4.15-176 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G4
Sheet 83

R13-XFL-LP-C_98

Sheet 85

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBB

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_1_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_2_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB

R13-XFL-LP-CCFNSR2_3_4

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBA

R13-XFL-LP-CCFNSR2_4_5

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_4_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_2_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_1_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_5

3 5.05E-09

  
Figure 4.15-2.  Sheet 84  Uninterruptible AC Power 
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4.15-177 

R13-XFL-LP-C_98
Sheet 84

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR2_2_3_4

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_5

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_4_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 85  Uninterruptible AC Power 
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4.15-178 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP B

R13-NSR-TBB-ST

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP B

FAILS DURING
OPERATION

R13-BAC-LP-R13TBB

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP B FROM

SOURCES

R13-NSR-TBB-00-ST

NO POWER FROM NSR BUS
R13-B2

R13-NSR-B2-ST
Sheet 98

BUS R13-B2 FAILS
DURING OPERATION

R13-BAC-LP-R13B2

2 4.80E-06

NO POWER TO NSR
R13-B2 FROM SOURCES

R13-NSR-B2-00-ST

Sheet 87

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G6

Sheet 90

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 86  Uninterruptible AC Power 
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4.15-179 

NO POWER TO NSR
R13-B2 FROM SOURCES

R13-NSR-B2-00-ST
Sheet 86

FAILURE OF R13-B2
SOURCES

R13-NSR-B2-10-ST

NSR R13-B2 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-B2-30-ST

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B2-40-ST

Sheet 88

INVERTER TO R13-B2
FAILS

R13-NSR-B2-INV-FC

Sheet 89

CIRCUIT BREAKER TO
R13-B2 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13B2

2 1.20E-05

NSR R13-B2 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R13B2

2 2.40E-05

NSR R13-B2 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13B2

2 2.40E-05

  
Figure 4.15-2.  Sheet 87  Uninterruptible AC Power 
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4.15-180 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B2-40-ST
Sheet 87

POWER SUPPLY FROM BUS
R16-B2 FAILS

R13-NSR-B2-50-ST

CIRCUIT BREAKER FROM
R16-B2 OPENS
SPURIOUSLY

R13-LCB-CO-R16B2R13B2

2 1.20E-05

DIODE FROM R16-B2
FAILS TO OPERATE

R13-DIO-FC-R16B2R13B2

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-B2

R16-B2-ST
1.00E-03

  
Figure 4.15-2.  Sheet 88  Uninterruptible AC Power 
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4.15-181 

INVERTER TO R13-B2
FAILS

R13-NSR-B2-INV-FC
Sheet 127
Sheet 87

INVERTER TO R13-B2
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G4

Sheet 135

  
Figure 4.15-2.  Sheet 89  Uninterruptible AC Power 
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4.15-182 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR2-G6
Sheet 86

R13-XFL-LP-C_100

Sheet 91

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBB

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_1_6

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_2_6

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_3_6

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_4_6

2 1.01E-07

CCF of two
components:

R13-XFL-LP-R13TBA &
R13-XFL-LP-R13TBB

R13-XFL-LP-CCFNSR2_5_6

2 1.01E-07

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13CBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_2_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_4_6

3 5.05E-09

  
Figure 4.15-2.  Sheet 90  Uninterruptible AC Power 
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4.15-183 

R13-XFL-LP-C_100
Sheet 90

CCF of three
components:

R13-XFL-LP-R13CBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_1_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_3_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13CBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_2_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13RBB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_4_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBA &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_3_5_6

3 5.05E-09

CCF of three
components:

R13-XFL-LP-R13RBB &
R13-XFL-LP-R13TBA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR2_4_5_6

3 5.05E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR2'

R13-XFL-LP-CCFNSR2_ALL

6 4.55E-07

  
Figure 4.15-2.  Sheet 91  Uninterruptible AC Power 
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4.15-184 

LOSS OF SR 120VAC UPS
FROM BUS R13-11 FOR

RX BLDG

R13-11-RB-ST

BUS R13-11-RB FAILS
DURING OPERATION

R13-BAC-LP-R1311RB

2 4.80E-06

NO POWER TO R13-11-RB
FROM SOURCES

R13-11-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-11

R13-11-ST
Sheet 96

BUS R13-11 FAILS
DURING OPERATION

R13-BAC-LP-R1311

2 4.80E-06

NO POWER TO R13-11
FROM SOURCES

R13-11-00-ST

Sheet 93

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1311RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 92  Uninterruptible AC Power 
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4.15-185 

NO POWER TO R13-11
FROM SOURCES

R13-11-00-ST
Sheet 92

FAILURE OF R13-11
SOURCES

R13-11-10-ST

R13-11 POWER SUPPLY
FROM INVERTER FAILS

R13-11-30-ST

POWER SUPPLIES TO
R13-11 INVERTER FAIL

R13-11-40-ST

Sheet 94

INVERTER TO R13-11
FAILS

R13-11-INV-FC

Sheet 95

CIRCUIT BREAKER TO
R13-11 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1311

2 1.20E-05

R13-11 MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R1311

2 2.40E-05

R13-11 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1311

2 2.40E-05

  
Figure 4.15-2.  Sheet 93  Uninterruptible AC Power 
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4.15-186 

POWER SUPPLIES TO
R13-11 INVERTER FAIL

R13-11-40-ST
Sheet 93

POWER SUPPLY FROM BUS
R16-11 FAILS

R13-11-50-ST

CIRCUIT BREAKER FROM
R16-11 OPENS
SPURIOUSLY

R13-LCB-CO-R1611R1311

2 1.20E-05

DIODE FROM R16-11
FAILS TO OPERATE

R13-DIO-FC-R1611R1311

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-11

R16-11-ST
1.00E-03

  
Figure 4.15-2.  Sheet 94  Uninterruptible AC Power 
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4.15-187 

INVERTER TO R13-11
FAILS

R13-11-INV-FC
Sheet 292
Sheet 93

INVERTER TO R13-11
FAILS -- including

common cause

R13-INV-FC-CCFSR-G1

Sheet 306

  
Figure 4.15-2.  Sheet 95  Uninterruptible AC Power 
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4.15-188 

LOSS OF SR 120VAC UPS
FROM BUS R13-11 FOR

CONTROL BLDG

R13-11-CB-ST

BUS R13-11-CB FAILS
DURING OPERATION

R13-BAC-LP-R1311CB

2 4.80E-06

NO POWER TO R13-11-CB
FROM SOURCES

R13-11-CB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-11

R13-11-ST

Sheet 92

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1311CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 96  Uninterruptible AC Power 
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4.15-189 

LOSS OF SR 120VAC UPS
FROM BUS R13-21 FOR

RX BLDG

R13-21-RB-ST

BUS R13-21-RB FAILS
DURING OPERATION

R13-BAC-LP-R1321RB

2 4.80E-06

NO POWER TO R13-21-RB
FROM SOURCES

R13-21-RB-00-ST

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-21

R13-21-ST

Sheet 19

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1321RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 97  Uninterruptible AC Power 
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4.15-190 

LOSS OF 120VAC FROM
NSR R13 CW PUMPHOUSE

LOAD GROUP B

R13-NSR-CPB-ST

NSR R13 CW PUMPHOUSE
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13CPB

2 4.80E-06

NO POWER TO NSR R13
CW PUMPHOUSE LOAD

GROUP B FROM SOURCES

R13-NSR-CPB-00-ST

NO POWER FROM NSR BUS
R13-B2

R13-NSR-B2-ST

Sheet 86

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G3

Sheet 99

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CPB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CPB

2 1.20E-05

  
Figure 4.15-2.  Sheet 98  Uninterruptible AC Power 
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4.15-191 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G3
Sheet 98

R13-XFL-LP-C_103

Sheet 100

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CPB

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB

R13-XFL-LP-CCFNSR3_1_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB

R13-XFL-LP-CCFNSR3_2_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_3_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_3_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13C
R13-XFL-LP-CCFNSR3_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_3_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 99  Uninterruptible AC Power 
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4.15-192 

R13-XFL-LP-C_103
Sheet 99

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFNSR3_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 100  Uninterruptible AC Power 
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4.15-193 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP C

R13-NSR-CBC-ST

NSR R13 CONTROL BLDG
LOAD GROUP C FAILS
DURING OPERATION

R13-BAC-LP-R13CBC

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP C FROM SOURCES

R13-NSR-CBC-00-ST

NO POWER FROM NSR BUS
R13-C

R13-NSR-C-ST

Sheet 107

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G1

Sheet 102

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 101  Uninterruptible AC Power 
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4.15-194 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G1
Sheet 101

R13-XFL-LP-C_101

Sheet 103

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBC

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA

R13-XFL-LP-CCFNSR3_1_2

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB

R13-XFL-LP-CCFNSR3_1_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_1_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_1_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13C
R13-XFL-LP-CCFNSR3_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 102  Uninterruptible AC Power 
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4.15-195 

R13-XFL-LP-C_101
Sheet 102

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFNSR3_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 103  Uninterruptible AC Power 
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4.15-196 

LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP C

R13-NSR-RBC-ST

NSR R13 REACTOR BLDG
LOAD GROUP C FAILS
DURING OPERATION

R13-BAC-LP-R13RBC

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP C FROM SOURCES

R13-NSR-RBC-00-ST

NO POWER FROM NSR BUS
R13-C

R13-NSR-C-ST

Sheet 107

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G4

Sheet 105

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 104  Uninterruptible AC Power 
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4.15-197 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G4
Sheet 104

R13-XFL-LP-C_104

Sheet 106

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBC

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_1_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_2_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13RBC

R13-XFL-LP-CCFNSR3_3_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13RBC &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_4_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_1_3_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13R
R13-XFL-LP-CCFNSR3_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 105  Uninterruptible AC Power 
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4.15-198 

R13-XFL-LP-C_104
Sheet 105

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFNSR3_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 106  Uninterruptible AC Power 
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4.15-199 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP C

R13-NSR-TBC-ST

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP C

FAILS DURING
OPERATION

R13-BAC-LP-R13TBC

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP C FROM

SOURCES

R13-NSR-TBC-00-ST

NO POWER FROM NSR BUS
R13-C

R13-NSR-C-ST
Sheet 104
Sheet 101

BUS R13-C FAILS
DURING OPERATION

R13-BAC-LP-R13C

2 4.80E-06

NO POWER TO NSR R13-C
FROM SOURCES

R13-NSR-C-00-ST

Sheet 108

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G5

Sheet 111

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 107  Uninterruptible AC Power 
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4.15-200 

NO POWER TO NSR R13-C
FROM SOURCES

R13-NSR-C-00-ST
Sheet 107

FAILURE OF R13-C
SOURCES

R13-NSR-C-10-ST

NSR R13-C POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-C-30-ST

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-C-40-ST

Sheet 109

INVERTER TO R13-C
FAILS

R13-NSR-C-INV-FC

Sheet 110

CIRCUIT BREAKER TO
R13-C OPENS
SPURIOUSLY

R13-LCB-CO-TOR13C

2 1.20E-05

NSR R13-C MANUAL
TRANSFER SWITCH

SPURIOUSLY OPENS

R13-MTS-CO-R13C

2 2.40E-05

NSR R13-C STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13C

2 2.40E-05

  
Figure 4.15-2.  Sheet 108  Uninterruptible AC Power 
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4.15-201 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-C-40-ST
Sheet 108

POWER SUPPLY FROM BUS
R16-C FAILS

R13-NSR-C-50-ST

CIRCUIT BREAKER FROM
R16-C OPENS
SPURIOUSLY

R13-LCB-CO-R16CR13C

2 1.20E-05

DIODE FROM R16-C
FAILS TO OPERATE

R13-DIO-FC-R16CR13C

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-C

R16-C-ST
1.00E-03

  
Figure 4.15-2.  Sheet 109  Uninterruptible AC Power 
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4.15-202 

INVERTER TO R13-C
FAILS

R13-NSR-C-INV-FC
Sheet 116
Sheet 108

INVERTER TO R13-C
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G5

Sheet 124

  
Figure 4.15-2.  Sheet 110  Uninterruptible AC Power 
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4.15-203 

TRANSFORMER FAILS
DURING OPERATION --

including common
cause

R13-XFL-LP-CCFNSR3-G5
Sheet 107

R13-XFL-LP-C_105

Sheet 112

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBC

2 1.92E-05

CCF of two
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_1_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_2_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_3_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-R13RBC &
R13-XFL-LP-R13TBC

R13-XFL-LP-CCFNSR3_4_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPA &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CBC &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_1_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13CPB &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_3_5

3 8.42E-09

  
Figure 4.15-2.  Sheet 111  Uninterruptible AC Power 
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4.15-204 

R13-XFL-LP-C_105
Sheet 111

CCF of three
components:

R13-XFL-LP-R13CPA &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_2_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-R13CPB &
R13-XFL-LP-R13RBC &

R13-XFL-LP-R13T
R13-XFL-LP-CCFNSR3_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR3'

R13-XFL-LP-CCFNSR3_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 112  Uninterruptible AC Power 
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4.15-205 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP C

R13-NSR-TBC

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP C

FAILS DURING
OPERATION

R13-BAC-LP-R13TBC

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP C FROM

SOURCES

R13-NSR-TBC-0000

NO POWER FROM NSR BUS
R13-C

R13-NSR-C

Sheet 115

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBC

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 113  Uninterruptible AC Power 
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4.15-206 

LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP C

R13-NSR-RBC

NSR R13 REACTOR BLDG
LOAD GROUP C FAILS
DURING OPERATION

R13-BAC-LP-R13RBC

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP C FROM SOURCES

R13-NSR-RBC-0000

NO POWER FROM NSR BUS
R13-C

R13-NSR-C

Sheet 115

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBC

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 114  Uninterruptible AC Power 
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4.15-207 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP C

R13-NSR-CBC

NSR R13 CONTROL BLDG
LOAD GROUP C FAILS
DURING OPERATION

R13-BAC-LP-R13CBC

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP C FROM SOURCES

R13-NSR-CBC-0000

NO POWER FROM NSR BUS
R13-C

R13-NSR-C
Sheet 114
Sheet 113

BUS R13-C FAILS
DURING OPERATION

R13-BAC-LP-R13C

2 4.80E-06

NO POWER TO NSR R13-C
FROM SOURCES

R13-NSR-C-0000

Sheet 116

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBC

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBC

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBC

2 1.20E-05

  
Figure 4.15-2.  Sheet 115  Uninterruptible AC Power 
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4.15-208 

NO POWER TO NSR R13-C
FROM SOURCES

R13-NSR-C-0000
Sheet 115

FAILURE OF R13-C
SOURCES

R13-NSR-C-0010

NSR R13-C POWER
SUPPLY FROM

TRANSFORMER FAILS

R13-NSR-C-0020

LOSS OF 480 V AC FROM
BUS R12-C23

R12-C23
1.00E-03

CIRCUIT BREAKER FROM
C23 OPENS SPURIOUSLY

R13-LCB-CO-C23AR13C
1.20E-05

TRANSFORMER FROM C23
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFNSR1-G5

Sheet 117

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G5

Sheet 119

NSR R13-C POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-C-0030

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-C-0040

Sheet 121

INVERTER TO R13-C
FAILS

R13-NSR-C-INV-FC

Sheet 110

CIRCUIT BREAKER TO
R13-C OPENS
SPURIOUSLY

R13-LCB-CO-TOR13C

2 1.20E-05

NSR R13-C MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R13C

2 2.40E-05

NSR R13-C STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13C

2 2.40E-05

  
Figure 4.15-2.  Sheet 116  Uninterruptible AC Power 
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4.15-209 

TRANSFORMER FROM C23
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFNSR1-G5
Sheet 116

R13-XFL-LP-C_70

Sheet 118

TRANSFORMER FROM C23
FAILS TO OPERATE

R13-XFL-LP-C23AR13C
1.92E-05

CCF of two
components:

R13-XFL-LP-A302AR13A1
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_1_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_2_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B1
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_3_5

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B2
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_4_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_1_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_5

3 8.42E-09

  
Figure 4.15-2.  Sheet 117  Uninterruptible AC Power 
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4.15-210 

R13-XFL-LP-C_70
Sheet 117

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_2_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-B302AR13B1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR1'

R13-XFL-LP-CCFNSR1_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 118  Uninterruptible AC Power 
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4.15-211 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G5
Sheet 116

R13-SXS-FT-C_70

Sheet 120

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-C23AR13C
2.40E-05

CCF of two
components:

R13-SXS-FT-A302AR13A1
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_1_5

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_2_5

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B1
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_3_5

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B2
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_4_5

2 3.33E-07

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_1_4_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_5

3 2.22E-08

  
Figure 4.15-2.  Sheet 119  Uninterruptible AC Power 
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4.15-212 

R13-SXS-FT-C_70
Sheet 119

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_2_4_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-B302AR13B1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_3_4_5

3 2.22E-08

CCF of all components
in group

'R13-SXS-FT-CCFNSR'

R13-SXS-FT-CCFNSR_ALL

5 1.20E-06

  
Figure 4.15-2.  Sheet 120  Uninterruptible AC Power 
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4.15-213 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-C-0040
Sheet 116

POWER SUPPLY FROM BUS
R16-C FAILS

R13-NSR-C-0050

CIRCUIT BREAKER FROM
R16-C OPENS
SPURIOUSLY

R13-LCB-CO-R16CR13C

2 1.20E-05

DIODE FROM R16-C
FAILS TO OPERATE

R13-DIO-FC-R16CR13C

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-C

R16-C
1.00E-03

POWER SUPPLY FROM BUS
 A2-02A FAILS

R13-NSR-C-0060

DIODE FROM A2-02A
FAILS TO OPERATE

R13-DIO-FC-A202AR13C
3.43E-05

RECTIFIER  FROM
A2-02A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G1

Sheet 122

CIRCUIT BREAKER FROM
A2-02A OPENS
SPURIOUSLY

R13-LCB-CO-A202AR13C
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-A2-02A

R12-A2-02A
1.00E-03

  
Figure 4.15-2.  Sheet 121  Uninterruptible AC Power 
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4.15-214 

RECTIFIER  FROM
A2-02A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G1

Sheet 121

R13-REC-FC-C_66

Sheet 123

RECTIFIER  FROM
A2-02A FAILS DURING

OPERATION

R13-REC-FC-A202AR13C
4.80E-04

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
R13-REC-FC-CCFNSR_1_2

2 1.11E-06

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
R13-REC-FC-CCFNSR_1_3

2 1.11E-06

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_1_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_1_5

2 1.11E-06

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_4

3 7.37E-08

  
Figure 4.15-2.  Sheet 122  Uninterruptible AC Power 
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4.15-215 

R13-REC-FC-C_66
Sheet 122

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B1
& R13-REC-R13-REC-FC-CCFNSR_1_4_5

3 7.37E-08

CCF of all components
in group

'R13-REC-FC-CCFNSR'

R13-REC-FC-CCFNSR_ALL

5 3.98E-06

  
Figure 4.15-2.  Sheet 123  Uninterruptible AC Power 
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4.15-216 

INVERTER TO R13-C
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G5
Sheet 110

R13-INV-FC-C_94

Sheet 125

INVERTER TO R13-C
FAILS

R13-INV-FC-R13C
4.80E-04

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_1_5

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_2_5

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_3_5

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B2 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_4_5

2 3.16E-06

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_2_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_3_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_4_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_3_5

3 2.11E-07

  
Figure 4.15-2.  Sheet 124  Uninterruptible AC Power 
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4.15-217 

R13-INV-FC-C_94
Sheet 124

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_4_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_3_4_5

3 2.11E-07

CCF of all components
in group

'R13-INV-FC-CCFNSR'

R13-INV-FC-CCFNSR_ALL

5 1.14E-05

  
Figure 4.15-2.  Sheet 125  Uninterruptible AC Power 
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4.15-218 

LOSS OF 120VAC FROM
NSR R13 CW PUMPHOUSE

LOAD GROUP B

R13-NSR-CPB

NSR R13 CW PUMPHOUSE
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13CPB

2 4.80E-06

NO POWER TO NSR R13
CW PUMPHOUSE LOAD

GROUP B FROM SOURCES

R13-NSR-CPB-0000

NO POWER FROM NSR BUS
R13-B2

R13-NSR-B2
Sheet 137

BUS R13-B2 FAILS
DURING OPERATION

R13-BAC-LP-R13B2

2 4.80E-06

NO POWER TO NSR
R13-B2 FROM SOURCES

R13-NSR-B2-0000

Sheet 127

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CPB

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CPB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CPB

2 1.20E-05

  
Figure 4.15-2.  Sheet 126  Uninterruptible AC Power 
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4.15-219 

NO POWER TO NSR
R13-B2 FROM SOURCES

R13-NSR-B2-0000
Sheet 126

FAILURE OF R13-B2
SOURCES

R13-NSR-B2-0010

NSR R13-B2 POWER
SUPPLY FROM

TRANSFORMER FAILS

R13-NSR-B2-0020

LOSS OF 480 V AC FROM
BUS R12-B3-02A

R12-B3-02B

2 1.00E-03

CIRCUIT BREAKER FROM
B3-02A OPENS
SPURIOUSLY

R13-LCB-CO-B302AR13B2
1.20E-05

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G4

Sheet 128

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G4

Sheet 130

NSR R13-B2 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-B2-0030

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B2-0040

Sheet 132

INVERTER TO R13-B2
FAILS

R13-NSR-B2-INV-FC

Sheet 89

CIRCUIT BREAKER TO
R13-B2 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13B2

2 1.20E-05

NSR R13-B2 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R13B2

2 2.40E-05

NSR R13-B2 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13B2

2 2.40E-05

  
Figure 4.15-2.  Sheet 127  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-220 

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G4
Sheet 127

R13-XFL-LP-C_69

Sheet 129

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE

R13-XFL-LP-B302AR13B2
1.92E-05

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_1_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_2_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B1
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_3_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B2
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_4_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_1_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 128  Uninterruptible AC Power 
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4.15-221 

R13-XFL-LP-C_69
Sheet 128

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_2_4_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-B302AR13B1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR1'

R13-XFL-LP-CCFNSR1_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 129  Uninterruptible AC Power 
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4.15-222 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G4
Sheet 127

R13-SXS-FT-C_69

Sheet 131

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-B302AR13B2
2.40E-05

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_1_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_2_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B1
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_3_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B2
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_4_5

2 3.33E-07

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_4

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_4

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_1_4_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_4

3 2.22E-08

  
Figure 4.15-2.  Sheet 130  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-223 

R13-SXS-FT-C_69
Sheet 130

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_2_4_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-B302AR13B1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_3_4_5

3 2.22E-08

CCF of all components
in group

'R13-SXS-FT-CCFNSR'

R13-SXS-FT-CCFNSR_ALL

5 1.20E-06

  
Figure 4.15-2.  Sheet 131  Uninterruptible AC Power 
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4.15-224 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B2-0040
Sheet 127

POWER SUPPLY FROM BUS
R16-B2 FAILS

R13-NSR-B2-0050

CIRCUIT BREAKER FROM
R16-B2 OPENS
SPURIOUSLY

R13-LCB-CO-R16B2R13B2

2 1.20E-05

DIODE FROM R16-B2
FAILS TO OPERATE

R13-DIO-FC-R16B2R13B2

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-B2

R16-B2
1.00E-03

POWER SUPPLY FROM BUS
 B3-01A FAILS

R13-NSR-B2-0060

DIODE FROM B3-01A
FAILS TO OPERATE

R13-DIO-FC-B301AR13B2
3.43E-05

RECTIFIER FROM B3-01A
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFNSR-G5

Sheet 133

CIRCUIT BREAKER 1
FROM B3-01A OPENS

SPURIOUSLY

R13-LCB-CO-B301AR13B2
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-B3-01A

R12-B3-01B

2 1.00E-03

  
Figure 4.15-2.  Sheet 132  Uninterruptible AC Power 
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4.15-225 

RECTIFIER FROM B3-01A
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFNSR-G5
Sheet 132

R13-REC-FC-C_70

Sheet 134

RECTIFIER FROM B3-01A
FAILS DURING

OPERATION

R13-REC-FC-B301AR13B2
4.80E-04

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_1_5

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_2_5

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_3_5

2 1.11E-06

CCF of two
components:

R13-REC-FC-B301AR13B1
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_4_5

2 1.11E-06

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B1
& R13-REC-R13-REC-FC-CCFNSR_1_4_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_5

3 7.37E-08

  
Figure 4.15-2.  Sheet 133  Uninterruptible AC Power 
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R13-REC-FC-C_70
Sheet 133

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_2_4_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R13-REC-FC-CCFNSR'

R13-REC-FC-CCFNSR_ALL

5 3.98E-06

  
Figure 4.15-2.  Sheet 134  Uninterruptible AC Power 
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4.15-227 

INVERTER TO R13-B2
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G4
Sheet 89

R13-INV-FC-C_93

Sheet 136

INVERTER TO R13-B2
FAILS

R13-INV-FC-R13B2
4.80E-04

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_2_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_3_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B2 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_4_5

2 3.16E-06

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_2_4

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_3_4

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_4_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_2_3_4

3 2.11E-07

  
Figure 4.15-2.  Sheet 135  Uninterruptible AC Power 
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R13-INV-FC-C_93
Sheet 135

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_4_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_3_4_5

3 2.11E-07

CCF of all components
in group

'R13-INV-FC-CCFNSR'

R13-INV-FC-CCFNSR_ALL

5 1.14E-05

  
Figure 4.15-2.  Sheet 136  Uninterruptible AC Power 
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4.15-229 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP B

R13-NSR-TBB

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP B

FAILS DURING
OPERATION

R13-BAC-LP-R13TBB

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP B FROM

SOURCES

R13-NSR-TBB-0000

NO POWER FROM NSR BUS
R13-B2

R13-NSR-B2

Sheet 126

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBB

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 137  Uninterruptible AC Power 
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LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP B

R13-NSR-RBB

NSR R13 REACTOR BLDG
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13RBB

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP B FROM SOURCES

R13-NSR-RBB-0000

NO POWER FROM NSR BUS
R13-B1

R13-NSR-B1

Sheet 139

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBB

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 138  Uninterruptible AC Power 
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4.15-231 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP B

R13-NSR-CBB

NSR R13 CONTROL BLDG
LOAD GROUP B FAILS
DURING OPERATION

R13-BAC-LP-R13CBB

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP B FROM SOURCES

R13-NSR-CBB-0000

NO POWER FROM NSR BUS
R13-B1

R13-NSR-B1
Sheet 138

BUS R13-B1 FAILS
DURING OPERATION

R13-BAC-LP-R13B1

2 4.80E-06

NO POWER TO NSR
R13-B1 FROM SOURCES

R13-NSR-B1-0000

Sheet 140

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBB

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBB

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBB

2 1.20E-05

  
Figure 4.15-2.  Sheet 139  Uninterruptible AC Power 
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4.15-232 

NO POWER TO NSR
R13-B1 FROM SOURCES

R13-NSR-B1-0000
Sheet 139

FAILURE OF R13-B1
SOURCES

R13-NSR-B1-0010

NSR R13-B1 POWER
SUPPLY FROM

TRANSFORMER FAILS

R13-NSR-B1-0020

LOSS OF 480 V AC FROM
BUS R12-B3-02A

R12-B3-02B

2 1.00E-03

CIRCUIT BREAKER FROM
B3-02A OPENS
SPURIOUSLY

R13-LCB-CO-B302AR13B1
1.20E-05

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G3

Sheet 141

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G3

Sheet 143

NSR R13-B1 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-B1-0030

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B1-0040

Sheet 145

INVERTER TO R13-B1
FAILS

R13-NSR-B1-INV-FC

Sheet 80

CIRCUIT BREAKER TO
R13-B1 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13B1

2 1.20E-05

NSR R13-B1 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R13B1

2 2.40E-05

NSR R13-B1 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13B1

2 2.40E-05

  
Figure 4.15-2.  Sheet 140  Uninterruptible AC Power 
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4.15-233 

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G3
Sheet 140

R13-XFL-LP-C_68

Sheet 142

TRANSFORMER FROM
B3-02A FAILS TO

OPERATE

R13-XFL-LP-B302AR13B1
1.92E-05

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
R13-XFL-LP-CCFNSR1_1_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
R13-XFL-LP-CCFNSR1_2_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B1
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_3_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-B302AR13B1
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_3_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 141  Uninterruptible AC Power 
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R13-XFL-LP-C_68
Sheet 141

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-B302AR13B1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_3_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR1'

R13-XFL-LP-CCFNSR1_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 142  Uninterruptible AC Power 
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STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G3
Sheet 140

R13-SXS-FT-C_68

Sheet 144

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-B302AR13B1
2.40E-05

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
R13-SXS-FT-CCFNSR_1_3

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
R13-SXS-FT-CCFNSR_2_3

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B1
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_3_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-B302AR13B1
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_3_5

2 3.33E-07

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_3

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_4

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_4

3 2.22E-08

  
Figure 4.15-2.  Sheet 143  Uninterruptible AC Power 
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R13-SXS-FT-C_68
Sheet 143

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-B302AR13B1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_3_4_5

3 2.22E-08

CCF of all components
in group

'R13-SXS-FT-CCFNSR'

R13-SXS-FT-CCFNSR_ALL

5 1.20E-06

  
Figure 4.15-2.  Sheet 144  Uninterruptible AC Power 
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4.15-237 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-B1-0040
Sheet 140

POWER SUPPLY FROM BUS
R16-B1 FAILS

R13-NSR-B1-0050

CIRCUIT BREAKER FROM
R16-B1 OPENS
SPURIOUSLY

R13-LCB-CO-R16B1R13B1

2 1.20E-05

DIODE FROM R16-B1
FAILS TO OPERATE

R13-DIO-FC-R16B1R13B1

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-B1

R16-B1
1.00E-03

POWER SUPPLY FROM BUS
 B3-01A FAILS

R13-NSR-B1-0060

DIODE FROM B3-01A
FAILS TO OPERATE

R13-DIO-FC-B301AR13B1
3.43E-05

RECTIFIER  FROM
B3-01A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G4

Sheet 146

CIRCUIT BREAKER FROM
B3-01A OPENS
SPURIOUSLY

R13-LCB-CO-B301AR13B1
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-B3-01A

R12-B3-01B

2 1.00E-03

  
Figure 4.15-2.  Sheet 145  Uninterruptible AC Power 
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RECTIFIER  FROM
B3-01A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G4

Sheet 145

R13-REC-FC-C_69

Sheet 147

RECTIFIER  FROM
B3-01A FAILS DURING

OPERATION

R13-REC-FC-B301AR13B1
4.80E-04

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_1_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_2_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_3_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-B301AR13B1
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_4_5

2 1.11E-06

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_4

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-B301AR13B1
& R13-REC-R13-REC-FC-CCFNSR_1_4_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.15-2.  Sheet 146  Uninterruptible AC Power 
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R13-REC-FC-C_69
Sheet 146

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_2_4_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R13-REC-FC-CCFNSR'

R13-REC-FC-CCFNSR_ALL

5 3.98E-06

  
Figure 4.15-2.  Sheet 147  Uninterruptible AC Power 
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4.15-240 

INVERTER TO R13-B1
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G3
Sheet 80

R13-INV-FC-C_92

Sheet 149

INVERTER TO R13-B1
FAILS

R13-INV-FC-R13B1
4.80E-04

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_1_3

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_2_3

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_3_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_3_5

2 3.16E-06

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_1_2_3

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_3_4

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_3_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_2_3_4

3 2.11E-07

  
Figure 4.15-2.  Sheet 148  Uninterruptible AC Power 
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R13-INV-FC-C_92
Sheet 148

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_3_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13B1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_3_4_5

3 2.11E-07

CCF of all components
in group

'R13-INV-FC-CCFNSR'

R13-INV-FC-CCFNSR_ALL

5 1.14E-05

  
Figure 4.15-2.  Sheet 149  Uninterruptible AC Power 
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LOSS OF 120VAC FROM
NSR R13 CW PUMPHOUSE

LOAD GROUP A

R13-NSR-CPA

NSR R13 CW PUMPHOUSE
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13CPA

2 4.80E-06

NO POWER TO NSR R13
CW PUMPHOUSE LOAD

GROUP A FROM SOURCES

R13-NSR-CPA-0000

NO POWER FROM NSR BUS
R13-A2

R13-NSR-A2
Sheet 161

BUS R13-A2 FAILS
DURING OPERATION

R13-BAC-LP-R13A2

2 4.80E-06

NO POWER TO NSR
R13-A2 FROM SOURCES

R13-NSR-A2-0000

Sheet 151

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CPA

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CPA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CPA

2 1.20E-05

  
Figure 4.15-2.  Sheet 150  Uninterruptible AC Power 
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4.15-243 

NO POWER TO NSR
R13-A2 FROM SOURCES

R13-NSR-A2-0000
Sheet 150

FAILURE OF R13-A2
SOURCES

R13-NSR-A2-0010

NSR R13-A2 POWER
SUPPLY FROM

TRANSFORMER FAILS

R13-NSR-A2-0020

LOSS OF 480 V AC FROM
BUS R12-A3-02A

R12-A3-02A

2 1.00E-03

CIRCUIT BREAKER FROM
A3-02A OPENS
SPURIOUSLY

R13-LCB-CO-A302AR13A2
1.20E-05

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G2

Sheet 152

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G2

Sheet 154

NSR R13-A2 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-A2-0030

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A2-0040

Sheet 156

INVERTER TO R13-A2
FAILS

R13-NSR-A2-INV-FC

Sheet 71

CIRCUIT BREAKER TO
R13-A2 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13A2

2 1.20E-05

NSR R13-A2 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R13A2

2 2.40E-05

NSR R13-A2 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13A2

2 2.40E-05

  
Figure 4.15-2.  Sheet 151  Uninterruptible AC Power 
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4.15-244 

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G2
Sheet 151

R13-XFL-LP-C_67

Sheet 153

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE

R13-XFL-LP-A302AR13A2
1.92E-05

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
R13-XFL-LP-CCFNSR1_1_2

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
R13-XFL-LP-CCFNSR1_2_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_2_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A2
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_2_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 152  Uninterruptible AC Power 
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4.15-245 

R13-XFL-LP-C_67
Sheet 152

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_2_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A2
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_2_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR1'

R13-XFL-LP-CCFNSR1_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 153  Uninterruptible AC Power 
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4.15-246 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G2
Sheet 151

R13-SXS-FT-C_67

Sheet 155

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-A302AR13A2
2.40E-05

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
R13-SXS-FT-CCFNSR_1_2

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
R13-SXS-FT-CCFNSR_2_3

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_2_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A2
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_2_5

2 3.33E-07

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_3

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_4

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_4

3 2.22E-08

  
Figure 4.15-2.  Sheet 154  Uninterruptible AC Power 
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4.15-247 

R13-SXS-FT-C_67
Sheet 154

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_2_3_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A2
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_2_4_5

3 2.22E-08

CCF of all components
in group

'R13-SXS-FT-CCFNSR'

R13-SXS-FT-CCFNSR_ALL

5 1.20E-06

  
Figure 4.15-2.  Sheet 155  Uninterruptible AC Power 
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4.15-248 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A2-0040
Sheet 151

POWER SUPPLY FROM BUS
R16-A2 FAILS

R13-NSR-A2-0050

CIRCUIT BREAKER FROM
R16-A2 OPENS
SPURIOUSLY

R13-LCB-CO-R16A2R13A2

2 1.20E-05

DIODE FROM R16-A2
FAILS TO OPERATE

R13-DIO-FC-R16A2R13A2

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-A2

R16-A2
1.00E-03

POWER SUPPLY FROM BUS
 A3-01A FAILS

R13-NSR-A2-0060

DIODE FROM A3-01A
FAILS TO OPERATE

R13-DIO-FC-A301AR13A2
3.43E-05

RECTIFIER FROM A3-01A
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFNSR-G3

Sheet 157

CIRCUIT BREAKER 1
FROM A3-01A OPENS

SPURIOUSLY

R13-LCB-CO-A301AR13A2
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-A3-01A

R12-A3-01A

2 1.00E-03

  
Figure 4.15-2.  Sheet 156  Uninterruptible AC Power 
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4.15-249 

RECTIFIER FROM A3-01A
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFNSR-G3
Sheet 156

R13-REC-FC-C_68

Sheet 158

RECTIFIER FROM A3-01A
FAILS DURING

OPERATION

R13-REC-FC-A301AR13A2
4.80E-04

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
R13-REC-FC-CCFNSR_1_3

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
R13-REC-FC-CCFNSR_2_3

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_3_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_3_5

2 1.11E-06

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_4

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A2
& R13-REC-R13-REC-FC-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.15-2.  Sheet 157  Uninterruptible AC Power 
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4.15-250 

R13-REC-FC-C_68
Sheet 157

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A2
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R13-REC-FC-CCFNSR'

R13-REC-FC-CCFNSR_ALL

5 3.98E-06

  
Figure 4.15-2.  Sheet 158  Uninterruptible AC Power 
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4.15-251 

INVERTER TO R13-A2
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G2
Sheet 71

R13-INV-FC-C_91

Sheet 160

INVERTER TO R13-A2
FAILS

R13-INV-FC-R13A2
4.80E-04

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2

R13-INV-FC-CCFNSR_1_2

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_2_3

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_2_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_2_5

2 3.16E-06

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_1_2_3

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_2_4

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_2_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_2_3_4

3 2.11E-07

  
Figure 4.15-2.  Sheet 159  Uninterruptible AC Power 
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R13-INV-FC-C_91
Sheet 159

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_3_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A2 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_2_4_5

3 2.11E-07

CCF of all components
in group

'R13-INV-FC-CCFNSR'

R13-INV-FC-CCFNSR_ALL

5 1.14E-05

  
Figure 4.15-2.  Sheet 160  Uninterruptible AC Power 
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4.15-253 

LOSS OF 208/120VAC
FROM NSR R13

TURBINE/SWGR BLDG
LOAD GROUP A

R13-NSR-TBA

NSR R13 TURBINE/SWGR 
BLDG LOAD GROUP A

FAILS DURING
OPERATION

R13-BAC-LP-R13TBA

2 4.80E-06

NO POWER TO NSR R13
TURBINE/SWGR BLDG
LOAD GROUP A FROM

SOURCES

R13-NSR-TBA-0000

NO POWER FROM NSR BUS
R13-A2

R13-NSR-A2

Sheet 150

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13TBA

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13TBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13TBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 161  Uninterruptible AC Power 
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4.15-254 

LOSS OF 208/120VAC
FROM NSR R13 REACTOR

BLDG LOAD GROUP A

R13-NSR-RBA

NSR R13 REACTOR BLDG
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13RBA

2 4.80E-06

NO POWER TO NSR R13
REACTOR BLDG LOAD

GROUP A FROM SOURCES

R13-NSR-RBA-0000

NO POWER FROM NSR BUS
R13-A1

R13-NSR-A1

Sheet 163

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13RBA

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13RBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13RBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 162  Uninterruptible AC Power 
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4.15-255 

LOSS OF 208/120VAC
FROM NSR R13 CONTROL

BLDG LOAD GROUP A

R13-NSR-CBA

NSR R13 CONTROL BLDG
LOAD GROUP A FAILS
DURING OPERATION

R13-BAC-LP-R13CBA

2 4.80E-06

NO POWER TO NSR R13
CONTROL BLDG LOAD

GROUP A FROM SOURCES

R13-NSR-CBA-0000

NO POWER FROM NSR BUS
R13-A1

R13-NSR-A1
Sheet 162

NSR BUS R13-A1 FAILS
DURING OPERATION

R13-BAC-LP-R13A1

2 4.80E-06

NO POWER TO NSR
R13-A1 FROM SOURCES

R13-NSR-A1-0000

Sheet 164

TRANSFORMER FAILS
DURING OPERATION

R13-XFL-LP-R13CBA

2 1.92E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R13CBA

2 1.20E-05

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-FR13CBA

2 1.20E-05

  
Figure 4.15-2.  Sheet 163  Uninterruptible AC Power 
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4.15-256 

NO POWER TO NSR
R13-A1 FROM SOURCES

R13-NSR-A1-0000
Sheet 163

FAILURE OF R13-A1
SOURCES

R13-NSR-A1-0010

NSR R13-A1 POWER
SUPPLY FROM

TRANSFORMER FAILS

R13-NSR-A1-0020

LOSS OF 480 V AC FROM
BUS R12-A3-02A

R12-A3-02A

2 1.00E-03

CIRCUIT BREAKER FROM
A3-02A OPENS
SPURIOUSLY

R13-LCB-CO-A302AR13A1
1.20E-05

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G1

Sheet 165

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G1

Sheet 167

NSR R13-A1 POWER
SUPPLY FROM INVERTER

FAILS

R13-NSR-A1-0030

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A1-0040

Sheet 169

INVERTER TO R13-A1
FAILS

R13-NSR-A1-INV-FC

Sheet 62

CIRCUIT BREAKER TO
R13-A1 OPENS
SPURIOUSLY

R13-LCB-CO-TOR13A1

2 1.20E-05

NSR R13-A1 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R13A1

2 2.40E-05

NSR R13-A1 STATIC
SWITCH SPURIOUSLY

OPENS

R13-SXS-CO-R13A1

2 2.40E-05

  
Figure 4.15-2.  Sheet 164  Uninterruptible AC Power 
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4.15-257 

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFNSR1-G1
Sheet 164

R13-XFL-LP-C_66

Sheet 166

TRANSFORMER FROM
A3-02A FAILS TO

OPERATE

R13-XFL-LP-A302AR13A1
1.92E-05

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
R13-XFL-LP-CCFNSR1_1_2

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
R13-XFL-LP-CCFNSR1_1_3

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B2
R13-XFL-LP-CCFNSR1_1_4

2 1.26E-07

CCF of two
components:

R13-XFL-LP-A302AR13A1
& R13-XFL-LP-C23AR13C

R13-XFL-LP-CCFNSR1_1_5

2 1.26E-07

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_3

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_4

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-A302AR13A2
& R13-XFLR13-XFL-LP-CCFNSR1_1_2_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_4

3 8.42E-09

  
Figure 4.15-2.  Sheet 165  Uninterruptible AC Power 
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R13-XFL-LP-C_66
Sheet 165

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B1
& R13-XFLR13-XFL-LP-CCFNSR1_1_3_5

3 8.42E-09

CCF of three
components:

R13-XFL-LP-A302AR13A1
&

R13-XFL-LP-B302AR13B2
& R13-XFLR13-XFL-LP-CCFNSR1_1_4_5

3 8.42E-09

CCF of all components
in group

'R13-XFL-LP-CCFNSR1'

R13-XFL-LP-CCFNSR1_ALL

5 4.55E-07

  
Figure 4.15-2.  Sheet 166  Uninterruptible AC Power 
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STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFNSR-G1
Sheet 164

R13-SXS-FT-C_66

Sheet 168

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-A302AR13A1
2.40E-05

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
R13-SXS-FT-CCFNSR_1_2

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
R13-SXS-FT-CCFNSR_1_3

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B2
R13-SXS-FT-CCFNSR_1_4

2 3.33E-07

CCF of two
components:

R13-SXS-FT-A302AR13A1
& R13-SXS-FT-C23AR13C

R13-SXS-FT-CCFNSR_1_5

2 3.33E-07

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_3

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_4

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-A302AR13A2
& R13-SXSR13-SXS-FT-CCFNSR_1_2_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_4

3 2.22E-08

  
Figure 4.15-2.  Sheet 167  Uninterruptible AC Power 
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4.15-260 

R13-SXS-FT-C_66
Sheet 167

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B1
& R13-SXSR13-SXS-FT-CCFNSR_1_3_5

3 2.22E-08

CCF of three
components:

R13-SXS-FT-A302AR13A1
&

R13-SXS-FT-B302AR13B2
& R13-SXSR13-SXS-FT-CCFNSR_1_4_5

3 2.22E-08

CCF of all components
in group

'R13-SXS-FT-CCFNSR'

R13-SXS-FT-CCFNSR_ALL

5 1.20E-06

  
Figure 4.15-2.  Sheet 168  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-261 

POWER SUPPLIES TO
INVERTER FAIL

R13-NSR-A1-0040
Sheet 164

POWER SUPPLY FROM BUS
R16-A1 FAILS

R13-NSR-A1-0050

CIRCUIT BREAKER FROM
R16-A1 OPENS
SPURIOUSLY

R13-LCB-CO-R16A1R13A1

2 1.20E-05

DIODE FROM R16-A1
FAILS TO OPERATE

R13-DIO-FC-R16A1R13A1

2 3.43E-05

LOSS OF POWER FROM
250VDC

NONSAFETY-RELATED BUS
R16-A1

R16-A1
1.00E-03

POWER SUPPLY FROM BUS
 A3-01A FAILS

R13-NSR-A1-0060

DIODE FROM A3-01A
FAILS TO OPERATE

R13-DIO-FC-A301AR13A1
3.43E-05

RECTIFIER  FROM
A3-01A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G2

Sheet 170

CIRCUIT BREAKER FROM
A3-01A OPENS
SPURIOUSLY

R13-LCB-CO-A301AR13A1
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-A3-01A

R12-A3-01A

2 1.00E-03

  
Figure 4.15-2.  Sheet 169  Uninterruptible AC Power 
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4.15-262 

RECTIFIER  FROM
A3-01A FAILS DURING

OPERATION --
including common

cause
R13-REC-FC-CCFNSR-G2

Sheet 169

R13-REC-FC-C_67

Sheet 171

RECTIFIER  FROM
A3-01A FAILS DURING

OPERATION

R13-REC-FC-A301AR13A1
4.80E-04

CCF of two
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
R13-REC-FC-CCFNSR_1_2

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
R13-REC-FC-CCFNSR_2_3

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B1
R13-REC-FC-CCFNSR_2_4

2 1.11E-06

CCF of two
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B2
R13-REC-FC-CCFNSR_2_5

2 1.11E-06

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R13-REC-FC-A202AR13C
&

R13-REC-FC-A301AR13A1
& R13-REC-R13-REC-FC-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.15-2.  Sheet 170  Uninterruptible AC Power 
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4.15-263 

R13-REC-FC-C_67
Sheet 170

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-A301AR13A2
& R13-RECR13-REC-FC-CCFNSR_2_3_5

3 7.37E-08

CCF of three
components:

R13-REC-FC-A301AR13A1
&

R13-REC-FC-B301AR13B1
& R13-RECR13-REC-FC-CCFNSR_2_4_5

3 7.37E-08

CCF of all components
in group

'R13-REC-FC-CCFNSR'

R13-REC-FC-CCFNSR_ALL

5 3.98E-06

  
Figure 4.15-2.  Sheet 171  Uninterruptible AC Power 
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4.15-264 

INVERTER TO R13-A1
FAILS -- including

common cause

R13-INV-FC-CCFNSR-G1
Sheet 62

R13-INV-FC-C_90

Sheet 173

INVERTER TO R13-A1
FAILS

R13-INV-FC-R13A1
4.80E-04

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2

R13-INV-FC-CCFNSR_1_2

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_1_3

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_4

2 3.16E-06

CCF of two
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13C

R13-INV-FC-CCFNSR_1_5

2 3.16E-06

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B1

R13-INV-FC-CCFNSR_1_2_3

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_2_4

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13A2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_2_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &
R13-INV-FC-R13B2

R13-INV-FC-CCFNSR_1_3_4

3 2.11E-07

  
Figure 4.15-2.  Sheet 172  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-265 

R13-INV-FC-C_90
Sheet 172

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B1 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_3_5

3 2.11E-07

CCF of three
components:

R13-INV-FC-R13A1 &
R13-INV-FC-R13B2 &

R13-INV-FC-R13C
R13-INV-FC-CCFNSR_1_4_5

3 2.11E-07

CCF of all components
in group

'R13-INV-FC-CCFNSR'

R13-INV-FC-CCFNSR_ALL

5 1.14E-05

  
Figure 4.15-2.  Sheet 173  Uninterruptible AC Power 
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4.15-266 

LOSS OF SR 120VAC UPS
FROM BUS R13-42 FOR

CONTROL BLDG

R13-42-CB

BUS R13-42-CB FAILS
DURING OPERATION

R13-BAC-LP-R1342CB

2 4.80E-06

NO POWER TO R13-42-CB
FROM SOURCES

R13-42-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-42

R13-42
Sheet 189

BUS R13-42 FAILS
DURING OPERATION

R13-BAC-LP-R1342

2 4.80E-06

NO POWER TO R13-42
FROM SOURCES

R13-42-0000

Sheet 175

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1342CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 174  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-267 

NO POWER TO R13-42
FROM SOURCES

R13-42-0000
Sheet 174

FAILURE OF R13-42
SOURCES

R13-42-0010

R13-42 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-42-0020

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

4 1.00E-03

CIRCUIT BREAKER 2
FROM D31 OPENS

SPURIOUSLY

R13-LCB-CO-2D31R1342
1.20E-05

TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFSR-G8

Sheet 176

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G8

Sheet 180

R13-42 POWER SUPPLY
FROM INVERTER FAILS

R13-42-0030

POWER SUPPLIES TO
R13-42 INVERTER FAIL

R13-42-0040

Sheet 184

INVERTER TO R13-42
FAILS

R13-42-INV-FC

Sheet 53

CIRCUIT BREAKER TO
R13-42 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1342

2 1.20E-05

R13-42 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1342

2 2.40E-05

R13-42 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1342

2 2.40E-05

  
Figure 4.15-2.  Sheet 175  Uninterruptible AC Power 
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4.15-268 

TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFSR-G8
Sheet 175

R13-XFL-LP-C_94

Sheet 177

R13-XFL-LP-C_93

Sheet 178

R13-XFL-LP-C_92

Sheet 179

TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE

R13-XFL-LP-D31R1342
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_1_8

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_2_8

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_3_8

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_4_8

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_5_8

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_6_8

2 7.22E-08

  
Figure 4.15-2.  Sheet 176  Uninterruptible AC Power 
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R13-XFL-LP-C_94
Sheet 176

CCF of two
components:

R13-XFL-LP-D31R1341 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_7_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_8

3 2.41E-09

  
Figure 4.15-2.  Sheet 177  Uninterruptible AC Power 
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4.15-270 

R13-XFL-LP-C_93
Sheet 176

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_8

3 2.41E-09

  
Figure 4.15-2.  Sheet 178  Uninterruptible AC Power 
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4.15-271 

R13-XFL-LP-C_92
Sheet 176

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_6_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 179  Uninterruptible AC Power 
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4.15-272 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G8
Sheet 175

R13-SXS-FT-C_94

Sheet 181

R13-SXS-FT-C_93

Sheet 182

R13-SXS-FT-C_92

Sheet 183

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-D31R1342
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_1_8

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_2_8

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_3_8

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_4_8

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_5_8

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_6_8

2 1.91E-07

  
Figure 4.15-2.  Sheet 180  Uninterruptible AC Power 
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R13-SXS-FT-C_94
Sheet 180

CCF of two
components:

R13-SXS-FT-D31R1341 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_7_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_8

3 6.35E-09

  
Figure 4.15-2.  Sheet 181  Uninterruptible AC Power 
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4.15-274 

R13-SXS-FT-C_93
Sheet 180

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_8

3 6.35E-09

  
Figure 4.15-2.  Sheet 182  Uninterruptible AC Power 
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R13-SXS-FT-C_92
Sheet 180

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_6_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 183  Uninterruptible AC Power 
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POWER SUPPLIES TO
R13-42 INVERTER FAIL

R13-42-0040
Sheet 175

POWER SUPPLY FROM BUS
R16-42 FAILS

R13-42-0050

CIRCUIT BREAKER FROM
R16-42 OPENS
SPURIOUSLY

R13-LCB-CO-R1642R1342

2 1.20E-05

DIODE FROM R16-42
FAILS TO OPERATE

R13-DIO-FC-R1642R1342

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-42

R16-42
1.00E-03

POWER SUPPLY FROM BUS
D31 FAILS

R13-42-0060

DIODE FROM D31 FAILS
TO OPERATE

R13-DIO-FC-D31R1342
3.43E-05

RECTIFIER  FROM D31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G8

Sheet 185

CIRCUIT BREAKER 1
FROM D31 OPENS

SPURIOUSLY

R13-LCB-CO-1D31R1342
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

4 1.00E-03

  
Figure 4.15-2.  Sheet 184  Uninterruptible AC Power 
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RECTIFIER  FROM D31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G8
Sheet 184

R13-REC-FC-C_94

Sheet 186

R13-REC-FC-C_93

Sheet 187

R13-REC-FC-C_92

Sheet 188

RECTIFIER  FROM D31
FAILS DURING

OPERATION

R13-REC-FC-D31R1342
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_1_8

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_2_8

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_3_8

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_4_8

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_5_8

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_6_8

2 6.32E-07

  
Figure 4.15-2.  Sheet 185  Uninterruptible AC Power 
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R13-REC-FC-C_94
Sheet 185

CCF of two
components:

R13-REC-FC-D31R1341 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_7_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_8

3 2.11E-08

  
Figure 4.15-2.  Sheet 186  Uninterruptible AC Power 
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R13-REC-FC-C_93
Sheet 185

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_8

3 2.11E-08

  
Figure 4.15-2.  Sheet 187  Uninterruptible AC Power 
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R13-REC-FC-C_92
Sheet 185

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 188  Uninterruptible AC Power 
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LOSS OF SR 120VAC UPS
FROM BUS R13-42 FOR

RX BLDG

R13-42-RB

BUS R13-42-RB FAILS
DURING OPERATION

R13-BAC-LP-R1342RB

2 4.80E-06

NO POWER TO R13-42-RB
FROM SOURCES

R13-42-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-42

R13-42

Sheet 174

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1342RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 189  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-282 

LOSS OF SR 120VAC UPS
FROM BUS R13-41 FOR

CONTROL BLDG

R13-41-CB

BUS R13-41-CB FAILS
DURING OPERATION

R13-BAC-LP-R1341CB

2 4.80E-06

NO POWER TO R13-41-CB
FROM SOURCES

R13-41-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-41

R13-41
Sheet 205

BUS R13-41 FAILS
DURING OPERATION

R13-BAC-LP-R1341

2 4.80E-06

NO POWER TO R13-41
FROM SOURCES

R13-41-0000

Sheet 191

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1341CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 190  Uninterruptible AC Power 
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NO POWER TO R13-41
FROM SOURCES

R13-41-0000
Sheet 190

FAILURE OF R13-41
SOURCES

R13-41-0010

R13-41 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-41-0020

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

4 1.00E-03

CIRCUIT BREAKER 2
FROM D31 OPENS

SPURIOUSLY

R13-LCB-CO-2D31R1341
1.20E-05

TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFSR-G7

Sheet 192

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G7

Sheet 196

R13-41 POWER SUPPLY
FROM INVERTER FAILS

R13-41-0030

POWER SUPPLIES TO
R13-41 INVERTER FAIL

R13-41-0040

Sheet 200

INVERTER TO R13-41
FAILS

R13-41-INV-FC

Sheet 44

CIRCUIT BREAKER TO
R13-41 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1341

2 1.20E-05

CIRCUIT BREAKER TO
R13-41 OPENS
SPURIOUSLY

R13-MTS-CO-R1341

2 2.40E-05

R13-41 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1341

2 2.40E-05

  
Figure 4.15-2.  Sheet 191  Uninterruptible AC Power 
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TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE -- including
common cause

R13-XFL-LP-CCFSR-G7
Sheet 191

R13-XFL-LP-C_91

Sheet 193

R13-XFL-LP-C_90

Sheet 194

R13-XFL-LP-C_89

Sheet 195

TRANSFORMER FROM
R12-D31 FAILS TO

OPERATE

R13-XFL-LP-D31R1341
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_1_7

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_2_7

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_3_7

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_4_7

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_5_7

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_6_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 192  Uninterruptible AC Power 
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R13-XFL-LP-C_91
Sheet 192

CCF of two
components:

R13-XFL-LP-D31R1341 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_7_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_7

3 2.41E-09

  
Figure 4.15-2.  Sheet 193  Uninterruptible AC Power 
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R13-XFL-LP-C_90
Sheet 192

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_7

3 2.41E-09

  
Figure 4.15-2.  Sheet 194  Uninterruptible AC Power 
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R13-XFL-LP-C_89
Sheet 192

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_7_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_6_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 195  Uninterruptible AC Power 
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STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G7
Sheet 191

R13-SXS-FT-C_91

Sheet 197

R13-SXS-FT-C_90

Sheet 198

R13-SXS-FT-C_89

Sheet 199

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-D31R1341
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_1_7

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_2_7

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_3_7

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_4_7

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_5_7

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_6_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 196  Uninterruptible AC Power 
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R13-SXS-FT-C_91
Sheet 196

CCF of two
components:

R13-SXS-FT-D31R1341 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_7_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_7

3 6.35E-09

  
Figure 4.15-2.  Sheet 197  Uninterruptible AC Power 
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R13-SXS-FT-C_90
Sheet 196

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_7

3 6.35E-09

  
Figure 4.15-2.  Sheet 198  Uninterruptible AC Power 
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4.15-291 

R13-SXS-FT-C_89
Sheet 196

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_7_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_6_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 199  Uninterruptible AC Power 
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4.15-292 

POWER SUPPLIES TO
R13-41 INVERTER FAIL

R13-41-0040
Sheet 191

POWER SUPPLY FROM BUS
R16-41 FAILS

R13-41-0050

CIRCUIT BREAKER FROM
R16-41 OPENS
SPURIOUSLY

R13-LCB-CO-R1641R1341

2 1.20E-05

DIODE FROM R16-41
FAILS TO OPERATE

R13-DIO-FC-R1641R1341

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-41

R16-41
1.00E-03

POWER SUPPLY FROM BUS
D31 FAILS

R13-41-0060

DIODE FROM D31 FAILS
TO OPERATE

R13-DIO-FC-D31R1341
3.43E-05

RECTIFIER FROM D31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G7

Sheet 201

CIRCUIT BREAKER 1
FROM D31 OPENS

SPURIOUSLY

R13-LCB-CO-1D31R1341
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

4 1.00E-03

  
Figure 4.15-2.  Sheet 200  Uninterruptible AC Power 
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4.15-293 

RECTIFIER FROM D31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G7
Sheet 200

R13-REC-FC-C_91

Sheet 202

R13-REC-FC-C_90

Sheet 203

R13-REC-FC-C_89

Sheet 204

RECTIFIER FROM D31
FAILS DURING

OPERATION

R13-REC-FC-D31R1341
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_1_7

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_2_7

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_3_7

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_4_7

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_5_7

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_6_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 201  Uninterruptible AC Power 
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4.15-294 

R13-REC-FC-C_91
Sheet 201

CCF of two
components:

R13-REC-FC-D31R1341 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_7_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_7

3 2.11E-08

  
Figure 4.15-2.  Sheet 202  Uninterruptible AC Power 
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4.15-295 

R13-REC-FC-C_90
Sheet 201

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_7

3 2.11E-08

  
Figure 4.15-2.  Sheet 203  Uninterruptible AC Power 
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4.15-296 

R13-REC-FC-C_89
Sheet 201

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_7_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 204  Uninterruptible AC Power 
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4.15-297 

LOSS OF SR 120VAC UPS
FROM BUS R13-41 FOR

RX BLDG

R13-41-RB

BUS R13-41-RB FAILS
DURING OPERATION

R13-BAC-LP-R1341RB

2 4.80E-06

NO POWER TO R13-41-RB
FROM SOURCES

R13-41-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-41

R13-41

Sheet 190

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1341RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 205  Uninterruptible AC Power 
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4.15-298 

LOSS OF SR 120VAC UPS
FROM BUS R13-32 FOR

CONTROL BLDG

R13-32-CB

BUS R13-32-CB FAILS
DURING OPERATION

R13-BAC-LP-R1332CB

2 4.80E-06

NO POWER TO R13-32-CB
FROM SOURCES

R13-32-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-32

R13-32

Sheet 207

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1332CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 206  Uninterruptible AC Power 
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4.15-299 

LOSS OF SR 120VAC UPS
FROM BUS R13-32 FOR

RX BLDG

R13-32-RB

BUS R13-32-RB FAILS
DURING OPERATION

R13-BAC-LP-R1332RB

2 4.80E-06

NO POWER TO R13-32-RB
FROM SOURCES

R13-32-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-32

R13-32
Sheet 206

BUS R13-32 FAILS
DURING OPERATION

R13-BAC-LP-R1332

2 4.80E-06

NO POWER TO R13-32
FROM SOURCES

R13-32-0000

Sheet 208

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1332RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 207  Uninterruptible AC Power 
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4.15-300 

NO POWER TO R13-32
FROM SOURCES

R13-32-0000
Sheet 207

FAILURE OF R13-32
SOURCES

R13-32-0010

R13-32 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-32-0020

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

4 1.00E-03

CIRCUIT BREAKER 2
FROM C31 OPENS

SPURIOUSLY

R13-LCB-CO-2C31R1332
1.20E-05

TRANSFORMER FROM C31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G6

Sheet 209

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G6

Sheet 213

R13-32 POWER SUPPLY
FROM INVERTER FAILS

R13-32-0030

POWER SUPPLIES TO
R13-32 INVERTER FAIL

R13-32-0040

Sheet 217

INVERTER TO R13-32
FAILS

R13-32-INV-FC

Sheet 35

CIRCUIT BREAKER TO
R13-32 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1332

2 1.20E-05

R13-32 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1332

2 2.40E-05

R13-32 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1332

2 2.40E-05

  
Figure 4.15-2.  Sheet 208  Uninterruptible AC Power 
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4.15-301 

TRANSFORMER FROM C31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G6
Sheet 208

R13-XFL-LP-C_88

Sheet 210

R13-XFL-LP-C_87

Sheet 211

R13-XFL-LP-C_86

Sheet 212

TRANSFORMER FROM C31
FAILS TO OPERATE

R13-XFL-LP-C31R1332
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_1_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_2_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_3_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_4_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_5_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_6_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 209  Uninterruptible AC Power 
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4.15-302 

R13-XFL-LP-C_88
Sheet 209

CCF of two
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_6_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_6

3 2.41E-09

  
Figure 4.15-2.  Sheet 210  Uninterruptible AC Power 
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4.15-303 

R13-XFL-LP-C_87
Sheet 209

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_6

3 2.41E-09

  
Figure 4.15-2.  Sheet 211  Uninterruptible AC Power 
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4.15-304 

R13-XFL-LP-C_86
Sheet 209

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1332 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_6_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 212  Uninterruptible AC Power 
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4.15-305 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G6
Sheet 208

R13-SXS-FT-C_88

Sheet 214

R13-SXS-FT-C_87

Sheet 215

R13-SXS-FT-C_86

Sheet 216

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-C31R1332
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_1_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_2_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_3_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_4_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_5_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_6_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 213  Uninterruptible AC Power 
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4.15-306 

R13-SXS-FT-C_88
Sheet 213

CCF of two
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_6_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_6

3 6.35E-09

  
Figure 4.15-2.  Sheet 214  Uninterruptible AC Power 
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4.15-307 

R13-SXS-FT-C_87
Sheet 213

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_6

3 6.35E-09

  
Figure 4.15-2.  Sheet 215  Uninterruptible AC Power 
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4.15-308 

R13-SXS-FT-C_86
Sheet 213

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1332 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_6_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 216  Uninterruptible AC Power 
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4.15-309 

POWER SUPPLIES TO
R13-32 INVERTER FAIL

R13-32-0040
Sheet 208

POWER SUPPLY FROM BUS
R16-32 FAILS

R13-32-0050

CIRCUIT BREAKER FROM
R16-32 OPENS
SPURIOUSLY

R13-LCB-CO-R1632R1332

2 1.20E-05

DIODE FROM R16-32
FAILS TO OPERATE

R13-DIO-FC-R1632R1332

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-32

R16-32
1.00E-03

POWER SUPPLY FROM BUS
C31 FAILS

R13-32-0060

DIODE FROM C31 FAILS
TO OPERATE

R13-DIO-FC-C31R1332
3.43E-05

RECTIFIER  FROM C31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G6

Sheet 218

CIRCUIT BREAKER 1
FROM C31 OPENS

SPURIOUSLY

R13-LCB-CO-1C31R1332
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

4 1.00E-03

  
Figure 4.15-2.  Sheet 217  Uninterruptible AC Power 
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4.15-310 

RECTIFIER  FROM C31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G6
Sheet 217

R13-REC-FC-C_88

Sheet 219

R13-REC-FC-C_87

Sheet 220

R13-REC-FC-C_86

Sheet 221

RECTIFIER  FROM C31
FAILS DURING

OPERATION

R13-REC-FC-C31R1332
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_1_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_2_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_3_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_4_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_5_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_6_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 218  Uninterruptible AC Power 
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4.15-311 

R13-REC-FC-C_88
Sheet 218

CCF of two
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_6_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_6

3 2.11E-08

  
Figure 4.15-2.  Sheet 219  Uninterruptible AC Power 
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4.15-312 

R13-REC-FC-C_87
Sheet 218

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_6

3 2.11E-08

  
Figure 4.15-2.  Sheet 220  Uninterruptible AC Power 
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4.15-313 

R13-REC-FC-C_86
Sheet 218

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1332 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 221  Uninterruptible AC Power 
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4.15-314 

LOSS OF SR 120VAC UPS
FROM BUS R13-31 FOR

RX BLDG

R13-31-RB

BUS R13-31-RB FAILS
DURING OPERATION

R13-BAC-LP-R1331RB

2 4.80E-06

NO POWER TO R13-31-RB
FROM SOURCES

R13-31-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-31

R13-31

Sheet 223

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1331RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 222  Uninterruptible AC Power 
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4.15-315 

LOSS OF SR 120VAC UPS
FROM BUS R13-31 FOR

CONTROL BLDG

R13-31-CB

BUS R13-31-CB FAILS
DURING OPERATION

R13-BAC-LP-R1331CB

2 4.80E-06

NO POWER TO R13-31-CB
FROM SOURCES

R13-31-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-31

R13-31
Sheet 222

BUS R13-31 FAILS
DURING OPERATION

R13-BAC-LP-R1331

2 4.80E-06

NO POWER TO R13-31
FROM SOURCES

R13-31-0000

Sheet 224

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1331CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 223  Uninterruptible AC Power 
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4.15-316 

NO POWER TO R13-31
FROM SOURCES

R13-31-0000
Sheet 223

FAILURE OF R13-31
SOURCES

R13-31-0010

R13-31 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-31-0020

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

4 1.00E-03

CIRCUIT BREAKER 2
FROM C31 OPENS

SPURIOUSLY

R13-LCB-CO-2C31R1331
1.20E-05

TRANSFORMER FROM C31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G5

Sheet 225

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G5

Sheet 229

R13-31 POWER SUPPLY
FROM INVERTER FAILS

R13-31-0030

POWER SUPPLIES TO
R13-31 INVERTER FAIL

R13-31-0040

Sheet 233

INVERTER TO R13-31
FAILS

R13-31-INV-FC

Sheet 26

CIRCUIT BREAKER TO
R13-31 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1331

2 1.20E-05

CIRCUIT BREAKER TO
R13-31 OPENS
SPURIOUSLY

R13-MTS-CO-R1331

2 2.40E-05

R13-31 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1331

2 2.40E-05

  
Figure 4.15-2.  Sheet 224  Uninterruptible AC Power 
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4.15-317 

TRANSFORMER FROM C31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G5
Sheet 224

R13-XFL-LP-C_85

Sheet 226

R13-XFL-LP-C_84

Sheet 227

R13-XFL-LP-C_83

Sheet 228

TRANSFORMER FROM C31
FAILS TO OPERATE

R13-XFL-LP-C31R1331
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_1_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_2_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_3_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_4_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_5_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_5_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 225  Uninterruptible AC Power 
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4.15-318 

R13-XFL-LP-C_85
Sheet 225

CCF of two
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_5_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 226  Uninterruptible AC Power 
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4.15-319 

R13-XFL-LP-C_84
Sheet 225

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 227  Uninterruptible AC Power 
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4.15-320 

R13-XFL-LP-C_83
Sheet 225

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-C31R1331 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_5_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 228  Uninterruptible AC Power 
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4.15-321 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G5
Sheet 224

R13-SXS-FT-C_85

Sheet 230

R13-SXS-FT-C_84

Sheet 231

R13-SXS-FT-C_83

Sheet 232

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-C31R1331
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_1_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_2_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_3_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_4_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_5_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_5_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 229  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-322 

R13-SXS-FT-C_85
Sheet 229

CCF of two
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_5_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 230  Uninterruptible AC Power 
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4.15-323 

R13-SXS-FT-C_84
Sheet 229

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 231  Uninterruptible AC Power 
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4.15-324 

R13-SXS-FT-C_83
Sheet 229

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-C31R1331 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_5_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 232  Uninterruptible AC Power 
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4.15-325 

POWER SUPPLIES TO
R13-31 INVERTER FAIL

R13-31-0040
Sheet 224

POWER SUPPLY FROM BUS
R16-31 FAILS

R13-31-0050

CIRCUIT BREAKER FROM
R16-31 OPENS
SPURIOUSLY

R13-LCB-CO-R1631R1331

2 1.20E-05

DIODE FROM R16-31
FAILS TO OPERATE

R13-DIO-FC-R1631R1331

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-31

R16-31
1.00E-03

POWER SUPPLY FROM BUS
C31 FAILS

R13-31-0060

DIODE FROM C31 FAILS
TO OPERATE

R13-DIO-FC-C31R1331
3.43E-05

RECTIFIER  FROM C31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G5

Sheet 234

CIRCUIT BREAKER 1
FROM C31 OPENS

SPURIOUSLY

R13-LCB-CO-1C31R1331
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

4 1.00E-03

  
Figure 4.15-2.  Sheet 233  Uninterruptible AC Power 
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4.15-326 

RECTIFIER  FROM C31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G5
Sheet 233

R13-REC-FC-C_85

Sheet 235

R13-REC-FC-C_84

Sheet 236

R13-REC-FC-C_83

Sheet 237

RECTIFIER  FROM C31
FAILS DURING

OPERATION

R13-REC-FC-C31R1331
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_1_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_2_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_3_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_4_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_5_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_5_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 234  Uninterruptible AC Power 
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4.15-327 

R13-REC-FC-C_85
Sheet 234

CCF of two
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_5_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 235  Uninterruptible AC Power 
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4.15-328 

R13-REC-FC-C_84
Sheet 234

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 236  Uninterruptible AC Power 
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4.15-329 

R13-REC-FC-C_83
Sheet 234

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-C31R1331 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_5_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 237  Uninterruptible AC Power 
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4.15-330 

LOSS OF SR 120VAC UPS
FROM BUS R13-22 FOR

RX BLDG

R13-22-RB

BUS R13-22-RB FAILS
DURING OPERATION

R13-BAC-LP-R1322RB

2 4.80E-06

NO POWER TO R13-22-RB
FROM SOURCES

R13-22-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-22

R13-22

Sheet 239

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1322RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 238  Uninterruptible AC Power 
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4.15-331 

LOSS OF SR 120VAC UPS
FROM BUS R13-22 FOR

CONTROL BLDG

R13-22-CB

BUS R13-22-CB FAILS
DURING OPERATION

R13-BAC-LP-R1322CB

2 4.80E-06

NO POWER TO R13-22-CB
FROM SOURCES

R13-22-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-22

R13-22
Sheet 238

BUS R13-22 FAILS
DURING OPERATION

R13-BAC-LP-R1322

2 4.80E-06

NO POWER TO R13-22
FROM SOURCES

R13-22-0000

Sheet 240

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1322CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 239  Uninterruptible AC Power 
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4.15-332 

NO POWER TO R13-22
FROM SOURCES

R13-22-0000
Sheet 239

FAILURE OF R13-22
SOURCES

R13-22-0010

R13-22 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-22-0020

LOSS OF 480 V AC FROM
BUS R12-B31

R12-B31

4 1.00E-03

CIRCUIT BREAKER 2
FROM B31 OPENS

SPURIOUSLY

R13-LCB-CO-2B31R1322
1.20E-05

TRANSFORMER FROM B31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G4

Sheet 241

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G4

Sheet 245

R13-22 POWER SUPPLY
FROM INVERTER FAILS

R13-22-0030

POWER SUPPLIES TO
R13-22 INVERTER FAIL

R13-22-0040

Sheet 249

INVERTER TO R13-22
FAILS

R13-22-INV-FC

Sheet 4

CIRCUIT BREAKER TO
R13-22 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1322

2 1.20E-05

R13-22 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1322

2 2.40E-05

R13-22 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1322

2 2.40E-05

  
Figure 4.15-2.  Sheet 240  Uninterruptible AC Power 
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4.15-333 

TRANSFORMER FROM B31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G4
Sheet 240

R13-XFL-LP-C_82

Sheet 242

R13-XFL-LP-C_81

Sheet 243

R13-XFL-LP-C_80

Sheet 244

TRANSFORMER FROM B31
FAILS TO OPERATE

R13-XFL-LP-B31R1322
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_1_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_2_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_3_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_4_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_4_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_4_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 241  Uninterruptible AC Power 
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4.15-334 

R13-XFL-LP-C_82
Sheet 241

CCF of two
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_4_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_4

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_4

3 2.41E-09

  
Figure 4.15-2.  Sheet 242  Uninterruptible AC Power 
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4.15-335 

R13-XFL-LP-C_81
Sheet 241

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_4

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 243  Uninterruptible AC Power 
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4.15-336 

R13-XFL-LP-C_80
Sheet 241

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1322 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_4_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 244  Uninterruptible AC Power 
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4.15-337 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G4
Sheet 240

R13-SXS-FT-C_82

Sheet 246

R13-SXS-FT-C_81

Sheet 247

R13-SXS-FT-C_80

Sheet 248

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-B31R1322
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_1_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_2_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_3_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_4_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_4_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_4_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 245  Uninterruptible AC Power 
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4.15-338 

R13-SXS-FT-C_82
Sheet 245

CCF of two
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_4_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_4

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_4

3 6.35E-09

  
Figure 4.15-2.  Sheet 246  Uninterruptible AC Power 
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4.15-339 

R13-SXS-FT-C_81
Sheet 245

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_4

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 247  Uninterruptible AC Power 
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4.15-340 

R13-SXS-FT-C_80
Sheet 245

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1322 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_4_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 248  Uninterruptible AC Power 
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4.15-341 

POWER SUPPLIES TO
R13-22 INVERTER FAIL

R13-22-0040
Sheet 240

POWER SUPPLY FROM BUS
R16-22 FAILS

R13-22-0050

CIRCUIT BREAKER FROM
R16-22 OPENS
SPURIOUSLY

R13-LCB-CO-R1622R1322

2 1.20E-05

DIODE FROM R16-22
FAILS TO OPERATE

R13-DIO-FC-R1622R1322

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-22

R16-22
1.00E-03

POWER SUPPLY FROM BUS
B31 FAILS

R13-22-0060

DIODE FROM B31 FAILS
TO OPERATE

R13-DIO-FC-B31R1322
3.43E-05

RECTIFIER  FROM B31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G4

Sheet 250

CIRCUIT BREAKER 1
FROM B31 OPENS

SPURIOUSLY

R13-LCB-CO-1B31R1322
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-B31

R12-B31

4 1.00E-03

  
Figure 4.15-2.  Sheet 249  Uninterruptible AC Power 
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4.15-342 

RECTIFIER  FROM B31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G4
Sheet 249

R13-REC-FC-C_82

Sheet 251

R13-REC-FC-C_81

Sheet 252

R13-REC-FC-C_80

Sheet 253

RECTIFIER  FROM B31
FAILS DURING

OPERATION

R13-REC-FC-B31R1322
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_1_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_2_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_3_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_4_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_4_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_4_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 250  Uninterruptible AC Power 
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4.15-343 

R13-REC-FC-C_82
Sheet 250

CCF of two
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_4_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_4

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_4

3 2.11E-08

  
Figure 4.15-2.  Sheet 251  Uninterruptible AC Power 
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4.15-344 

R13-REC-FC-C_81
Sheet 250

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 252  Uninterruptible AC Power 
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4.15-345 

R13-REC-FC-C_80
Sheet 250

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1322 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_4_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 253  Uninterruptible AC Power 
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4.15-346 

LOSS OF SR 120VAC UPS
FROM BUS R13-21 FOR

RX BLDG

R13-21-RB

BUS R13-21-RB FAILS
DURING OPERATION

R13-BAC-LP-R1321RB

2 4.80E-06

NO POWER TO R13-21-RB
FROM SOURCES

R13-21-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-21

R13-21
Sheet 273

BUS R13-21 FAILS
DURING OPERATION

R13-BAC-LP-R1321

2 4.80E-06

NO POWER TO R13-21
FROM SOURCES

R13-21-0000

Sheet 255

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1321RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 254  Uninterruptible AC Power 
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4.15-347 

NO POWER TO R13-21
FROM SOURCES

R13-21-0000
Sheet 254

FAILURE OF R13-21
SOURCES

R13-21-0010

R13-21 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-21-0020

LOSS OF 480 V AC FROM
BUS R12-B31

R12-B31

4 1.00E-03

CIRCUIT BREAKER 2
FROM B31 OPENS

SPURIOUSLY

R13-LCB-CO-2B31R1321
1.20E-05

TRANSFORMER FROM B31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G3

Sheet 256

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G3

Sheet 260

R13-21 POWER SUPPLY
FROM INVERTER FAILS

R13-21-0030

POWER SUPPLIES TO
R13-21 INVERTER FAIL

R13-21-0040

Sheet 264

INVERTER TO R13-21
FAILS

R13-21-INV-FC

Sheet 22

CIRCUIT BREAKER TO
R13-21 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1321

2 1.20E-05

R13-21 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1321

2 2.40E-05

R13-21 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1321

2 2.40E-05

  
Figure 4.15-2.  Sheet 255  Uninterruptible AC Power 
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4.15-348 

TRANSFORMER FROM B31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G3
Sheet 255

R13-XFL-LP-C_79

Sheet 257

R13-XFL-LP-C_78

Sheet 258

R13-XFL-LP-C_77

Sheet 259

TRANSFORMER FROM B31
FAILS TO OPERATE

R13-XFL-LP-B31R1321
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321

R13-XFL-LP-CCFSR_1_3

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321

R13-XFL-LP-CCFSR_2_3

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_3_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_3_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_3_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_3_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 256  Uninterruptible AC Power 
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4.15-349 

R13-XFL-LP-C_79
Sheet 256

CCF of two
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_3_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_3

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_4

3 2.41E-09

  
Figure 4.15-2.  Sheet 257  Uninterruptible AC Power 
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4.15-350 

R13-XFL-LP-C_78
Sheet 256

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_4

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 258  Uninterruptible AC Power 
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4.15-351 

R13-XFL-LP-C_77
Sheet 256

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-B31R1321 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_3_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 259  Uninterruptible AC Power 
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4.15-352 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G3
Sheet 255

R13-SXS-FT-C_79

Sheet 261

R13-SXS-FT-C_78

Sheet 262

R13-SXS-FT-C_77

Sheet 263

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-B31R1321
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321

R13-SXS-FT-CCFSR_1_3

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321

R13-SXS-FT-CCFSR_2_3

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_3_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_3_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_3_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_3_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 260  Uninterruptible AC Power 
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4.15-353 

R13-SXS-FT-C_79
Sheet 260

CCF of two
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_3_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_3

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_4

3 6.35E-09

  
Figure 4.15-2.  Sheet 261  Uninterruptible AC Power 
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4.15-354 

R13-SXS-FT-C_78
Sheet 260

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_4

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 262  Uninterruptible AC Power 
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4.15-355 

R13-SXS-FT-C_77
Sheet 260

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-B31R1321 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_3_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 263  Uninterruptible AC Power 
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4.15-356 

POWER SUPPLIES TO
R13-21 INVERTER FAIL

R13-21-0040
Sheet 255

POWER SUPPLY FROM BUS
R16-21 FAILS

R13-21-0050

CIRCUIT BREAKER FROM
R16-21 OPENS
SPURIOUSLY

R13-LCB-CO-R1621R1321

2 1.20E-05

DIODE FROM R16-21
FAILS TO OPERATE

R13-DIO-FC-R1621R1321

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-21

R16-21
1.00E-03

POWER SUPPLY FROM BUS
B31 FAILS

R13-21-0060

DIODE FROM B31 FAILS
TO OPERATE

R13-DIO-FC-B31R1321
3.43E-05

RECTIFIER  FROM B31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G3

Sheet 265

CIRCUIT BREAKER 1
FROM B31 OPENS

SPURIOUSLY

R13-LCB-CO-1B31R1321
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-B31

R12-B31

4 1.00E-03

  
Figure 4.15-2.  Sheet 264  Uninterruptible AC Power 
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4.15-357 

RECTIFIER  FROM B31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G3
Sheet 264

R13-REC-FC-C_79

Sheet 266

R13-REC-FC-C_78

Sheet 267

R13-REC-FC-C_77

Sheet 268

RECTIFIER  FROM B31
FAILS DURING

OPERATION

R13-REC-FC-B31R1321
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321

R13-REC-FC-CCFSR_1_3

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321

R13-REC-FC-CCFSR_2_3

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_3_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_3_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_3_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_3_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 265  Uninterruptible AC Power 
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4.15-358 

R13-REC-FC-C_79
Sheet 265

CCF of two
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_3_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_4

3 2.11E-08

  
Figure 4.15-2.  Sheet 266  Uninterruptible AC Power 
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4.15-359 

R13-REC-FC-C_78
Sheet 265

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 267  Uninterruptible AC Power 
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4.15-360 

R13-REC-FC-C_77
Sheet 265

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-B31R1321 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_3_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 268  Uninterruptible AC Power 
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4.15-361 

INVERTER TO R13-21
FAILS -- including

common cause

R13-INV-FC-CCFSR-G3
Sheet 22

R13-INV-FC-C_74

Sheet 270

R13-INV-FC-C_73

Sheet 271

R13-INV-FC-C_72

Sheet 272

INVERTER TO R13-21
FAILS

R13-INV-FC-R1321
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_1_3

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_2_3

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_3_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_3_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 269  Uninterruptible AC Power 
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4.15-362 

R13-INV-FC-C_74
Sheet 269

CCF of two
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_1_2_3

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_3_4

3 6.02E-08

  
Figure 4.15-2.  Sheet 270  Uninterruptible AC Power 
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4.15-363 

R13-INV-FC-C_73
Sheet 269

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_3_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_3_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_3_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_3_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_2_3_4

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_2_3_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_2_3_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_2_3_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1312 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_2_3_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_3_4_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 271  Uninterruptible AC Power 
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4.15-364 

R13-INV-FC-C_72
Sheet 269

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_3_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_3_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1321 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_3_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 272  Uninterruptible AC Power 
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4.15-365 

LOSS OF SR 120VAC UPS
FROM BUS R13-21 FOR

CONTROL BLDG

R13-21-CB

BUS R13-21-CB FAILS
DURING OPERATION

R13-BAC-LP-R1321CB

2 4.80E-06

NO POWER TO R13-21-CB
FROM SOURCES

R13-21-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-21

R13-21

Sheet 254

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1321CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 273  Uninterruptible AC Power 
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4.15-366 

LOSS OF SR 120VAC UPS
FROM BUS R13-12 FOR

RX BLDG

R13-12-RB

BUS R13-12-RB FAILS
DURING OPERATION

R13-BAC-LP-R1312RB

2 4.80E-06

NO POWER TO R13-12-RB
FROM SOURCES

R13-12-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-12

R13-12

Sheet 275

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1312RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 274  Uninterruptible AC Power 
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4.15-367 

LOSS OF SR 120VAC UPS
FROM BUS R13-12 FOR

CONTROL BLDG

R13-12-CB

BUS R13-12-CB FAILS
DURING OPERATION

R13-BAC-LP-R1312CB

2 4.80E-06

NO POWER TO R13-12-CB
FROM SOURCES

R13-12-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-12

R13-12
Sheet 274

BUS R13-12 FAILS
DURING OPERATION

R13-BAC-LP-R1312

2 4.80E-06

NO POWER TO R13-12
FROM SOURCES

R13-12-0000

Sheet 276

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1312CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 275  Uninterruptible AC Power 
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4.15-368 

NO POWER TO R13-12
FROM SOURCES

R13-12-0000
Sheet 275

FAILURE OF R13-12
SOURCES

R13-12-0010

R13-12 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-12-0020

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

4 1.00E-03

CIRCUIT BREAKER 2
FROM A31 OPENS

SPURIOUSLY

R13-LCB-CO-2A31R1312
1.20E-05

TRANSFORMER FROM A31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G2

Sheet 277

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G2

Sheet 281

R13-12 POWER SUPPLY
FROM INVERTER FAILS

R13-12-0030

POWER SUPPLIES TO
R13-12 INVERTER FAIL

R13-12-0040

Sheet 285

INVERTER TO R13-12
FAILS

R13-12-INV-FC

Sheet 13

CIRCUIT BREAKER TO
R13-12 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1312

2 1.20E-05

R13-12 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1312

2 2.40E-05

R13-12 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1312

2 2.40E-05

  
Figure 4.15-2.  Sheet 276  Uninterruptible AC Power 
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4.15-369 

TRANSFORMER FROM A31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G2
Sheet 276

R13-XFL-LP-C_76

Sheet 278

R13-XFL-LP-C_75

Sheet 279

R13-XFL-LP-C_74

Sheet 280

TRANSFORMER FROM A31
FAILS TO OPERATE

R13-XFL-LP-A31R1312
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312

R13-XFL-LP-CCFSR_1_2

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321

R13-XFL-LP-CCFSR_2_3

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_2_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_2_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_2_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_2_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 277  Uninterruptible AC Power 
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4.15-370 

R13-XFL-LP-C_76
Sheet 277

CCF of two
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_2_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_3

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_4

3 2.41E-09

  
Figure 4.15-2.  Sheet 278  Uninterruptible AC Power 
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4.15-371 

R13-XFL-LP-C_75
Sheet 277

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_4

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_3_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 279  Uninterruptible AC Power 
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4.15-372 

R13-XFL-LP-C_74
Sheet 277

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1312 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_2_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 280  Uninterruptible AC Power 
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4.15-373 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G2
Sheet 276

R13-SXS-FT-C_76

Sheet 282

R13-SXS-FT-C_75

Sheet 283

R13-SXS-FT-C_74

Sheet 284

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-A31R1312
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312

R13-SXS-FT-CCFSR_1_2

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321

R13-SXS-FT-CCFSR_2_3

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_2_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_2_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_2_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_2_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 281  Uninterruptible AC Power 
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4.15-374 

R13-SXS-FT-C_76
Sheet 281

CCF of two
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_2_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_3

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_4

3 6.35E-09

  
Figure 4.15-2.  Sheet 282  Uninterruptible AC Power 
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4.15-375 

R13-SXS-FT-C_75
Sheet 281

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_4

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_3_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 283  Uninterruptible AC Power 
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4.15-376 

R13-SXS-FT-C_74
Sheet 281

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1312 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_2_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 284  Uninterruptible AC Power 
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4.15-377 

POWER SUPPLIES TO
R13-12 INVERTER FAIL

R13-12-0040
Sheet 276

POWER SUPPLY FROM BUS
R16-12 FAILS
(BATTERY)

R13-12-0050

CIRCUIT BREAKER FROM
R16-12 OPENS
SPURIOUSLY

R13-LCB-CO-R1612R1312

2 1.20E-05

DIODE FROM R16-12
FAILS TO OPERATE

R13-DIO-FC-R1612R1312

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-12

R16-12
1.00E-03

POWER SUPPLY FROM BUS
A31 FAILS

R13-12-0060

DIODE FROM A31 FAILS
TO OPERATE

R13-DIO-FC-A31R1312
3.43E-05

RECTIFIER  FROM A31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G2

Sheet 286

CIRCUIT BREAKER 1
FROM A31 OPENS

SPURIOUSLY

R13-LCB-CO-1A31R1312
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

4 1.00E-03

  
Figure 4.15-2.  Sheet 285  Uninterruptible AC Power 
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4.15-378 

RECTIFIER  FROM A31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G2
Sheet 285

R13-REC-FC-C_76

Sheet 287

R13-REC-FC-C_75

Sheet 288

R13-REC-FC-C_74

Sheet 289

RECTIFIER  FROM A31
FAILS DURING

OPERATION

R13-REC-FC-A31R1312
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312

R13-REC-FC-CCFSR_1_2

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321

R13-REC-FC-CCFSR_2_3

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_2_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_2_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_2_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_2_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 286  Uninterruptible AC Power 
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4.15-379 

R13-REC-FC-C_76
Sheet 286

CCF of two
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_2_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_4

3 2.11E-08

  
Figure 4.15-2.  Sheet 287  Uninterruptible AC Power 
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4.15-380 

R13-REC-FC-C_75
Sheet 286

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 288  Uninterruptible AC Power 
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4.15-381 

R13-REC-FC-C_74
Sheet 286

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1312 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_2_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 289  Uninterruptible AC Power 
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4.15-382 

LOSS OF SR 120VAC UPS
FROM BUS R13-11 FOR

RX BLDG

R13-11-RB

BUS R13-11-RB FAILS
DURING OPERATION

R13-BAC-LP-R1311RB

2 4.80E-06

NO POWER TO R13-11-RB
FROM SOURCES

R13-11-RB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-11

R13-11

Sheet 291

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1311RB

2 1.20E-05

  
Figure 4.15-2.  Sheet 290  Uninterruptible AC Power 



NEDO-33201 Rev 3 

4.15-383 

LOSS OF SR 120VAC UPS
FROM BUS R13-11 FOR

CONTROL BLDG

R13-11-CB

BUS R13-11-CB FAILS
DURING OPERATION

R13-BAC-LP-R1311CB

2 4.80E-06

NO POWER TO R13-11-CB
FROM SOURCES

R13-11-CB-0000

NO POWER FROM SR
120VAC

UNINTERRUPTIBLE BUS
R13-11

R13-11
Sheet 290

BUS R13-11 FAILS
DURING OPERATION

R13-BAC-LP-R1311

2 4.80E-06

NO POWER TO R13-11
FROM SOURCES

R13-11-0000

Sheet 292

CIRCUIT BREAKER OPENS
SPURIOUSLY

R13-LCB-CO-R1311CB

2 1.20E-05

  
Figure 4.15-2.  Sheet 291  Uninterruptible AC Power 
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4.15-384 

NO POWER TO R13-11
FROM SOURCES

R13-11-0000
Sheet 291

FAILURE OF R13-11
SOURCES

R13-11-0010

R13-11 POWER SUPPLY
FROM TRANSFORMER

FAILS

R13-11-0020

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

4 1.00E-03

CIRCUIT BREAKER 2
FROM A31 OPENS

SPURIOUSLY

R13-LCB-CO-2A31R1311
1.20E-05

TRANSFORMER FROM A31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G1

Sheet 293

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G1

Sheet 297

R13-11 POWER SUPPLY
FROM INVERTER FAILS

R13-11-0030

POWER SUPPLIES TO
R13-11 INVERTER FAIL

R13-11-0040

Sheet 301

INVERTER TO R13-11
FAILS

R13-11-INV-FC

Sheet 95

CIRCUIT BREAKER TO
R13-11 OPENS
SPURIOUSLY

R13-LCB-CO-TOR1311

2 1.20E-05

R13-11 MANUAL
TRANSFER SWITCH
SPURIOUSLY OPENS

R13-MTS-CO-R1311

2 2.40E-05

R13-11 STATIC SWITCH
SPURIOUSLY OPENS

R13-SXS-CO-R1311

2 2.40E-05

  
Figure 4.15-2.  Sheet 292  Uninterruptible AC Power 
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4.15-385 

TRANSFORMER FROM A31
FAILS TO OPERATE --

including common
cause

R13-XFL-LP-CCFSR-G1
Sheet 292

R13-XFL-LP-C_73

Sheet 294

R13-XFL-LP-C_72

Sheet 295

R13-XFL-LP-C_71

Sheet 296

TRANSFORMER FROM A31
FAILS TO OPERATE

R13-XFL-LP-A31R1311
1.92E-05

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312

R13-XFL-LP-CCFSR_1_2

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321

R13-XFL-LP-CCFSR_1_3

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322

R13-XFL-LP-CCFSR_1_4

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331

R13-XFL-LP-CCFSR_1_5

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332

R13-XFL-LP-CCFSR_1_6

2 7.22E-08

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1341

R13-XFL-LP-CCFSR_1_7

2 7.22E-08

  
Figure 4.15-2.  Sheet 293  Uninterruptible AC Power 
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4.15-386 

R13-XFL-LP-C_73
Sheet 293

CCF of two
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1342

R13-XFL-LP-CCFSR_1_8

2 7.22E-08

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_3

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_4

3 2.41E-09

  
Figure 4.15-2.  Sheet 294  Uninterruptible AC Power 
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4.15-387 

R13-XFL-LP-C_72
Sheet 293

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-A31R1312 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_2_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_4

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_5

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1321 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_3_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_5

3 2.41E-09

  
Figure 4.15-2.  Sheet 295  Uninterruptible AC Power 
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4.15-388 

R13-XFL-LP-C_71
Sheet 293

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-B31R1322 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_4_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_6

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1331 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_5_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_7

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-C31R1332 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_6_8

3 2.41E-09

CCF of three
components:

R13-XFL-LP-A31R1311 &
R13-XFL-LP-D31R1341 &

R13-XFL-LP-
R13-XFL-LP-CCFSR_1_7_8

3 2.41E-09

CCF of all components
in group

'R13-XFL-LP-CCFSR'

R13-XFL-LP-CCFSR_ALL

8 4.55E-07

  
Figure 4.15-2.  Sheet 296  Uninterruptible AC Power 
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4.15-389 

STATIC SWITCH FAILS
TO TRANSFER --
including common

cause

R13-SXS-FT-CCFSR-G1
Sheet 292

R13-SXS-FT-C_73

Sheet 298

R13-SXS-FT-C_72

Sheet 299

R13-SXS-FT-C_71

Sheet 300

STATIC SWITCH FAILS
TO TRANSFER

R13-SXS-FT-A31R1311
2.40E-05

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312

R13-SXS-FT-CCFSR_1_2

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321

R13-SXS-FT-CCFSR_1_3

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322

R13-SXS-FT-CCFSR_1_4

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331

R13-SXS-FT-CCFSR_1_5

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332

R13-SXS-FT-CCFSR_1_6

2 1.91E-07

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1341

R13-SXS-FT-CCFSR_1_7

2 1.91E-07

  
Figure 4.15-2.  Sheet 297  Uninterruptible AC Power 
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4.15-390 

R13-SXS-FT-C_73
Sheet 297

CCF of two
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1342

R13-SXS-FT-CCFSR_1_8

2 1.91E-07

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_3

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_4

3 6.35E-09

  
Figure 4.15-2.  Sheet 298  Uninterruptible AC Power 
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4.15-391 

R13-SXS-FT-C_72
Sheet 297

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-A31R1312 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_2_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_4

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_5

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1321 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_3_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_5

3 6.35E-09

  
Figure 4.15-2.  Sheet 299  Uninterruptible AC Power 
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4.15-392 

R13-SXS-FT-C_71
Sheet 297

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-B31R1322 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_4_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_6

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1331 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_5_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_7

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-C31R1332 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_6_8

3 6.35E-09

CCF of three
components:

R13-SXS-FT-A31R1311 &
R13-SXS-FT-D31R1341 &

R13-SXS-FT-
R13-SXS-FT-CCFSR_1_7_8

3 6.35E-09

CCF of all components
in group

'R13-SXS-FT-CCFSR'

R13-SXS-FT-CCFSR_ALL

8 1.20E-06

  
Figure 4.15-2.  Sheet 300  Uninterruptible AC Power 
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POWER SUPPLIES TO
R13-11 INVERTER FAIL

R13-11-0040
Sheet 292

POWER SUPPLY FROM BUS
R16-11 FAILS
(BATTERY)

R13-11-0050

CIRCUIT BREAKER FROM
R16-11 OPENS
SPURIOUSLY

R13-LCB-CO-R1611R1311

2 1.20E-05

DIODE FROM R16-11
FAILS TO OPERATE

R13-DIO-FC-R1611R1311

2 3.43E-05

LOSS OF POWER FROM
250VDC SAFETY-RELATED

BUS R16-11

R16-11
1.00E-03

POWER SUPPLY FROM BUS
A31 FAILS

R13-11-0060

DIODE FROM A31 FAILS
TO OPERATE

R13-DIO-FC-A31R1311
3.43E-05

RECTIFIER  FROM A31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G1

Sheet 302

CIRCUIT BREAKER 1
FROM A31 OPENS

SPURIOUSLY

R13-LCB-CO-1A31R1311
1.20E-05

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

4 1.00E-03

  
Figure 4.15-2.  Sheet 301  Uninterruptible AC Power 
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RECTIFIER  FROM A31
FAILS DURING
OPERATION --

including common
cause

R13-REC-FC-CCFSR-G1
Sheet 301

R13-REC-FC-C_73

Sheet 303

R13-REC-FC-C_72

Sheet 304

R13-REC-FC-C_71

Sheet 305

RECTIFIER  FROM A31
FAILS DURING

OPERATION

R13-REC-FC-A31R1311
4.80E-04

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312

R13-REC-FC-CCFSR_1_2

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321

R13-REC-FC-CCFSR_1_3

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322

R13-REC-FC-CCFSR_1_4

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331

R13-REC-FC-CCFSR_1_5

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332

R13-REC-FC-CCFSR_1_6

2 6.32E-07

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1341

R13-REC-FC-CCFSR_1_7

2 6.32E-07

  
Figure 4.15-2.  Sheet 302  Uninterruptible AC Power 
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R13-REC-FC-C_73
Sheet 302

CCF of two
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1342

R13-REC-FC-CCFSR_1_8

2 6.32E-07

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_4

3 2.11E-08

  
Figure 4.15-2.  Sheet 303  Uninterruptible AC Power 
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R13-REC-FC-C_72
Sheet 302

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-A31R1312 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_4

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_5

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1321 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_3_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_5

3 2.11E-08

  
Figure 4.15-2.  Sheet 304  Uninterruptible AC Power 
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R13-REC-FC-C_71
Sheet 302

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-B31R1322 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1331 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-C31R1332 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R13-REC-FC-A31R1311 &
R13-REC-FC-D31R1341 &

R13-REC-FC-
R13-REC-FC-CCFSR_1_7_8

3 2.11E-08

CCF of all components
in group

'R13-REC-FC-CCFSR'

R13-REC-FC-CCFSR_ALL

8 3.98E-06

  
Figure 4.15-2.  Sheet 305  Uninterruptible AC Power 
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INVERTER TO R13-11
FAILS -- including

common cause

R13-INV-FC-CCFSR-G1
Sheet 95

R13-INV-FC-C_68

Sheet 307

R13-INV-FC-C_67

Sheet 308

R13-INV-FC-C_66

Sheet 309

INVERTER TO R13-11
FAILS

R13-INV-FC-R1311
4.80E-04

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312

R13-INV-FC-CCFSR_1_2

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_1_3

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_4

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_5

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_6

2 1.81E-06

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_7

2 1.81E-06

  
Figure 4.15-2.  Sheet 306  Uninterruptible AC Power 
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R13-INV-FC-C_68
Sheet 306

CCF of two
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_8

2 1.81E-06

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1321

R13-INV-FC-CCFSR_1_2_3

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_2_4

3 6.02E-08

  
Figure 4.15-2.  Sheet 307  Uninterruptible AC Power 
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R13-INV-FC-C_67
Sheet 306

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_2_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_2_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_2_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1312 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_2_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1322

R13-INV-FC-CCFSR_1_3_4

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_3_5

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_3_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_3_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1321 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_3_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1331

R13-INV-FC-CCFSR_1_4_5

3 6.02E-08

  
Figure 4.15-2.  Sheet 308  Uninterruptible AC Power 
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R13-INV-FC-C_66
Sheet 306

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_4_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_4_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1322 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_4_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1332

R13-INV-FC-CCFSR_1_5_6

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_5_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1331 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_5_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1341

R13-INV-FC-CCFSR_1_6_7

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1332 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_6_8

3 6.02E-08

CCF of three
components:

R13-INV-FC-R1311 &
R13-INV-FC-R1341 &
R13-INV-FC-R1342

R13-INV-FC-CCFSR_1_7_8

3 6.02E-08

CCF of all components
in group

'R13-INV-FC-CCFSR'

R13-INV-FC-CCFSR_ALL

8 1.14E-05

  
Figure 4.15-2.  Sheet 309  Uninterruptible AC Power 
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4.16  FIRE PROTECTION SYSTEM (FPS) - (U43) 

4.16.1  Functional Description 

The Fire Protection System (FPS) is an integrated system consisting of fire detection; fire alarm 
signal initiation, transmission, notification, and annunciation; automatic fire suppression; yard 
fire main with hydrants; building standpipe and hose stations; fire pumps; water supply; and fire 
extinguishers.  The FPS as a whole is designed to prevent, contain, and mitigate the effects of 
fires to protect the plant investment.  To do this, the FPS provides early fire detection, 
notification, and suppression of fires, and limits the spread of fires. FPS is provided to meet 
National Fire Protection Association (NFPA) 804, Regulatory Guide 1.189, International 
Building Code, and International Fire Code requirements. 

The FPS is part of the overall plant Fire Protection Program, which ensures the safety of 
personnel/public, the protection of property/environment, and the continuity of electric power 
production.  In addition to the FPS equipment and components, the Fire Protection Program 
includes combustible inventory control, divisional separation, plant layout and equipment 
location considerations, fire barriers, training, and administrative controls.  The overall Fire 
Protection Program provides assurance, through defense in depth, that the plant can achieve and 
maintain a safe shutdown condition in the event of a fire and that radioactive releases to the 
environment in the event of a fire will be minimized. 

In addition to fire protection and prevention related functions of the FPS, the system also 
supports accident recovery functions.  The first is the FPS providing makeup water for the 
Isolation Condenser System/Passive Containment Cooling System ICS/PCCS pool.  The second 
function is the FPS providing reactor water coolant/inventory control.  In both cases, makeup 
water is provided through connection to the Fuel and Auxiliary Pools Cleaning System (FAPCS)  

4.16.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) The FPS system has two jockey pumps  and two booster pumps.  No flow from these 
pumps is credited for either ICS/PCCS make up, or Reactor Pressure Vessel (RPV) 
injection.  The pumps are not included in the PRA model at all. 

(2) No power or signal transmission dependencies are modeled for either of the two diesel 
driven FPS pumps.  The system is designed so that makeup to the FAPCS can be provided 
by the diesel driven pumps without the need for any electrical power source.  

(3) In Low Pressure Coolant Injection (LPCI) mode (RPV makeup mode), FPS injection is 
assumed to fail if either FAPCS check valves F331A/B fails to close.  Flow will be diverted 
upstream into the FAPCS system and not into the RPV. 

(4) Success for either PRA modeled FPS function is one successful injection path, and one 
pump running.  Any one of the four FPS pumps (the two primary and the two secondary) 
can provide enough flow for either LPCI, or ICS/PCCS makeup.  
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(5) For ICS/PCCS  pool makeup, successfully established pump truck flow can lead to success 
even if all FPS pumps fail.  It is assumed that one pump truck successfully establishing 
flow is adequate for successful pool makeup.   

(6) The Makeup Water System will be a site specific design.  The System Design Description 
allows for the Makeup Water System to be any of a variety of water sources (water tank, 
cooling tower basin, lake).  It specifies that it must meet some design criteria as well as site 
specific provisions.  The design requirements do specify that it have a dedicated volume for 
FPS use only. For modeling purposes, the Makeup System is assumed to be a tank similar 
to the primary FPS water tanks.  

(7) A quarterly test interval is assumed for FPS pumps, discharge check valves, and header 
check valves.  This interval is likely conservative, at least for the header check valves.  
Header check valves will open on the operation of any FPS pump (including the jockey and 
booster pumps).  

(8) Fire department (Siamese) connections installed on all major buildings allow a fire 
department pump truck to pump water into the FPS as an auxiliary water supply.  This is 
modeled as a backup to the pool makeup. To simplify modeling, this is treated as one event 
(a human action).  It is not modeled as a backup to LPCI due to pressure requirements. It is 
not known if pump trucks will have adequate pressure for RPV injection in accident 
conditions. 

(9) Alignment of the system into either ICS/PCCS make-up, or LPCI requires action outside 
the control room.  This action involves the opening of manual valves, as well as installation 
of a spool piece to connect the line.  The assumed test interval for the valves associated 
with the system realignment is 2 years (tested every refueling outage).  Two years is also 
the assumed test interval for the Turbine Building to Fuel Building cross tie valves.  

4.16.3  System Description 

The FPS analysis described here refers to the system configuration shown in the diagram of 
Figure 4.16-1.  Due to incomplete design, component identification numbers do not exist for all 
modeled FPS components.  Except for FAPCS (G21) and Depressurization System (B21) 
components, all component IDs listed have been created only to support this analysis.   

4.16.3.1  Hardware Configuration 

There are two primary fire pumps, one motor driven and one diesel driven.  Both pumps are in 
the Fire Pump Enclosure (FPE), but are separated by 3 hour rated fire barrier.  Each primary 
pump has a dedicated 2082 m3 (550,000 gallon) water tank located near the FPE.  The tanks have 
a normally closed manual valve to crosstie the two sources, but are normally lined up so that one 
tank serves one primary pump.  The Makeup System provides a backup source of water for each 
tank.   

There are also two secondary fire pumps.  Like the primary ones, there is one motor driven and 
one diesel driven pump separated by a 3 hour rated fire barrier.  The Makeup System provides 
the primary water source for both secondary pumps.   

The primary pumps are directly connected to the fuel building fire header.  The two secondary 
pumps direct flow into the turbine building fire header.  The two headers are connected by cross-
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tied piping with check valves.  A single check valve allows flow from the fuel building to the 
turbine building.  The line allowing flow to pass from the turbine building header to the fuel 
building has a check valve and a normally closed manual valve.  This alignment is due to the 
higher required fire water demand for the worst case turbine building fire.  

In addition to all the installed FPS equipment, water can be provided to all plant buildings 
through pump trucks.  Fire department (Siamese) connections exist on all major buildings to 
allow a fire department pump truck to pump water into the FPS as an auxiliary water supply.  
This is modeled as a backup to ICS/PCCS pool makeup. 

4.16.3.2  System Operation 

The primary motor-driven fire pump shall be set to initiate first, if the primary jockey pump 
cannot maintain pressure in the system.  The secondary motor-driven fire pump shall be set to 
initiate second if the secondary jockey pump cannot maintain pressure in the system.  The 
primary Seismic Category I diesel-driven fire pump shall be set to initiate third and the 
secondary (non-seismic) diesel-driven fire pump shall be set to initiate last if the other fire 
pumps fail to start or cannot maintain the required pressure.  The starting of any pump will 
depend on the location of the fire water demand. 

Two motor-driven jockey pumps shall be provided to prevent initiation of the primary and 
secondary motor-driven fire pumps due to minor pressure losses.  The motor-driven jockey 
pumps shall maintain the system pressure at a minimum of 34.4 kPa (5 psi) above the first fire 
pump pressure setting.  These jockey pumps are not credited in the PRA model.   

For the PRA modeled functions of ICS/PCCS pool makeup and LPCI, success requires one 
pump operating  (either a primary or secondary pump) and alignment of the system by operators.  
One pump is sufficient for success of either function.  Both LPCI and pool makeup require 
operator action to align the system.  Alignment of the system into either mode requires action 
outside the control room.  This action involves the opening of multiple manual valves, as well as 
installation of a spool piece to connect the line. 

4.16.3.3  Components Location 

The two primary fire pumps are located near the nuclear island power block in a fire pump 
enclosure (FPE).  The two secondary fire pumps are located remote from the two primary fire 
pumps to avoid any common-location failures. 

The manual valves and spool pieces needed to properly align FPS to FAPCS for LPCI or pool 
makeup are in the Fuel Building. 

4.16.4  Automatic and Manual Control 

FPS pumps automatically start on header low pressure.  However, for PRA modeled functions, 
operator initiation of the pumps and operator alignment of the manual valves is required.   

A fire pump truck can also be aligned through connections to Fuel Building to provide pool 
makeup. 

4.16.4.1  Automatic Actuation 

None modeled in the PRA. 
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4.16.4.2  Manual Actuation 

In LPCI mode, operators must complete the following actions: 

• Start one of the primary FPS pumps.   

• Open manual valves FU439 and F346.   

• Install piping spool piece to connect the FPS piping with the FAPCS piping.   

Aligning one of the secondary pumps requires an additional action of opening the turbine 
building to fuel building manual crosstie (manual valve FU437).   

In IC-PCCS makeup mode, operators must complete the following actions: 

• Start one of the primary FPS pumps.   

• Open at least one of the two parallel makeup paths,  manual valves FU435A and 
F426A or FU435B and F426B.   

• Install piping spool piece to connect the FPS piping with the FAPCS piping.   

Aligning one of the secondary pumps requires an additional action of opening the turbine 
building to fuel building manual crosstie (manual valve FU437).   

If none of the primary or secondary pumps are available, a pump truck can provide makeup if 
correctly aligned.   

4.16.4.3  Safety Actuation 

There is no safety actuation function associated with the FPS. 

4.16.5  System Interfaces 

Fuel & Auxiliary Pool Cooling System (FAPCS) 

The FPS has three cross ties to the FAPCS.  It has two parallel lines that allow for it to provide 
makeup to the ICS/PCCS pool.  It has one connection to the FAPCS LPCI injection line to allow 
FPS flow into the RPV.  Each of the three cross tie lines has two check valves, with two 
normally closed manual valves between them.  Each line is equipped with a blind flange 
normally and needs a spool piece installed to completed the alignment.   

Electric Power Distribution System (R12) 

The Electric Power Distribution System provides 480 VAC nonsafety-related power supply to 
the electric motors of the two motor-driven FPS pumps.   Pump 1B is tied to 480V AC bus B3-
01B.  Pump 2B is supplied power from 480V Pump House power center.   

Nonsafety-Related DCIS (C62) 

The two motor driven pumps also depend on Q-DCIS.   This system is necessary for successfully 
starting the pumps from the control room. 

Feedwater & Condensate (N21) 

FPS injection into the RPV (via FAPCS) relies on check valves F102A and F103A of the Main 
Feedwater Line A. 
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Makeup Water System (P10)  

The Makeup Water System provides backup water for the two primary fire water tanks, and is 
the primary suction source for the two secondary pumps.  

Other Interfaces 

Fire department (Siamese) connections exist on all major buildings to allow a fire department 
pump truck to pump water into the FPS as an auxiliary water supply.  This is also modeled as a 
backup to the FPS pool makeup function.   

Several other systems interface with FPS, but are not relevant to the PRA model (i.e. Deluge 
System). 

4.16.6  System Testing 

The FPS will have periodic testing of pumps.  The model assumes quarterly testing.  With 
multiple pumps (two primary and two secondary), testing can be performed during power 
operations due to redundancy.  Check valves associated with the pumps and main headers are 
also assumed to have quarterly test intervals.  These valves will actually operate more frequently 
as booster and jockey pumps operate to maintain system pressure.   

Manual valves and check valves along the injection path to both LPCI and pool makeup will 
only be tested during refueling outages.  Due to the location and alignment plant outage time is 
required for testing.  All test intervals used for this system model are listed in Table 4.16-3.  

4.16.7  System Maintenance 

Considering the redundancy of the FPS, maintenance can be performed on pumps during power 
operation. 

Maintenance on an individual pump is permitted on both divisions (primary and secondary), 
granted it does not affect both pumps in the division (see Table 4.16-3). 

4.16.8  Common Cause Failures 

Common Cause Failure (CCF) events are identified within the system and are listed in  
Table 4.16-4.  Detailed common cause failure analysis is provided in Section 5.3. 

4.16.9  Fault Tree Analysis 

4.16.9.1  Top Event Definitions 

The list of the top events defined for the FPS is shown in Table 4.16-6.  

The following top events have been defined for the system: 

(1) WM-TOPINV – Water Make up to the ICS/PCCS Pools from U43 Fails 

(2) VM-TOPINJ – U43 (FPS) Fails to Inject Water into RPV 

(3)  VM-TOPINJL - – U43 (FPS) Fails to Inject Water into RPV after ADS 
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4.16.9.2  Fault Tree Description 

The fault tree is shown in Figure 4.16-2. 

4.16.9.3  Human Interactions 

Human interactions for FPS are shown in Table 4.16-5. 

The system (in the PRA modeled functions) does not have automatic actuation.  It requires 
operator action to both start the pump and to align the crossties.   

4.16.9.4  Special Events 
There are no special events in the Fire Protection System. 

4.16.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
developed in this system.  This quantification process enables checking the global consistency of 
the system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree and reported in Table 4.16-7. 

4.16.11  PRA Insights 

For the sequences associated with the FPS makeup to the ICS/PCCS pool, the results are 
dominated by human actions and common cause failures.  The system has no automatic actuation 
for this function and relies on operators to start the pump and align the flow path.  Additionally, 
with four pumps available and parallel injection paths, CCF events make up most of the non-
HRA cutsets.   

The FPS sequences for LPCI are dominated by operator actions and individual failure on the 
injection path.  The system has no automatic actuation for this function and relies on operators to 
start the pump and align the flow path.  This function only has one injection path, and the path 
has seven valves whose individual failure will lead to loss of function.  Besides the HRA events, 
the individual failures of the injection path components are in many of the top cutsets.   

Sensitivities to evaluate system importance for this and other systems were performed in section 
11 of this document.  The section includes rankings based on RAW and FV for each modeled 
system. 
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Table 4.16-1  

FPS - Control Room Instrumentation and Alarms 

There are many Fire Protection alarms and controls in the main control room, but most are 
related to fire detection and mitigation and are not relevant to the PRA model. 
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Table 4.16-2a  

FPS - System Dependencies 

Transmission Signal 
C62 NDCIS 480 VAC Power Component 

 R12 Div A R12 Div B  
FPS PUMP P1B X  X 
FPS PUMP P2B X  X 
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Table 4.16-2b  

FPS - Transfers 

Transfer Gate Description 
R12-B3-01B LOSS OF 480 VAC FROM BUS B3-01B 
R12-PH LOSS OF 480 VAC FROM THE PUMP HOUSE POWER CENTER 
C62-U43-P1B-B DIV. B (NDCIS) SIGNAL TRANSMISSION FAILURE 
C62-U43-P2B-B DIV. B (NDCIS) SIGNAL TRANSMISSION FAILURE 
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Table 4.16-3  

FPS – Component Test and Maintenance 

Component Type Expected Test Interval Components aligned away from emergency 
position without automatic return logic 

Pumps Quarterly None 
Check valve 

(pump & header) 
Quarterly None 

Check valve 
(injection) 

24 Months None 

Manual Valves 24 Months None 
Basic Event Probability Description 

U43-NSC-TM-P1A 1.50E-03 FPS PUMP P1A IN MAINTENANCE 

U43-NSC-TM-P1B 1.50E-03 FPS PUMP P1B IN MAINTENANCE 

U43-NSC-TM-P2A 1.50E-03 FPS PUMP P2A IN MAINTENANCE 

U43-NSC-TM-P2B 1.50E-03 FPS PUMP P2B IN MAINTENANCE 

Note:  Train and component out of service for maintenance probabilities were obtained from EPRI 
ALWR URD Revision 8, 3/99, Section A2.2 

 



NEDO-33201 Rev 3 

4.16-11 

 

Table 4.16-4  

FPS - Common Cause Failures 

Basic Event Probability Description 

U43-BV_CC_1_2 8.77E-07 CCF of two components: U43-BV_-CC-F426A & U43-BV_-CC-F426B

U43-BV_CC_1_2_3 8.77E-08 CCF of three components: U43-BV_-CC-F426A & U43-BV_-CC-
F426B & U43-BV_-CC-FU435A 

U43-BV_CC_1_2_4 8.77E-08 CCF of three components: U43-BV_-CC-F426A & U43-BV_-CC-
F426B & U43-BV_-CC-FU435B 

U43-BV_CC_1_3 8.77E-07 CCF of two components: U43-BV_-CC-F426A & U43-BV_-CC-
FU435A 

U43-BV_CC_1_3_4 8.77E-08 CCF of three components: U43-BV_-CC-F426A & U43-BV_-CC-
FU435A & U43-BV_-CC-FU435 

U43-BV_CC_1_4 8.77E-07 CCF of two components: U43-BV_-CC-F426A & U43-BV_-CC-
FU435B 

U43-BV_CC_2_3 8.77E-07 CCF of two components: U43-BV_-CC-F426B & U43-BV_-CC-
FU435A 

U43-BV_CC_2_3_4 8.77E-08 CCF of three components: U43-BV_-CC-F426B & U43-BV_-CC-
FU435A & U43-BV_-CC-FU435 

U43-BV_CC_2_4 8.77E-07 CCF of two components: U43-BV_-CC-F426B & U43-BV_-CC-
FU435B 

U43-BV_CC_3_4 8.77E-07 CCF of two components: U43-BV_-CC-FU435A & U43-BV_-CC-
FU435B 

U43-BV_CC_ALL 2.37E-06 CCF of all components in group 'U43-BV_CC' 

U43-EDP-FR_1_2 1.36E-03 CCF of two components: U43-EDP-FR-P1A & U43-EDP-FR-P2A 

U43-EDP-FS_1_2 2.22E-03 CCF of two components: U43-EDP-FS-P1A & U43-EDP-FS-P2A 

U43-MP_-FR_1_2 1.41E-05 CCF of two components: U43-MP_-FR-P1B & U43-MP_-FR-P2B 

U43-MP_FS_1_2 2.22E-04 CCF of two components: U43-MP_-FS-P1B & U43-MP_-FS-P2B 

U43-UV_-CC2_1_2 5.46E-07 CCF of two components: G21-UV_-CC-F427A & G21-UV_-CC-
F427B 

U43-UV_-
CC2_1_2_3 1.84E-06 CCF of three components: G21-UV_-CC-F427A & G21-UV_-CC-

F427B & U43-UV_-CC-FU434A 

U43-UV_-
CC2_1_2_4 1.84E-06 CCF of three components: G21-UV_-CC-F427A & G21-UV_-CC-

F427B & U43-UV_-CC-FU434B 

U43-UV_-CC2_1_3 5.46E-07 CCF of two components: G21-UV_-CC-F427A & U43-UV_-CC-
FU434A 

U43-UV_-
CC2_1_3_4 1.84E-06 CCF of three components: G21-UV_-CC-F427A & U43-UV_-CC-

FU434A & U43-UV_-CC-FU434 

U43-UV_-CC2_1_4 5.46E-07 CCF of two components: G21-UV_-CC-F427A & U43-UV_-CC-
FU434B 
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Table 4.16-4  

FPS - Common Cause Failures 

Basic Event Probability Description 

U43-UV_-CC2_2_3 5.46E-07 CCF of two components: G21-UV_-CC-F427B & U43-UV_-CC-
FU434A 

U43-UV_-
CC2_2_3_4 1.84E-06 CCF of three components: G21-UV_-CC-F427B & U43-UV_-CC-

FU434A & U43-UV_-CC-FU434 

U43-UV_-CC2_2_4 5.46E-07 CCF of two components: G21-UV_-CC-F427B & U43-UV_-CC-
FU434B 

U43-UV_-CC2_3_4 5.46E-07 CCF of two components: U43-UV_-CC-FU434A & U43-UV_-CC-
FU434B 

U43-UV_-CC2_ALL 3.38E-05 CCF of all components in group 'U43-UV_-CC2' 

U43-UV_-CC_1_2 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B 

U43-UV_-CC_1_2_3 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B & U43-UV_-CC-FU43 

U43-UV_-CC_1_2_4 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B & U43-UV_-CC-FU43 

U43-UV_-CC_1_2_5 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B & U43-UV_-CC-FU43 

U43-UV_-CC_1_2_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B & U43-UV_-CC-FU43 

U43-UV_-CC_1_2_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU431B & U43-UV_-CC-FU43 

U43-UV_-CC_1_3 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432A 

U43-UV_-CC_1_3_4 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_1_3_5 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_1_3_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_1_3_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_1_4 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432B 

U43-UV_-CC_1_4_5 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_1_4_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_1_4_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 
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Table 4.16-4  

FPS - Common Cause Failures 

Basic Event Probability Description 

U43-UV_-CC_1_5 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU433A 

U43-UV_-CC_1_5_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_1_5_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_1_6 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU433B 

U43-UV_-CC_1_6_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU433B & U43-UV_-CC-FU43 

U43-UV_-CC_1_7 2.73E-07 CCF of two components: U43-UV_-CC-FU431A & U43-UV_-CC-
FU43TB 

U43-UV_-CC_2_3 2.73E-07 CCF of two components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432A 

U43-UV_-CC_2_3_4 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_2_3_5 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_2_3_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_2_3_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432A & U43-UV_-CC-FU43 

U43-UV_-CC_2_4 2.73E-07 CCF of two components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432B 

U43-UV_-CC_2_4_5 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_2_4_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_2_4_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_2_5 2.73E-07 CCF of two components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU433A 

U43-UV_-CC_2_5_6 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_2_5_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_2_6 2.73E-07 CCF of two components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU433B 

U43-UV_-CC_2_6_7 3.67E-07 CCF of three components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU433B & U43-UV_-CC-FU43 
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Table 4.16-4  

FPS - Common Cause Failures 

Basic Event Probability Description 

U43-UV_-CC_2_7 2.73E-07 CCF of two components: U43-UV_-CC-FU431B & U43-UV_-CC-
FU43TB 

U43-UV_-CC_3_4 2.73E-07 CCF of two components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU432B 

U43-UV_-CC_3_4_5 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_3_4_6 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_3_4_7 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU432B & U43-UV_-CC-FU43 

U43-UV_-CC_3_5 2.73E-07 CCF of two components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU433A 

U43-UV_-CC_3_5_6 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_3_5_7 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_3_6 2.73E-07 CCF of two components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU433B 

U43-UV_-CC_3_6_7 3.67E-07 CCF of three components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU433B & U43-UV_-CC-FU43 

U43-UV_-CC_3_7 2.73E-07 CCF of two components: U43-UV_-CC-FU432A & U43-UV_-CC-
FU43TB 

U43-UV_-CC_4_5 2.73E-07 CCF of two components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU433A 

U43-UV_-CC_4_5_6 3.67E-07 CCF of three components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_4_5_7 3.67E-07 CCF of three components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU433A & U43-UV_-CC-FU43 

U43-UV_-CC_4_6 2.73E-07 CCF of two components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU433B 

U43-UV_-CC_4_6_7 3.67E-07 CCF of three components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU433B & U43-UV_-CC-FU43 

U43-UV_-CC_4_7 2.73E-07 CCF of two components: U43-UV_-CC-FU432B & U43-UV_-CC-
FU43TB 

U43-UV_-CC_5_6 2.73E-07 CCF of two components: U43-UV_-CC-FU433A & U43-UV_-CC-
FU433B 

U43-UV_-CC_5_6_7 3.67E-07 CCF of three components: U43-UV_-CC-FU433A & U43-UV_-CC-
FU433B & U43-UV_-CC-FU43 

U43-UV_-CC_5_7 2.73E-07 CCF of two components: U43-UV_-CC-FU433A & U43-UV_-CC-
FU43TB 
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Table 4.16-4  

FPS - Common Cause Failures 

Basic Event Probability Description 

U43-UV_-CC_6_7 2.73E-07 CCF of two components: U43-UV_-CC-FU433B & U43-UV_-CC-
FU43TB 

U43-UV_-CC_ALL 3.38E-05 CCF of all components in group 'U43-UV_-CC' 
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Table 4.16-5  

FPS – Human Error Events 

Basic Event Description 

U43-XHE-FO-MAKEUP OPERATOR FAILS TO ACTUATE U43 IN MAKE UP MODE 

XXX-XHE-FO-ICPCCS OPER. FAILS TO RECOGNIZE NEED OF MAKEUP TO ICS/PCCS 

U43-XHE-FO-LPCI OPERATOR FAILS TO ACTUATE U43 IN LPCI MODE 

XXX-XHE-FO-LPMAKEUP OP. FAIL TO RECG. NEED FOR LOW PRESS MAKEUP 

U43-XHE-FO-2ND OPERATOR FAILS TO ALIGN FPS CROSSTIE 

U43-XHE-FO-LPCIADS OPER FAILS TO ACTUATE U43 IN LPCI MODE AFTER ADS 

U43-XHE-PMPTRK OPERATOR FAIL TO SUPPLY WATER FROM PUMP TRUCKS 

U43-XHE-FO-DEPRESS OP. FAIL TO RECG. NEED FOR DEPRESSURIZATION 
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Table 4.16-6  

FPS – Top Events 

Top Event Description Sheet

VM-TOPINJ 

Successful FPS injection into the RPV requires: Successful FPS injection 
into the RPV requires: -One of the four FPS pumps running or Pump Truck 
flow established. -One available source of FPS water (either of the primary 
FPS tanks, the Makeup System, or a pump truck) -Successful alignment of 
one of the two crossties by operators (requires local opening of manual 
valves) -Success from either of the secondary pumps requires an additional 
operator action to open the manual valve between the Turbine Building and 
Reactor Building fire headers. -Reactor depressurization to a low enough 
pressure to permit FPS flow into the RPV 

49 

VM-TOPINJL 

Successful FPS injection into the RPV requires: -One of the four FPS pumps 
running or Pump Truck flow established. -One available source of FPS water 
(either of the primary FPS tanks, the Makeup System, or a pump truck) -
Successful alignment of one of the two crossties by operators (requires local 
opening of manual valves) -Success from either of the secondary pumps 
requires an additional operator action to open the manual valve between the 
Turbine Building and Reactor Building fire headers. -Reactor 
depressurization to a low enough pressure to permit FPS flow into the RPV 

48 

WM-TOPINV 

Successful FPS makeup to the IC/PCCS pools requires: -One of the four 
FPS pumps running or Pump Truck flow established. -One available source 
of FPS water (either of the primary FPS tanks, the Makeup System, or a 
pump truck) -Successful alignment of one of the two crossties by operators 
(requires local opening of manual valves) -Success from either of the 
secondary pumps requires an additional operator action to open the manual 
valve between the Turbine Building and Reactor Building fire headers. 

50 
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Table 4.16-7  

FPS - Basic Events 

Basic Event Probability Description 

B21-UV_-CC-F102A 1.00E-04 CHECK VALVE F102A IN FEEDWATER LINE A FAILS TO OPEN 

B21-UV_-CC-F103A 1.00E-04 CHECK VALVE F103A IN FEEDWATER LINE A FAILS TO OPEN 

G21-UV_-CC-F427A 4.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-CC-F427B 4.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-OC-F331A 8.00E-07 CHECK VALVE F331A FAILS TO CLOSE 

G21-UV_-OC-F331B 8.00E-07 CHECK VALVE F331B FAILS TO CLOSE 

G21-XHE-MH-F334 1.00E-04 MISPOSITION OF VALVE F334 

U43-BV_-CC-F346 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-F426A 1.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-F426B 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-FU435A 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-FU435B 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-FU437 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-BV_-CC-FU439 4.00E-04 MANUAL VALVE FAILS TO OPEN 

U43-EDP-FR-P1A 2.40E-02 DIESEL-DRIVEN PUMP FAILS TO RUN 

U43-EDP-FR-P2A 2.40E-02 DIESEL-DRIVEN PUMP FAILS TO RUN 

U43-EDP-FS-P1A 2.00E-02 DIESEL-DRIVEN PUMP FAILS TO START 

U43-EDP-FS-P2A 2.00E-02 DIESEL-DRIVEN PUMP 2A FAILS TO START 

U43-MP_-FR-P1B 6.00E-04 FPS PUMP 1B FAILS TO RUN GIVEN START 

U43-MP_-FR-P2B 6.00E-04 SECONDARY FPS MOTOR-DRIVEN PUMP FAILS TO RUN 

U43-MP_-FS-P1B 2.00E-03 FPS PUMP 1B FAILS TO START 

U43-MP_-FS-P2B 2.00E-03 FPS PUMP 2B FAILS TO START 

U43-NSC-TM-P1A 1.50E-03 FPS PUMP P1A IN MAINTENANCE 

U43-NSC-TM-P1B 1.50E-03 FPS PUMP P1B IN MAINTENANCE 

U43-NSC-TM-P2A 1.50E-03 FPS PUMP P2A IN MAINTENANCE 

U43-NSC-TM-P2B 1.50E-03 FPS PUMP P2B IN MAINTENANCE 

U43-TNK-RP-MKUP 1.20E-06 MAKEUP WATER FAILURE 

U43-TNK-RP-T1A 1.20E-06 PRIMARY TANK 1A FAILS CATASTOPHICALLY 

U43-TNK-RP-T1B 1.20E-06 PRIMARY TANK 1B FAILS CATASTOPHICALLY 

U43-TNK-RP-TNK3 2.40E-06 PRIMARY DIESEL FUEL TANK FAILS CATASTROPHICALLY 

U43-TNK-RP-TNK4 1.20E-06 SECONDARY DIESEL FUEL TANK FAILS CATASTROPHICALLY 
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Table 4.16-7  

FPS - Basic Events 

Basic Event Probability Description 

B21-UV_-CC-F102A 1.00E-04 CHECK VALVE F102A IN FEEDWATER LINE A FAILS TO OPEN 

U43-UV_-CC-F347 4.00E-04 CHECK VALVE F347 FAILS TO OPEN 

U43-UV_-CC-FU431A 1.00E-04 PUMP DISCHARGE CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU431B 1.00E-04 PUMP DISCHARGE CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU432A 1.00E-04 P1A FIRE HEADER CHECH VALVE FAILS TO OPEN 

U43-UV_-CC-FU432B 1.00E-04 P1B FIRE HEADER CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU433A 1.00E-04 PUMP DISCHARGE CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU433B 1.00E-04 PUMP DISCHARGE CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU434A 4.00E-04 CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU434B 4.00E-04 CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU436 4.00E-04 CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU438 4.00E-04 CHECK VALVE FAILS TO OPEN 

U43-UV_-CC-FU43TB 1.00E-04 SECONDARY FPS HEADER CHECK VALVE FAILS TO OPEN 

B21-UV_-CC-F102A 1.00E-04 CHECK VALVE F102A IN FEEDWATER LINE A FAILS TO OPEN 

B21-UV_-CC-F103A 1.00E-04 CHECK VALVE F103A IN FEEDWATER LINE A FAILS TO OPEN 

G21-UV_-CC-F427A 4.00E-04 CHECK VALVE FAILS TO OPEN 

G21-UV_-CC-F427B 4.00E-04 CHECK VALVE FAILS TO OPEN 
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Table 4.16-8  

FPS – Cutsets 

For each system top event, the dominant cutsets are shown below. 

VM-TOPINJ U43 FAILS TO INJECT WATER INTO RPV 

Probability % of 
Top Event Probability Description 

3.E-02 49.2 U43-XHE-FO-LPCI 3.E-02 
OPERATOR FAILS TO ACTUATE U43 IN 
LPCI MODE 

3.E-02 49.2 XXX-XHE-FO-
LPMAKEUP 3.E-02 

OP. FAIL TO RECG. NEED FOR LOW PRESS 
MAKEUP 

4.E-04 0.7 U43-BV_-CC-F346 4.E-04 MANUAL VALVE FAILS TO OPEN 
4.E-04 0.7 U43-BV_-CC-FU439 4.E-04 MANUAL VALVE FAILS TO OPEN 
4.E-04 0.7 U43-UV_-CC-F347 4.E-04 CHECK VALVE F347 FAILS TO OPEN 
4.E-04 0.7 U43-UV_-CC-FU438 4.E-04 CHECK VALVE FAILS TO OPEN 

1.E-04 
0.2 

B21-UV_-CC-F102A 1.E-04 
CHECK VALVE F102A IN FEEDWATER LINE 
A FAILS TO OPEN 

1.E-04 
0.2 

B21-UV_-CC-F103A 1.E-04 
CHECK VALVE F103A IN FEEDWATER LINE 
A FAILS TO OPEN 

1.E-04 0.2 G21-XHE-MH-F334 1.E-04 MISPOSITION OF VALVE F334 
3.38E-05 0.1 U43-UV_-CC_ALL 3.38E-05 CCF of all components in group 'U43-UV_-CC'

 
VM-TOPINJL U43 FAILS TO INJECT WATER INTO RPV AFTER ADS 

Probability % of 
Top Event Probability Description 

3.E-02 49.2 U43-XHE-FO-
LPCIADS 3.E-02 

OPER FAILS TO ACTUATE U43 IN LPCI 
MODE AFTER ADS 

3.E-02 49.2 XXX-XHE-FO-
LPMAKEUP 3.E-02 

OP. FAIL TO RECG. NEED FOR LOW PRESS 
MAKEUP 

4.E-04 0.7 U43-BV_-CC-F346 4.E-04 MANUAL VALVE FAILS TO OPEN 
4.E-04 0.7 U43-BV_-CC-FU439 4.E-04 MANUAL VALVE FAILS TO OPEN 
4.E-04 0.7 U43-UV_-CC-F347 4.E-04 CHECK VALVE F347 FAILS TO OPEN 
4.E-04 0.7 U43-UV_-CC-FU438 4.E-04 CHECK VALVE FAILS TO OPEN 

1.E-04 
0.2 

B21-UV_-CC-F102A 1.E-04 
CHECK VALVE F102A IN FEEDWATER LINE 
A FAILS TO OPEN 

1.E-04 
0.2 

B21-UV_-CC-F103A 1.E-04 
CHECK VALVE F103A IN FEEDWATER LINE 
A FAILS TO OPEN 
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WM-TOPINV WATER MAKE UP TO THE IC/PCCS POOLS FROM U43 (FPS)  

Probability % of 
Top Event Probability Description 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

3.E-02 

91.0 

XXX-XHE-FO-ICPCCS 3.E-02 

OPERATOR FAILS TO RECOGNIZE 
NEED OF MAKE UP TO IC/PCCS 
POOLS 

U43-XHE-FO-MAKEUP 3.E-02 
OPERATOR FAILS TO ACTUATE U43 
IN MAKE UP MODE 

U43-XHE-FO-PMPTRK 1.E-01 
OPERATOR FAIL TO SUPPLY WATER 
FROM PUMP TRUCKS 

3.E-03 

9.1 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

U43-UV_-CC2_ALL 3.38E-05 
CCF of all components in group 'U43-
UV_-CC2' 

3.38E-05 
0.1 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

B32-POL-RP-IC/PCC-
AB 7.2E-06 POOL (RUPTURE) 

7.2E-06 0.0 
XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1) 

B32-POL-RP-IC/PCC-
CD 7.2E-06 POOL (RUPTURE) 

7.2E-06 0.0 
XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1) 

U43-UV_-CC_ALL 3.38E-05 
CCF of all components in group 'U43-
UV_-CC' 

U43-XHE-FO-PMPTRK 1.E-01 
OPERATOR FAIL TO SUPPLY WATER 
FROM PUMP TRUCKS 

3.38E-06 

0.0 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

U43-BV_CC_ALL 2.37E-06 
CCF of all components in group 'U43-
BV_CC' 

2.37E-06 
0.0 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

U43-UV_-CC2_1_2_3 1.84E-06 

CCF of three components: G21-UV_-CC-
F427A & G21-UV_-CC-F427B & U43-
UV_-CC-FU434A 

1.84E-06 

0.0 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)

U43-UV_-CC2_1_2_4 1.84E-06 

CCF of three components: G21-UV_-CC-
F427A & G21-UV_-CC-F427B & U43-
UV_-CC-FU434B 

1.84E-06 

0.0 

XHOS72H 1.E+00 HOUSE EVENT: 72 HOURS (VALUE =1)
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U43-FU438

Fuel Bldg Fire Header

G21-F346

G21-F426A

U43-P1B
T1B

U43-FU431A

Turbine Building Fire Header

U43-FU432A

U43-FU437

U43-FU43TB

U43-FU432BU43-FU431B

U43-FU435A
U43-FU434A

U43-FU439

G21-F427BU43-FU435B
U43-FU434B

IC-PCCS POOL

U43-FU433B

U43-FU433A

U43-P1A

Deisel Fuel

T1A
G21-F427A

FAPCS

G21-F347

G21-F331B

G21-F331A
G21-F334 B21-F103A

G21-F332A

G21-F332B
G21-F333B

G21-F333A
B21-F102A

RPV
U43-FU436

FAPCS

G21-F426B

U43-P2A

U43-P2B

Deisel Fuel

Makeup Sys

CONNECTION
PUMP TRUCK

 
Figure 4.16-1. Simplified Diagram of Fire Protection System 
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TRAIN B FPS TO
IC/PCCS FAILURE

FPS-PCCSB
Sheet 5

CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G4

Sheet 10

MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G2

Sheet 11

CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G2

Sheet 12

MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G4

Sheet 13

 
Figure 4.16-2. Fire Protection System Fault Tree 
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MAKE UP FROM
SECONDARY MOTOR FPS 

PUMP FAILS

FPS-P2B
Sheet 15

MAKEUP WATER FAILURE

U43-TNK-RP-MKUP

FPS P2B FAILURE

U43-P2B

FPS PUMP 2B  FAILS TO
START -- including

common cause

U43-MP_FS-G2

FPS PUMP 2B  FAILS TO
START

U43-MP_-FS-P2B

CCF of two
components:

U43-MP_-FS-P1B &
U43-MP_-FS-P2B

U43-MP_FS_1_2

SECONDARY FPS
MOTOR-DRIVEN PUMP 

FAILS TO RUN --
including common

cause
U43-MP_-FR-G2

SECONDARY FPS
MOTOR-DRIVEN PUMP 

FAILS TO RUN

U43-MP_-FR-P2B

CCF of two
components:

U43-MP_-FR-P1B &
U43-MP_-FR-P2B

U43-MP_-FR_1_2

FPS P2B VALVE FAILURE

U43-P2BV

Sheet 28

P2B SUPPORT FAILURE

U43-P2BS

Sheet 32

FPS PUMP P2B IN
MAINTENANCE

U43-NSC-TM-P2B

  
Figure 4.16-2. Sheet 2  Fire Protection System 
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MAKE UP FROM PRIMARY
FPS DIESEL PUMP TRAIN

FAILS

FPS-P1A
Sheet 15

FPS P1A FAILURE

U43-P1A

PRIMARY DIESEL FUEL
TANK  FAILS

CATASTROPHICALLY

U43-TNK-RP-TNK3

DIESEL-DRIVEN PUMP 
FAILS TO START --
including common

cause

U43-EDP-FS-G1

DIESEL-DRIVEN PUMP 
FAILS TO START

U43-EDP-FS-P1A

CCF of two
components:

U43-EDP-FS-P1A &
U43-EDP-FS-P2A

U43-EDP-FS_1_2

DIESEL-DRIVEN PUMP 
FAILS TO RUN --
including common

cause

U43-EDP-FR-G1

DIESEL-DRIVEN PUMP 
FAILS TO RUN

U43-EDP-FR-P1A

CCF of two
components:

U43-EDP-FR-P1A &
U43-EDP-FR-P2A

U43-EDP-FR_1_2

P1A VALVE FAILURE

U43-P1AV

Sheet 33

FPS PUMP P1A IN
MAINTENANCE

U43-NSC-TM-P1A

PRIMARY TANK 1A FAILS
CATASTOPHICALLY

U43-TNK-RP-T1A

  
Figure 4.16-2. Sheet 3  Fire Protection System 
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MAKE UP FROM
SECONDARY FPS DIESEL

DRIVEN PUMP FAILS

FPS-P2A
Sheet 15

FPS P2A FAILURE

U43-P2A

DIESEL-DRIVEN PUMP 
2A FAILS TO START --

including common
cause

U43-EDP-FS-G2

DIESEL-DRIVEN PUMP 
2A FAILS TO START

U43-EDP-FS-P2A

CCF of two
components:

U43-EDP-FS-P1A &
U43-EDP-FS-P2A

U43-EDP-FS_1_2

DIESEL-DRIVEN PUMP 
FAILS TO RUN --
including common

cause

U43-EDP-FR-G2

DIESEL-DRIVEN PUMP 
FAILS TO RUN

U43-EDP-FR-P2A

CCF of two
components:

U43-EDP-FR-P1A &
U43-EDP-FR-P2A

U43-EDP-FR_1_2

SECONDARY DIESEL FUEL
TANK  FAILS

CATASTROPHICALLY

U43-TNK-RP-TNK4

FPS P2A VALVE FAILURE

U43-P2AV

Sheet 40

FPS PUMP P2A IN
MAINTENANCE

U43-NSC-TM-P2A

MAKEUP WATER FAILURE

U43-TNK-RP-MKUP

  
Figure 4.16-2. Sheet 4  Fire Protection System 
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INJECTION INTO
IC/PCCS POOL FAILS

U43-ICPCCS
Sheet 50

TRAIN A FPS TO
IC/PCCS FAILURE

FPS-PCCSA

CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G3

Sheet 6

CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G1

Sheet 7

MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G1

Sheet 8

MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G3

Sheet 9

TRAIN B FPS TO
IC/PCCS FAILURE

FPS-PCCSB

Sheet 1

  
Figure 4.16-2. Sheet 5  Fire Protection System 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G3
Sheet 5

CHECK VALVE  FAILS TO
OPEN

U43-UV_-CC-FU434A

CCF of two
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434A

U43-UV_-CC2_1_3

CCF of two
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434A

U43-UV_-CC2_2_3

CCF of two
components:

U43-UV_-CC-FU434A &
U43-UV_-CC-FU434B

U43-UV_-CC2_3_4

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434A
U43-UV_-CC2_1_2_3

CCF of three
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_1_3_4

CCF of three
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_2_3_4

CCF of all components
in group

'U43-UV_-CC2'

U43-UV_-CC2_ALL

  
Figure 4.16-2. Sheet 6  Fire Protection System 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G1
Sheet 5

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F427A

CCF of two
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B

U43-UV_-CC2_1_2

CCF of two
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434A

U43-UV_-CC2_1_3

CCF of two
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434B

U43-UV_-CC2_1_4

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434A
U43-UV_-CC2_1_2_3

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434B
U43-UV_-CC2_1_2_4

CCF of three
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_1_3_4

CCF of all components
in group

'U43-UV_-CC2'

U43-UV_-CC2_ALL

  
Figure 4.16-2. Sheet 7  Fire Protection System 
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MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G1
Sheet 5

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-F426A

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B

U43-BV_CC_1_2

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435A

U43-BV_CC_1_3

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435B

U43-BV_CC_1_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435A
U43-BV_CC_1_2_3

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435B
U43-BV_CC_1_2_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_1_3_4

CCF of all components
in group 'U43-BV_CC'

U43-BV_CC_ALL

  
Figure 4.16-2. Sheet 8  Fire Protection System 
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MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G3
Sheet 5

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-FU435A

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435A

U43-BV_CC_1_3

CCF of two
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435A

U43-BV_CC_2_3

CCF of two
components:

U43-BV_-CC-FU435A &
U43-BV_-CC-FU435B

U43-BV_CC_3_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435A
U43-BV_CC_1_2_3

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_1_3_4

CCF of three
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_2_3_4

CCF of all components
in group 'U43-BV_CC'

U43-BV_CC_ALL

  
Figure 4.16-2. Sheet 9  Fire Protection System 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G4
Sheet 1

CHECK VALVE  FAILS TO
OPEN

U43-UV_-CC-FU434B

CCF of two
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434B

U43-UV_-CC2_1_4

CCF of two
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434B

U43-UV_-CC2_2_4

CCF of two
components:

U43-UV_-CC-FU434A &
U43-UV_-CC-FU434B

U43-UV_-CC2_3_4

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434B
U43-UV_-CC2_1_2_4

CCF of three
components:

G21-UV_-CC-F427A &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_1_3_4

CCF of three
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_2_3_4

CCF of all components
in group

'U43-UV_-CC2'

U43-UV_-CC2_ALL

  
Figure 4.16-2. Sheet 10  Fire Protection System 
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MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G2
Sheet 1

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-F426B

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B

U43-BV_CC_1_2

CCF of two
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435A

U43-BV_CC_2_3

CCF of two
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435B

U43-BV_CC_2_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435A
U43-BV_CC_1_2_3

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435B
U43-BV_CC_1_2_4

CCF of three
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_2_3_4

CCF of all components
in group 'U43-BV_CC'

U43-BV_CC_ALL

  
Figure 4.16-2. Sheet 11  Fire Protection System 
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CHECK VALVE  FAILS TO
OPEN -- including

common cause

U43-UV_-CC2-G2
Sheet 1

CHECK VALVE  FAILS TO
OPEN

G21-UV_-CC-F427B

CCF of two
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B

U43-UV_-CC2_1_2

CCF of two
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434A

U43-UV_-CC2_2_3

CCF of two
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434B

U43-UV_-CC2_2_4

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434A
U43-UV_-CC2_1_2_3

CCF of three
components:

G21-UV_-CC-F427A &
G21-UV_-CC-F427B &
U43-UV_-CC-FU434B
U43-UV_-CC2_1_2_4

CCF of three
components:

G21-UV_-CC-F427B &
U43-UV_-CC-FU434A &

U43-UV_-CC-FU434
U43-UV_-CC2_2_3_4

CCF of all components
in group

'U43-UV_-CC2'

U43-UV_-CC2_ALL

  
Figure 4.16-2. Sheet 12  Fire Protection System 
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MANUAL VALVE  FAILS
TO OPEN -- including

common cause

U43-BV_CC-G4
Sheet 1

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-FU435B

CCF of two
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435B

U43-BV_CC_1_4

CCF of two
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435B

U43-BV_CC_2_4

CCF of two
components:

U43-BV_-CC-FU435A &
U43-BV_-CC-FU435B

U43-BV_CC_3_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-F426B &
U43-BV_-CC-FU435B
U43-BV_CC_1_2_4

CCF of three
components:

U43-BV_-CC-F426A &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_1_3_4

CCF of three
components:

U43-BV_-CC-F426B &
U43-BV_-CC-FU435A &

U43-BV_-CC-FU435
U43-BV_CC_2_3_4

CCF of all components
in group 'U43-BV_CC'

U43-BV_CC_ALL

  
Figure 4.16-2. Sheet 13  Fire Protection System 
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4.16-36 

NO FPS WATER
AVAILABLE

U43-INJ
Sheet 50

MAKEUP FROM FPS FAILS

FPS-MKUP

FPS HARDWARE FAILURE

U43-PUMPS

Sheet 15

MANUAL ACTUATION
FAILS

U43-OP-PCCS

OPERATOR FAILS TO
ACTUATE U43 IN MAKE

UP MODE

U43-XHE-FO-MAKEUP

OPERATOR FAILS TO
RECOGNIZE NEED OF
MAKE UP TO IC/PCCS

POOLS

XXX-XHE-FO-ICPCCS

MAKEUP FROM YARD
FAILURE

FPS-PTRK

OPERATOR FAIL TO
SUPPLY WATER FROM

PUMP TRUCKS

U43-XHE-FO-PMPTRK

OPERATOR FAILS TO
RECOGNIZE NEED OF
MAKE UP TO IC/PCCS

POOLS

XXX-XHE-FO-ICPCCS

  
Figure 4.16-2. Sheet 14  Fire Protection System 
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4.16-37 

FPS HARDWARE FAILURE

U43-PUMPS
Sheet 49
Sheet 48
Sheet 14

NO FPS FLOW FROM
MOTOR DRIVE PUMPS

U43-MDP

MAKE UP FROM PRIMARY
MOTOR FPS  PUMP FAILS

FPS-P1B

FPS P1B FAILURE

U43-P1B

Sheet 19

FPS P1B SUPPORT
FAILURE

U43-P1BS

Sheet 20

FPS P1B VALVE FAILURE

U43-P1BV

Sheet 21

FPS PUMP P1B IN
MAINTENANCE

U43-NSC-TM-P1B

PRIMARY TANK 1B FAILS
CATASTOPHICALLY

U43-TNK-RP-T1B

MAKE UP FROM
SECONDARY MOTOR FPS 

PUMP FAILS

FPS-P2B

Sheet 2

MAKE UP FROM FPS
DIESEL PUMPS FAILS

U43-DDP

MAKE UP FROM PRIMARY
FPS DIESEL PUMP TRAIN

FAILS

FPS-P1A

Sheet 3

MAKE UP FROM
SECONDARY FPS DIESEL

DRIVEN PUMP FAILS

FPS-P2A

Sheet 4

  
Figure 4.16-2. Sheet 15  Fire Protection System 
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4.16-38 

FLOW DISCHARGE INTO
THE RPV (VIA FW AND

RWCU LINES) FAILS

U43-RPVINJ
Sheet 49
Sheet 48

CHECK VALVE F102A IN
FEEDWATER LINE A

FAILS TO OPEN

B21-UV_-CC-F102A

CHECK VALVE F103A IN
FEEDWATER LINE A

FAILS TO OPEN

B21-UV_-CC-F103A

FAPCS LINE CHECK
VALVES FAIL TO CLOSE

U43-0007-_1

Sheet 18

FAPCS LPCI INJECTION
AOV FAILURE

G21-F322

BOTH F333 CHECK
VALVES FAIL

G21-F333

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-F346

CHECK VALVE  F347
FAILS TO OPEN

U43-UV_-CC-F347

CHECK VALVE  FAILS TO
OPEN

U43-UV_-CC-FU438

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-FU439

MISPOSITION OF VALVE
F334

G21-BV_-RE-F334

  
Figure 4.16-2. Sheet 16  Fire Protection System 



NEDO-33201 Rev 3 

4.16-39 

U43 ACTUATION FAILURE

U43-OP-LPI
Sheet 48

OP. FAIL TO RECG.
NEED FOR LOW PRESS

MAKEUP

XXX-XHE-FO-LPMAKEUP

OPER FAILS TO ACTUATE
U43 IN LPCI MODE

AFTER
DEPRESSURIZATION

U43-XHE-FO-LPCIADS

Operator fails to
recognise de need for

depressurization

XXX-XHE-FO-DEPRESS

  
Figure 4.16-2. Sheet 17  Fire Protection System 
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4.16-40 

FAPCS LINE CHECK
VALVES FAIL TO CLOSE

U43-0007-_1
Sheet 16

CHECK VALVE F331A
FAILS TO CLOSE

G21-UV_-OC-F331A

CHECK VALVE F331B
FAILS TO CLOSE

G21-UV_-OC-F331B

  
Figure 4.16-2. Sheet 18  Fire Protection System 
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4.16-41 

FPS P1B FAILURE

U43-P1B
Sheet 15

FPS PUMP 1B  FAILS TO
RUN GIVEN START --

including common
cause

U43-MP_-FR-G1

FPS PUMP 1B  FAILS TO
RUN GIVEN START

U43-MP_-FR-P1B

CCF of two
components:

U43-MP_-FR-P1B &
U43-MP_-FR-P2B

U43-MP_-FR_1_2

FPS PUMP 1B  FAILS TO
START -- including

common cause

U43-MP_FS-G1

FPS PUMP 1B  FAILS TO
START

U43-MP_-FS-P1B

CCF of two
components:

U43-MP_-FS-P1B &
U43-MP_-FS-P2B

U43-MP_FS_1_2

  
Figure 4.16-2. Sheet 19  Fire Protection System 
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4.16-42 

FPS P1B SUPPORT
FAILURE

U43-P1BS
Sheet 15

DIV. B (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-U43-P1B-B

LOSS OF 480 VAC FROM
BUS B3-01B

R12-B3-01B

  
Figure 4.16-2. Sheet 20  Fire Protection System 
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4.16-43 

FPS P1B VALVE FAILURE

U43-P1BV
Sheet 15

P1B FIRE HEADER CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G4

Sheet 22

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G2

Sheet 25

  
Figure 4.16-2. Sheet 21  Fire Protection System 
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4.16-44 

P1B FIRE HEADER CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G4
Sheet 21

U43-UV_-CC-G_75

Sheet 23

U43-UV_-CC-G_74

Sheet 24

P1B FIRE HEADER CHECK
VALVE FAILS TO OPEN

U43-UV_-CC-FU432B

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B

U43-UV_-CC_1_4

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B

U43-UV_-CC_2_4

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B

U43-UV_-CC_3_4

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A

U43-UV_-CC_4_5

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433B

U43-UV_-CC_4_6

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU43TB

U43-UV_-CC_4_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_4

  
Figure 4.16-2. Sheet 22  Fire Protection System 
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4.16-45 

U43-UV_-CC-G_75
Sheet 22

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_4

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_4

  
Figure 4.16-2. Sheet 23  Fire Protection System 
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4.16-46 

U43-UV_-CC-G_74
Sheet 22

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_5

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_5

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_6

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_4_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 24  Fire Protection System 
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4.16-47 

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G2
Sheet 21

U43-UV_-CC-G_71

Sheet 26

U43-UV_-CC-G_70

Sheet 27

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

U43-UV_-CC-FU431B

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B

U43-UV_-CC_1_2

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A

U43-UV_-CC_2_3

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B

U43-UV_-CC_2_4

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A

U43-UV_-CC_2_5

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433B

U43-UV_-CC_2_6

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU43TB

U43-UV_-CC_2_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_3

  
Figure 4.16-2. Sheet 25  Fire Protection System 
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4.16-48 

U43-UV_-CC-G_71
Sheet 25

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_4

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_4

  
Figure 4.16-2. Sheet 26  Fire Protection System 
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4.16-49 

U43-UV_-CC-G_70
Sheet 25

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_5

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_5

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_2_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 27  Fire Protection System 
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4.16-50 

FPS P2B VALVE FAILURE

U43-P2BV
Sheet 2

SECONDARY LINE TO
REACTOR BUILDING

FAILS

FPS-2ND

Sheet 40

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G6

Sheet 29

FU43TB FAILURE

FU43TB

Sheet 40

  
Figure 4.16-2. Sheet 28  Fire Protection System 
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4.16-51 

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G6
Sheet 28

U43-UV_-CC-G_79

Sheet 30

U43-UV_-CC-G_78

Sheet 31

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

U43-UV_-CC-FU433B

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433B

U43-UV_-CC_1_6

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433B

U43-UV_-CC_2_6

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433B

U43-UV_-CC_3_6

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433B

U43-UV_-CC_4_6

CCF of two
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU433B

U43-UV_-CC_5_6

CCF of two
components:

U43-UV_-CC-FU433B &
U43-UV_-CC-FU43TB

U43-UV_-CC_6_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_6

  
Figure 4.16-2. Sheet 29  Fire Protection System 



NEDO-33201 Rev 3 

4.16-52 

U43-UV_-CC-G_79
Sheet 29

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_1_6_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_6

  
Figure 4.16-2. Sheet 30  Fire Protection System 
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4.16-53 

U43-UV_-CC-G_78
Sheet 29

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_2_6_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_3_6_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_6

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_4_6_7

CCF of three
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_5_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 31  Fire Protection System 
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4.16-54 

P2B SUPPORT FAILURE

U43-P2BS
Sheet 2

LOSS OF 480 VAC FROM
THE PUMP HOUSE POWER

CENTER

R12-PH

DIV. B (NE RTNSS)
SIGNAL TRANSMISSION

FAILURE

C62-U43-P2B-B

  
Figure 4.16-2. Sheet 32  Fire Protection System 
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4.16-55 

P1A VALVE FAILURE

U43-P1AV
Sheet 3

P1A FIRE HEADER CHECH
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G3

Sheet 34

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G1

Sheet 37

  
Figure 4.16-2. Sheet 33  Fire Protection System 
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4.16-56 

P1A FIRE HEADER CHECH
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G3
Sheet 33

U43-UV_-CC-G_73

Sheet 35

U43-UV_-CC-G_72

Sheet 36

P1A FIRE HEADER CHECH
VALVE FAILS TO OPEN

U43-UV_-CC-FU432A

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A

U43-UV_-CC_1_3

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A

U43-UV_-CC_2_3

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B

U43-UV_-CC_3_4

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A

U43-UV_-CC_3_5

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433B

U43-UV_-CC_3_6

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU43TB

U43-UV_-CC_3_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_3

  
Figure 4.16-2. Sheet 34  Fire Protection System 
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4.16-57 

U43-UV_-CC-G_73
Sheet 34

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_4

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_4

  
Figure 4.16-2. Sheet 35  Fire Protection System 
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4.16-58 

U43-UV_-CC-G_72
Sheet 34

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_5

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_5

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_3_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 36  Fire Protection System 
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4.16-59 

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G1
Sheet 33

U43-UV_-CC-G_69

Sheet 38

U43-UV_-CC-G_68

Sheet 39

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

U43-UV_-CC-FU431A

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B

U43-UV_-CC_1_2

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A

U43-UV_-CC_1_3

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B

U43-UV_-CC_1_4

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A

U43-UV_-CC_1_5

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433B

U43-UV_-CC_1_6

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU43TB

U43-UV_-CC_1_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_3

  
Figure 4.16-2. Sheet 37  Fire Protection System 
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U43-UV_-CC-G_69
Sheet 37

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_4

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_4

  
Figure 4.16-2. Sheet 38  Fire Protection System 
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U43-UV_-CC-G_68
Sheet 37

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_1_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 39  Fire Protection System 
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FPS P2A VALVE FAILURE

U43-P2AV
Sheet 4

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G5

Sheet 41

FU43TB FAILURE

FU43TB
Sheet 28

SECONDARY FPS HEADER
CHECK VALVE  FAILS TO

OPEN -- including
common cause

U43-UV_-CC-G7

Sheet 44

SECONDARY LINE TO
REACTOR BUILDING

FAILS

FPS-2ND
Sheet 28

CHECK VALVE  FAILS TO
OPEN

U43-UV_-CC-FU436

MANUAL VALVE  FAILS
TO OPEN

U43-BV_-CC-FU437

OPERATOR FAILS TO
ALIGN FPS CROSSTIE

U43-XHE-FO-2ND

  
Figure 4.16-2. Sheet 40  Fire Protection System 
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PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

-- including common
cause

U43-UV_-CC-G5
Sheet 40

U43-UV_-CC-G_77

Sheet 42

U43-UV_-CC-G_76

Sheet 43

PUMP DISCHARGE CHECK
VALVE FAILS TO OPEN

U43-UV_-CC-FU433A

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A

U43-UV_-CC_1_5

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A

U43-UV_-CC_2_5

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A

U43-UV_-CC_3_5

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A

U43-UV_-CC_4_5

CCF of two
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU433B

U43-UV_-CC_5_6

CCF of two
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU43TB

U43-UV_-CC_5_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_5

  
Figure 4.16-2. Sheet 41  Fire Protection System 
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U43-UV_-CC-G_77
Sheet 41

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_5

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_6

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_5

  
Figure 4.16-2. Sheet 42  Fire Protection System 
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U43-UV_-CC-G_76
Sheet 41

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_5

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_6

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_5

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_6

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_6

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_7

CCF of three
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_5_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 43  Fire Protection System 
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SECONDARY FPS HEADER
CHECK VALVE  FAILS TO

OPEN -- including
common cause

U43-UV_-CC-G7
Sheet 40

U43-UV_-CC-G_67

Sheet 45

U43-UV_-CC-G_66

Sheet 46

SECONDARY FPS HEADER
CHECK VALVE  FAILS TO

OPEN

U43-UV_-CC-FU43TB

CCF of two
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU43TB

U43-UV_-CC_1_7

CCF of two
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU43TB

U43-UV_-CC_2_7

CCF of two
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU43TB

U43-UV_-CC_3_7

CCF of two
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU43TB

U43-UV_-CC_4_7

CCF of two
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU43TB

U43-UV_-CC_5_7

CCF of two
components:

U43-UV_-CC-FU433B &
U43-UV_-CC-FU43TB

U43-UV_-CC_6_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU431B &

U43-UV_-CC-FU43
U43-UV_-CC_1_2_7

  
Figure 4.16-2. Sheet 44  Fire Protection System 
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U43-UV_-CC-G_67
Sheet 44

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_1_3_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_1_4_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_1_5_7

CCF of three
components:

U43-UV_-CC-FU431A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_1_6_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432A &

U43-UV_-CC-FU43
U43-UV_-CC_2_3_7

  
Figure 4.16-2. Sheet 45  Fire Protection System 
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U43-UV_-CC-G_66
Sheet 44

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_2_4_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_2_5_7

CCF of three
components:

U43-UV_-CC-FU431B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_2_6_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU432B &

U43-UV_-CC-FU43
U43-UV_-CC_3_4_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_3_5_7

CCF of three
components:

U43-UV_-CC-FU432A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_3_6_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433A &

U43-UV_-CC-FU43
U43-UV_-CC_4_5_7

CCF of three
components:

U43-UV_-CC-FU432B &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_4_6_7

CCF of three
components:

U43-UV_-CC-FU433A &
U43-UV_-CC-FU433B &

U43-UV_-CC-FU43
U43-UV_-CC_5_6_7

CCF of all components
in group 'U43-UV_-CC'

U43-UV_-CC_ALL

  
Figure 4.16-2. Sheet 46  Fire Protection System 
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U43 MANUAL ACTUATION
FAILURE

U43-MANAC
Sheet 49

OP. FAIL TO RECG.
NEED FOR LOW PRESS

MAKEUP

XXX-XHE-FO-LPMAKEUP

OPERATOR FAILS TO
ACTUATE U43 IN LPCI

MODE

U43-XHE-FO-LPCI

Operator fails to
recognise de need for

depressurization

XXX-XHE-FO-DEPRESS

  
Figure 4.16-2. Sheet 47  Fire Protection System 
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U43 FAILS TO INJECT
WATER INTO RPV AFTER

ADS

VM-TOPINJL

FLOW DISCHARGE INTO
THE RPV (VIA FW AND

RWCU LINES) FAILS

U43-RPVINJ

Sheet 16

NO FPS WATER
AVAILABLE

U43-INJL

NO LPI FROM FPS

U43-LPI-2

FPS HARDWARE FAILURE

U43-PUMPS

Sheet 15

U43 ACTUATION FAILURE

U43-OP-LPI

Sheet 17

  
Figure 4.16-2. Sheet 48  Fire Protection System 
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U43 FAILS TO INJECT
WATER INTO RPV

VM-TOPINJ

FLOW DISCHARGE INTO
THE RPV (VIA FW AND

RWCU LINES) FAILS

U43-RPVINJ

Sheet 16

NO FPS WATER FOR LPI

U43-LPI

INJECTION FROM FPS
FAILS

U43-LPI-1

FPS HARDWARE FAILURE

U43-PUMPS

Sheet 15

U43 MANUAL ACTUATION
FAILURE

U43-MANAC

Sheet 47

  
Figure 4.16-2. Sheet 49  Fire Protection System 
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WATER MAKE UP TO THE
IC/PCCS POOLS FROM

U43 (FPS) FAILS

WM-TOPINV

TOP_INV-FPS

TOPINV-U43

INJECTION INTO
IC/PCCS POOL FAILS

U43-1

INJECTION INTO
IC/PCCS POOL FAILS

U43-ICPCCS

Sheet 5

NO FPS WATER
AVAILABLE

U43-2

NO FPS WATER
AVAILABLE

U43-INJ

Sheet 14

FAILURE OF
CROSS-CONNECT VALVES

TO OPEN

T15-U43-CROSSCONN

HOUSE EVENT: 72 HOURS
(VALUE =1)

XHOS72H

  
Figure 4.16-2. Sheet 50  Fire Protection System 
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4.17  DIRECT CURRENT POWER SUPPLY SYSTEM - (R16) 

4.17.1  Functional Description 

The system provides power to the safety-related plant controls and instrumentation required for 
emergency reactor shutdown and other safety-related functions.  Eight independent safety-related 
250 VDC systems are provided, two each for Divisions 1, 2, 3 and 4.  They provide four 
divisions of independent and redundant onsite sources of power for operation of safety-related 
loads, monitoring and MCR emergency lighting. 

Five independent nonsafety-related DC systems are provided consisting of three 250 VDC 
systems and two 125 VDC systems.  The nonsafety-related DC systems supply power for control 
and switching, switchgear control, instrumentation, and station auxiliaries. 

4.17.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) No human action is modeled as far as system alignment is concerned.  The system is 
assumed to be always aligned and does not need automatic actuation or human action.  

(2) It is assumed that the only maintenance performed to a busbar is corrective maintenance 
after its failure.  The unavailability of buses, batteries and battery chargers due to test and 
maintenance is assigned a value of 5E-4.   

(3) A safety-related ventilation system is not required for the batteries to perform their safety-
related functions.  However, battery rooms are ventilated by a system designed to remove 
the minor amounts of gas produced during the charging of batteries.  The system is 
designed to preclude the possibility of hydrogen accumulation.  Since the safety-related 
batteries are sized to supply their loads for 72 hours, no charging is required during the 24 
hour mission time and the ventilation system failure is not modeled.  The ventilation 
assumption is also applied to the nonsafety-related batteries. 

(4) The standby battery chargers are not modeled.  It is assumed that operator actions are 
required to change the alignment from normal to standby battery chargers.  The operator 
actions are not modeled for conservatism and to reduce operator responsibility within the 
72 hours post-accident. 

(5) Separate CCF groups for the safety-related and nonsafety-related batteries are assumed.  It 
is assumed that significant differences exist among the safety-related and nonsafety-related 
batteries. 

(6) Misposition errors after maintenance are not credible because it is assumed that an alarm 
located within the control room alerts the operator if the battery connection switch is 
inadvertently left open after test or maintenance. 
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4.17.3  System Description 

4.17.3.1  Hardware Configuration 

The safety-related DC distribution system is arranged in four divisional safety-related 250 VDC 
power supplies.  Each division consists of two 250 VDC systems that have a battery sized to 
provide power to their loads for a 72 hour period. 

The nonsafety-related DC power is arranged in three 250 VDC trains and two 125 VDC trains.  
The safety and non-safety battery chargers are supplied from the Motor Control Centers (MCCs) 
fed by the Plant Investment Protection (PIP) buses.  

In the event of loss of all AC supplies (including diesel generators), divisional batteries supply 
all the safety-related loads.  Nonsafety-related batteries are sized to provide power to protections, 
controls, and instrumentation loads for two hours. 

Following discharge of the batteries, the battery chargers are able to supply the normal system 
loads and at the same time recharge the batteries after the diesel generator has successfully 
started and loaded or after the recovery of offsite power.  The battery charger is arranged so that 
the associated battery can be charged on line at an equalizing charge rate while the normal 
battery loads are disconnected from the battery and carried by the normal battery charger. 

Each distribution panel contains disconnect switches protected by fuses, ground fault detection, 
and alarm devices. 

An alarm located within the control room alerts the operator if the battery connection switch is 
inadvertently left open after test or maintenance. 

Battery rooms are served by a flow-through ventilation system to remove the small amount of 
hydrogen produced during the charging of the batteries. 

Figure 4.17-1 shows the system arrangement.   

4.17.3.2  System Operation 

The batteries and the battery chargers are always connected to the distribution panel during 
normal operation.  In fault conditions, the automatic opening of the circuit breaker connecting 
the battery charger isolates each division. 

During station blackout conditions and whenever the battery charger output is unavailable, the 
DC Power Supply System automatically and without interruption supplies DC power from the 
batteries to its connected loads. 

Fuses protect battery chargers and batteries from overcurrent. 

4.17.3.3  Component Location 

Safety-related batteries, battery chargers, and related motor control centers and power centers are 
located in the reactor building. 

The DC batteries in each division are installed in separate rooms, apart from the power 
distribution equipment, such as the chargers and the power center. 

Nonsafety-related 250 VDC and 125V DC systems are located in Electrical Building. 
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4.17.4  Automatic and Manual Control 

There is no logic driven disconnection in case of battery charger failure.  In case of a fault to 
ground, overcurrent protection is assured by fuses and by the overcurrent protection device 
located inside the circuit breaker connecting the battery charger to the 480 VAC MCC. 

4.17.4.1  Automatic Actuation 

There is no automatic actuation function associated with the DC Power System. 

4.17.4.2  Manual Actuation 

There is no manual actuation function associated with the DC Power System. 

4.17.4.3  Safety Actuation 

There is no safety actuation function associated with the DC Power System. 

4.17.5  System Interfaces 

The system begins at the source terminals of the plant battery chargers.  It ends at the input 
terminals of the plant DC loads (motors, control loads, and so forth) and at the DC input 
terminals of the inverters of the Uninterruptible AC Power Supply System. 

The four safety-related divisions are supplied from four independent Isolation Power Centers.  
The 250 VDC systems that supply DC power to Divisions 1, 2, 3 and 4 are designed as safety-
related equipment.  The nonsafety-related DC power is required for standby lighting, control and 
switching functions such as the control of 6.9 kV and 480V switchgear, DC motors, control 
relays, meters and indicators. 

System dependencies are reported in Table 4.17-2a.  The transfer gates from the DC power 
system to other systems are listed in Table 4.17-2b. 

4.17.6  System Testing 

The nonsafety-related and safety-related battery testing is assumed to be the same.  Battery 
voltage is verified weekly.  The battery testing will not result in unavailability of the batteries.  

A complete battery test with a 24-hour and 72-hour discharge at nominal current and a complete 
recharge is performed at each refueling. 

The output of the battery charger and correct alignment of the charger switches is tested as part 
of the battery discharge test because the charger has to restore the battery charge.  Consequently, 
a misposition of the switch connecting the battery charger is not credible. 

Table 4.17-3 shows the assumed component tests. 

4.17.7  System Maintenance 

The battery maintenance requires disconnection from the distribution panel, but misposition after 
maintenance is not credible because an alarm alerts the control room operator. 

Table 4.17-3 shows that no preventive maintenance is considered in the PRA. 
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4.17.8  Common Cause Failures 

The common cause failures have been grouped in Table 4.17-4.  Exceptions to the method 
outlined in Section 5.3 are discussed as follows: 

No CCF is modeled for nonsafety-related battery chargers for bus A3 and B3 since no battery 
chargers are modeled for these two buses.   

4.17.9  Fault Tree Analysis 

4.17.9.1  Top Event Definitions 

A fault tree is developed for each of the DC buses. 

The fault trees for nonsafety-related trains model the failure to supply power for two hours, 
which is the design discharge time.  They are only used for short-term nonsafety-related systems 
alignment. 

The system top events ended with “-ST” are designed to break circular logical loops, which are 
conservatively modeled without AC power supplies (that is, modeled with batteries only). 

All top events are listed in Table 4.17-6. 

4.17.9.2  Fault Tree Description 

Fault trees are shown in the Figure 4.17-2.  

The standby battery chargers are not modeled.  It is assumed that operator actions are required to 
change the alignment from normal to standby battery chargers.  The operator actions are not 
modeled for conservatism and to reduce operator responsibility within the 72 hours post-
accident. 

4.17.9.3  Human Interaction 

No human action is modeled as far as system alignment is concerned.  The system is always 
aligned and does not need automatic actuation or human action.  Misposition errors after 
maintenance are not credible because of the disconnect alarms in the main control room. 

4.17.9.4  Special Events 

None  

4.17.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of basic events 
for this system.  This quantification process enables checking the global consistency of the 
system fault trees and their relationship with the rest of the systems modeled in the PRA. 

The definition of each basic event is reported in Table 4.17-7. 

The cutset results for each DC power system top events are listed in Table 4.17-8. 

On the other hand, the importance measurements obtained from core damage frequency and 
large release frequency cutset files allow identification of the most relevant basic events and 
system component failures in an integrated context, as well as the determination of their relative 
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importance with respect to the basic events and component failures of the other systems 
modeled. 

4.17.11  PRA Insights 

The DC bus unavailability due to maintenance is the dominant contributor to the DC power 
system tops that take credit of both batteries and battery chargers.  

For the DC power system tops that take credit for batteries only, both the DC bus unavailability 
and the battery unavailability are the dominant contributors. 

A system importance sensitivity study was performed for the DC Power System.  Additional 
details of the sensitivity are provided in Section 11.3.1.15. 

The key insights and assumptions for the DC Power System are summarized as follows: 

(1) Separate CCF groups for the safety-related and nonsafety-related batteries are assumed.  It 
is assumed that significant differences exist among the safety-related and nonsafety-related 
batteries in service conditions, environment, design or manufacturer and maintenance for 
diversity in DC Power Systems (e.g., designed with different sizing and discharge rates, 
design with different pedigrees for quality assurance, and located in different buildings, 
etc.). 
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Table 4.17-1  

DC Power System - Control Room Instrumentation and Alarms 

Controls 
None 

Displays 
Divisions Voltage 
Battery chargers output current and voltage 
Circuit breakers position indication 

Alarms 
Loss of Voltage to a Division 
Battery charger failure 
Battery discharging 
Fault to ground 
Circuit breaker position 
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Table 4.17-2a  

DC Power System - System Dependencies  

  
  

Support System - Power Supply 
480 VAC Isolation Power Center 

Component 
(250 V Safety-

related) 
Type (R12-A31) (R12-B31) (R12-C31) (R12-D31) 

BYC11 Battery 
Charger X    

BYC12 Battery 
Charger X    

BYC21 Battery 
Charger  X   

BYC22 Battery 
Charger  X   

BYC31 Battery 
Charger   X  

BYC32 Battery 
Charger   X  

BYC41 Battery 
Charger    X 

BYC42 Battery 
Charger    X 

 

  
  

Support System - Power Supply 
480 VAC MCC 

Component 
(nonsafety-related) Type (R12-A2-01A) (R12-B2-01B) (R12-C23) 

BYCA1 Battery 
Charger X   

BYCA2 Battery 
Charger X   

BYCA3 Battery 
Charger X   

BYCB1 Battery 
Charger  X  

BYCB2 Battery 
Charger  X  

BYCB3 Battery 
Charger  X  

BYCC Battery 
Charger   X 
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Table 4.17-2b  

DC Power System - Transfers 

Transfer Description 
R12-A2-01A LOSS OF 480 V AC FROM BUS R12-A2-01A 

R12-A31 LOSS OF 480 V AC FROM BUS R12-A31 

R12-B2-01B LOSS OF 480 V AC FROM BUS R12-B2-01B 

R12-B31 NO POWER FROM MCC R12-B31 

R12-C23 LOSS OF 480 V AC FROM BUS R12-C23 

R12-C31 LOSS OF 480 V AC FROM BUS R12-C31 

R12-D31 LOSS OF 480 V AC FROM BUS R12-D31 
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Table 4.17-3  

DC Power System – Component Test and Maintenance 

Component Expected test interval 
BATTERIES VOLTAGE 1 WEEK 

ELECTROLYTE LEVEL AND DENSITY 1 MONTH 
COMPLETE BATTERY TEST  

(DISCHARGE AND RECHARGE) REFUELING (24 MONTHS) 

No preventive maintenance actions are expected to be performed during normal plant operation. Only 
corrective maintenance can be performed. 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFA3B3_1_2 7.17E-07 CCF of two components: R16-BT_-LP-R16BTA3 & 
R16-BT_-LP-R16BTB3 

R16-BT_-LP-CCFNSR_1_2 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTA2 

R16-BT_-LP-CCFNSR_1_2_3 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTA2 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_2_4 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTA2 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_2_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTA2 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_3 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTB1 

R16-BT_-LP-CCFNSR_1_3_4 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTB1 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_3_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTB1 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_4 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTB2 

R16-BT_-LP-CCFNSR_1_4_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTB2 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_1_5 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA1 & 
R16-BT_-LP-R16BTC 

R16-BT_-LP-CCFNSR_2_3 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTB1 

R16-BT_-LP-CCFNSR_2_3_4 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTB1 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_2_3_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTB1 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_2_4 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTB2 

R16-BT_-LP-CCFNSR_2_4_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTB2 & R16-BT_-LP-R1 

R16-BT_-LP-CCFNSR_2_5 1.50E-07 CCF of two components: R16-BT_-LP-R16BTA2 & 
R16-BT_-LP-R16BTC 

R16-BT_-LP-CCFNSR_3_4 1.50E-07 CCF of two components: R16-BT_-LP-R16BTB1 & 
R16-BT_-LP-R16BTB2 

R16-BT_-LP-CCFNSR_3_4_5 7.54E-09 CCF of three components: R16-BT_-LP-R16BTB1 & 
R16-BT_-LP-R16BTB2 & R16-BT_-LP-R1 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFNSR_3_5 1.50E-07 CCF of two components: R16-BT_-LP-R16BTB1 & 
R16-BT_-LP-R16BTC 

R16-BT_-LP-CCFNSR_4_5 1.50E-07 CCF of two components: R16-BT_-LP-R16BTB2 & 
R16-BT_-LP-R16BTC 

R16-BT_-LP-CCFNSR_ALL 4.07E-07 CCF of all components in group 'R16-BT_-LP-
CCFNSR' 

R16-BT_-LP-CCFSR_1_2 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 

R16-BT_-LP-CCFSR_1_2_3 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_2_4 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_2_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_2_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_2_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_2_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT12 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_3 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 

R16-BT_-LP-CCFSR_1_3_4 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_3_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_3_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_3_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_3_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_4 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT22 

R16-BT_-LP-CCFSR_1_4_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_4_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_4_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFSR_1_4_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_5 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT31 

R16-BT_-LP-CCFSR_1_5_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_5_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_5_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_6 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT32 

R16-BT_-LP-CCFSR_1_6_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_6_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_1_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_1_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT11 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_2_3 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 

R16-BT_-LP-CCFSR_2_3_4 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_3_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_3_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_3_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_3_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT21 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_4 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT22 

R16-BT_-LP-CCFSR_2_4_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_4_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFSR_2_4_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_4_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_5 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT31 

R16-BT_-LP-CCFSR_2_5_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_5_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_5_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_6 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT32 

R16-BT_-LP-CCFSR_2_6_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_6_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_2_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_2_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT12 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_3_4 8.57E-08 CCF of two components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT22 

R16-BT_-LP-CCFSR_3_4_5 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_4_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_4_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_4_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT22 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_5 8.57E-08 CCF of two components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT31 

R16-BT_-LP-CCFSR_3_5_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_5_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFSR_3_5_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_6 8.57E-08 CCF of two components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT32 

R16-BT_-LP-CCFSR_3_6_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_6_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_3_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_3_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT21 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_4_5 8.57E-08 CCF of two components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT31 

R16-BT_-LP-CCFSR_4_5_6 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_5_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_5_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT31 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_6 8.57E-08 CCF of two components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT32 

R16-BT_-LP-CCFSR_4_6_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_6_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_4_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_4_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT22 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_5_6 8.57E-08 CCF of two components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT32 

R16-BT_-LP-CCFSR_5_6_7 2.15E-09 CCF of three components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_5_6_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT32 & R16-BT_-LP-R1 



NEDO-33201 Rev 3 

4.17-15 

Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BT_-LP-CCFSR_5_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_5_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_5_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT31 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_6_7 8.57E-08 CCF of two components: R16-BT_-LP-R16BT32 & 
R16-BT_-LP-R16BT41 

R16-BT_-LP-CCFSR_6_7_8 2.15E-09 CCF of three components: R16-BT_-LP-R16BT32 & 
R16-BT_-LP-R16BT41 & R16-BT_-LP-R1 

R16-BT_-LP-CCFSR_6_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT32 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_7_8 8.57E-08 CCF of two components: R16-BT_-LP-R16BT41 & 
R16-BT_-LP-R16BT42 

R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 'R16-BT_-LP-CCFSR' 

R16-BYC-LP-CCFNSR_1_2 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCA2 

R16-BYC-LP-CCFNSR_1_2_3 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCA2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_2_4 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCA2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_2_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCA2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_3 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCB1 

R16-BYC-LP-CCFNSR_1_3_4 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCB1 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_3_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCB1 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_4 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCB2 

R16-BYC-LP-CCFNSR_1_4_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCB2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_1_5 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA1 & 
R16-BYC-LP-R16BYCC 

R16-BYC-LP-CCFNSR_2_3 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCB1 

R16-BYC-LP-CCFNSR_2_3_4 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCB1 & R16-BYC-LP- 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BYC-LP-CCFNSR_2_3_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCB1 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_2_4 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCB2 

R16-BYC-LP-CCFNSR_2_4_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCB2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_2_5 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCA2 & 
R16-BYC-LP-R16BYCC 

R16-BYC-LP-CCFNSR_3_4 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCB1 & 
R16-BYC-LP-R16BYCB2 

R16-BYC-LP-CCFNSR_3_4_5 7.37E-08 CCF of three components: R16-BYC-LP-R16BYCB1 & 
R16-BYC-LP-R16BYCB2 & R16-BYC-LP- 

R16-BYC-LP-CCFNSR_3_5 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCB1 & 
R16-BYC-LP-R16BYCC 

R16-BYC-LP-CCFNSR_4_5 1.11E-06 CCF of two components: R16-BYC-LP-R16BYCB2 & 
R16-BYC-LP-R16BYCC 

R16-BYC-LP-CCFNSR_ALL 3.98E-06 CCF of all components in group 'R16-BYC-LP-
CCFNSR' 

R16-BYC-LP-CCFSR_1_2 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 

R16-BYC-LP-CCFSR_1_2_3 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_2_4 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_2_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_2_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_2_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_2_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC12 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_3 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 

R16-BYC-LP-CCFSR_1_3_4 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_3_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_3_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BYC-LP-CCFSR_1_3_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_3_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_4 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC22 

R16-BYC-LP-CCFSR_1_4_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_4_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_4_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_4_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_5 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC31 

R16-BYC-LP-CCFSR_1_5_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_5_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_5_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_6 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC32 

R16-BYC-LP-CCFSR_1_6_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_6_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_1_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_1_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC11 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_2_3 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 

R16-BYC-LP-CCFSR_2_3_4 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_3_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BYC-LP-CCFSR_2_3_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_3_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_3_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC21 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_4 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC22 

R16-BYC-LP-CCFSR_2_4_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_4_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_4_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_4_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_5 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC31 

R16-BYC-LP-CCFSR_2_5_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_5_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_5_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_6 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC32 

R16-BYC-LP-CCFSR_2_6_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_6_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_2_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_2_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC12 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_3_4 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC22 

R16-BYC-LP-CCFSR_3_4_5 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BYC-LP-CCFSR_3_4_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_4_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_4_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC22 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_5 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC31 

R16-BYC-LP-CCFSR_3_5_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_5_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_5_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_6 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC32 

R16-BYC-LP-CCFSR_3_6_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_6_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_3_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_3_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC21 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_4_5 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC31 

R16-BYC-LP-CCFSR_4_5_6 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_4_5_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_4_5_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC31 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_4_6 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC32 

R16-BYC-LP-CCFSR_4_6_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_4_6_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 
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Table 4.17-4  

DC Power System – Common Cause Failures 

Basic Event Probability Description 

R16-BYC-LP-CCFSR_4_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_4_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_4_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC22 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_5_6 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC32 

R16-BYC-LP-CCFSR_5_6_7 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_5_6_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC32 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_5_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_5_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_5_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC31 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_6_7 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC32 & 
R16-BYC-LP-R16BYC41 

R16-BYC-LP-CCFSR_6_7_8 2.11E-08 CCF of three components: R16-BYC-LP-R16BYC32 & 
R16-BYC-LP-R16BYC41 & R16-BYC-LP- 

R16-BYC-LP-CCFSR_6_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC32 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_7_8 6.32E-07 CCF of two components: R16-BYC-LP-R16BYC41 & 
R16-BYC-LP-R16BYC42 

R16-BYC-LP-CCFSR_ALL 3.98E-06 CCF of all components in group 'R16-BYC-LP-CCFSR'
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Table 4.17-5  

DC Power System - Human Error Events 

No human actions have been included in the fault tree model. 
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Table 4.17-6  

DC Power System – Top Events 

Top Event Description Sheet

R16-11 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-11 115 

R16-11-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-11 
(BATTERY ONLY) 11 

R16-12 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-12 105 

R16-12-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-12 
(BATTERY ONLY) 10 

R16-21 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-21 36 

R16-21-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-21 
(BATTERY ONLY) 9 

R16-22 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-22 46 

R16-22-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-22 
(BATTERY ONLY) 8 

R16-31 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-31 56 

R16-31-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-31 
(BATTERY ONLY) 7 

R16-32 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-32 26 

R16-32-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-32 
(BATTERY ONLY) 6 

R16-41 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-41 66 

R16-41-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-41 
(BATTERY ONLY) 5 

R16-42 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-42 16 

R16-42-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-42 
(BATTERY ONLY) 4 

R16-A1 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A1 76 

R16-A1-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A1 
(BATTERY ONLY) 131 

R16-A2 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A2 83 

R16-A2-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A2 
(BATTERY ONLY) 127 

R16-A3SWGR-
ST LOSS OF 125VDC SWGR DC POWER FROM R16-A3 (BATTERY ONLY) 14 

R16-B1 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B1 87 

R16-B1-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B1 
(BATTERY ONLY) 126 

R16-B2 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B2 94 
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Table 4.17-6  

DC Power System – Top Events 

Top Event Description Sheet

R16-B2-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B2 
(BATTERY ONLY) 125 

R16-B3SWGR-
ST LOSS OF 125VDC SWGR DC POWER FROM R16-B3 (BATTERY ONLY) 12 

R16-C LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-C 101 

R16-C-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-C 
(BATTERY ONLY) 1 
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Table 4.17-7  

DC Power System – Basic Events 

Basic Event Probability Description 

R16-BDC-LP-R1611 4.80E-06 DC BUS R16-11 FAILS DURING OPERATION 

R16-BDC-LP-R1612 4.80E-06 DC BUS R16-12 FAILS DURING OPERATION 

R16-BDC-LP-R1621 4.80E-06 DC BUS R16-21 FAILS DURING OPERATION 

R16-BDC-LP-R1622 4.80E-06 DC BUS R16-22 FAILS DURING OPERATION 

R16-BDC-LP-R1631 4.80E-06 DC BUS R16-31 FAILS DURING OPERATION 

R16-BDC-LP-R1632 4.80E-06 DC BUS R16-32 FAILS DURING OPERATION 

R16-BDC-LP-R1641 4.80E-06 DC BUS R16-41 FAILS DURING OPERATION 

R16-BDC-LP-R1642 4.80E-06 DC BUS R16-42 FAILS DURING OPERATION 

R16-BDC-LP-R16A1 4.80E-06 DC BUS R16-A1 FAILS DURING OPERATION 

R16-BDC-LP-R16A2 4.80E-06 DC BUS R16-A2 FAILS DURING OPERATION 

R16-BDC-LP-R16A3 4.80E-06 DC BUS R16-A3 FAILS DURING OPERATION 

R16-BDC-LP-R16B1 4.80E-06 DC BUS R16-B1 FAILS DURING OPERATION 

R16-BDC-LP-R16B2 4.80E-06 DC BUS R16-B2 FAILS DURING OPERATION 

R16-BDC-LP-R16B3 4.80E-06 DC BUS R16-B3 FAILS DURING OPERATION 

R16-BDC-LP-R16C 4.80E-06 DC BUS R16-C FAILS DURING OPERATION 

R16-BDC-TM-R1611 5.00E-04 DC BUS R16-11 IN MAINTENANCE 

R16-BDC-TM-R1612 5.00E-04 DC BUS R16-12 IN MAINTENANCE 

R16-BDC-TM-R1621 5.00E-04 DC BUS R16-21 IN MAINTENANCE 

R16-BDC-TM-R1622 5.00E-04 DC BUS R16-22 IN MAINTENANCE 

R16-BDC-TM-R1631 5.00E-04 DC BUS R16-31 IN MAINTENANCE 

R16-BDC-TM-R1632 5.00E-04 DC BUS R16-32 IN MAINTENANCE 

R16-BDC-TM-R1641 5.00E-04 DC BUS R16-41 IN MAINTENANCE 

R16-BDC-TM-R1642 5.00E-04 DC BUS R16-42 IN MAINTENANCE 

R16-BDC-TM-R16A1 5.00E-04 DC BUS R16-A1 IN MAINTENANCE 

R16-BDC-TM-R16A2 5.00E-04 DC BUS R16-A2 IN MAINTENANCE 

R16-BDC-TM-R16A3 5.00E-04 DC BUS R16-A3 IN MAINTENANCE 

R16-BDC-TM-R16B1 5.00E-04 DC BUS R16-B1 IN MAINTENANCE 

R16-BDC-TM-R16B2 5.00E-04 DC BUS R16-B2 IN MAINTENANCE 

R16-BDC-TM-R16B3 5.00E-04 DC BUS R16-B3 IN MAINTENANCE 

R16-BDC-TM-R16C 5.00E-04 DC BUS R16-C IN MAINTENANCE 

R16-BT_-LP-R16BT11 4.80E-05 BATTERY R16-BT11 FAILS TO PROVIDE OUTPUT 
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DC Power System – Basic Events 

Basic Event Probability Description 

R16-BT_-LP-R16BT12 4.80E-05 BATTERY DE2BY001 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT21 4.80E-05 BATTERY DE3BY001 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT22 4.80E-05 BATTERY R16-BT22 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT31 4.80E-05 BATTERY R16-BT31 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT32 4.80E-05 BATTERY R16-BT32 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT41 4.80E-05 BATTERY R16-BT41 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BT42 4.80E-05 BATTERY R16-BT42 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTA1 4.80E-05 BATTERY R16-BTA1 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTA2 4.80E-05 BATTERY R16-BTA2 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTA3 4.80E-05 BATTERY R16-BTA3 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTB1 4.80E-05 BATTERY R16-BTB1 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTB2 4.80E-05 BATTERY R16-BTB2 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTB3 4.80E-05 BATTERY R16-BTB3 FAILS TO PROVIDE OUTPUT 

R16-BT_-LP-R16BTC 4.80E-05 BATTERY R16-BTC FAILS TO PROVIDE OUTPUT 

R16-BT_-TM-R16BT11 5.00E-04 BATTERY R16-BT11 IN TEST AND MAINTENANCE. 

R16-BT_-TM-R16BT12 5.00E-04 BATTERY R16-BT12 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT21 5.00E-04 BATTERY R16-BT21 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT22 5.00E-04 BATTERY R16-BT22 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT31 5.00E-04 BATTERY R16-BT31 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT32 5.00E-04 BATTERY R16-BT32 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT41 5.00E-04 BATTERY R16-BT41 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BT42 5.00E-04 BATTERY R16-BT42 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTA1 5.00E-04 BATTERY R16-BTA1 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTA2 5.00E-04 BATTERY R16-BTA2 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTA3 5.00E-04 BATTERY R16-BTA3 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTB1 5.00E-04 BATTERY R16-BTB1 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTB2 5.00E-04 BATTERY R16-BTB2 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTB3 5.00E-04 BATTERY R16-BTB3 IN TEST AND MAINTENANCE 

R16-BT_-TM-R16BTC 5.00E-04 BATTERY R16-BTC IN TEST AND MAINTENANCE 

R16-BYC-LP-R16BYC11 1.68E-04 BATTERY CHARGER R16-BYC11 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC12 1.68E-04 BATTERY CHARGER R16-BYC12 FAILS TO MAINTAIN 
OUTPUT 
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DC Power System – Basic Events 

Basic Event Probability Description 

R16-BYC-LP-R16BYC21 1.68E-04 BATTERY CHARGER R16-BYC21 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC22 1.68E-04 BATTERY CHARGER R16-BYC22 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC31 1.68E-04 BATTERY CHARGER R16-BYC31 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC32 1.68E-04 BATTERY CHARGER R16-BYC32 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC41 1.68E-04 BATTERY CHARGER R16-BYC41 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYC42 1.68E-04 BATTERY CHARGER R16-BYC42 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYCA1 1.68E-04 BATTERY CHARGER R16-BYCA1 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYCA2 1.68E-04 BATTERY CHARGER R16-BYCA2 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYCB1 1.68E-04 BATTERY CHARGER R16-BYCB1 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYCB2 1.68E-04 BATTERY CHARGER R16-BYCB2 FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-LP-R16BYCC 1.68E-04 BATTERY CHARGER R16-BYCC FAILS TO MAINTAIN 
OUTPUT 

R16-BYC-TM-R16BYC11 5.00E-04 BATTERY CHARGER R16-BYC11 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC12 5.00E-04 BATTERY CHARGER R16-BYC12 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC21 5.00E-04 BATTERY CHARGER R16-BYC21 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC22 5.00E-04 BATTERY CHARGER R16-BYC22 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC31 5.00E-04 BATTERY CHARGER R16-BYC31 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC32 5.00E-04 BATTERY CHARGER R16-BYC32 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC41 5.00E-04 BATTERY CHARGER R16-BYC41 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC42 5.00E-04 BATTERY CHARGER R16-BYC42 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYCA1 5.00E-04 BATTERY CHARGER R16-BYCA1 IN TEST AND 
MAINTENANCE 
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DC Power System – Basic Events 

Basic Event Probability Description 

R16-BYC-TM-R16BYCA2 5.00E-04 BATTERY CHARGER R16-BYCA2 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYCB1 5.00E-04 BATTERY CHARGER R16-BYCB1 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYCB2 5.00E-04 BATTERY CHARGER R16-BYCB2 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYCC 5.00E-04 BATTERY CHARGER R16-BYCC IN TEST AND 
MAINTENANCE 

R16-LCB-CO-
FROMR16BT11 1.20E-05 CIRCUIT BREAKER FROM R16-BT11 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT12 1.20E-05 CIRCUIT BREAKER FROM R16-BT12 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT21 1.20E-05 CIRCUIT BREAKER FROM R16-BT21 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT22 1.20E-05 CIRCUIT BREAKER FROM R16-BT22 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT31 1.20E-05 CIRCUIT BREAKER FROM R16-BT31 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT32 1.20E-05 CIRCUIT BREAKER FROM R16-BT32 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT41 1.20E-05 CIRCUIT BREAKER FROM R16-BT41 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BT42 1.20E-05 CIRCUIT BREAKER FROM R16-BT42 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTA1 1.20E-05 CIRCUIT BREAKER FROM R16-BTA1 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTA2 1.20E-05 CIRCUIT BREAKER FROM R16-BTA2 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTA3 1.20E-05 CIRCUIT BREAKER FROM R16-BTA3 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTB1 1.20E-05 CIRCUIT BREAKER FROM R16-BTB1 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTB2 1.20E-05 CIRCUIT BREAKER FROM R16-BTB2 OPENS 

SPURIOUSLY 

R16-LCB-CO-
FROMR16BTB3 1.20E-05 CIRCUIT BREAKER FROM R16-BTB 3OPENS 

SPURIOUSLY 

R16-LCB-CO-FROMR16BTC 1.20E-05 CIRCUIT BREAKER FROM R16-BTC OPENS 
SPURIOUSLY 

R16-LCB-CO-R16A3SWGR1 1.20E-05 CIRCUIT BREAKER 1 FROM R16-A3 OPENS 
SPURIOUSLY 
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DC Power System – Basic Events 

Basic Event Probability Description 

R16-LCB-CO-R16A3SWGR2 1.20E-05 CIRCUIT BREAKER 2 FROM R16-A3 OPENS 
SPURIOUSLY 

R16-LCB-CO-R16B3SWGR1 1.20E-05 CIRCUIT BREAKER 1 FROM R16-B3 OPENS 
SPURIOUSLY 

R16-LCB-CO-R16B3SWGR2 1.20E-05 CIRCUIT BREAKER 2 FROM R16-B3 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1611 1.20E-05 BATT. CHARG. R16-BYC11 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1612 1.20E-05 BATT. CHARG. R16-BYC12 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1621 1.20E-05 BATT. CHARG. R16-BYC21 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1622 1.20E-05 BATT. CHARG. R16-BYC22 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1631 1.20E-05 BATT. CHARG. R16-BYC31 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1632 1.20E-05 BATT. CHARG. R16-BYC32 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1641 1.20E-05 BATT. CHARG. R16-BYC41 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR1642 1.20E-05 BATT. CHARG. R16-BYC42 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16A1 1.20E-05 BATT. CHARG. R16-BYCA1 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16A2 1.20E-05 BATT. CHARG. R16-BYCA2 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16B1 1.20E-05 BATT. CHARG. R16-BYCB1 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16B2 1.20E-05 BATT. CHARG. R16-BYCB2 OUTPUT BREAKER OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC11 1.20E-05 480V FEEDER BREAKER TO R16-BYC11 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC12 1.20E-05 480V FEEDER BREAKER TO R16-BYC12 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC21 1.20E-05 480V FEEDER BREAKER TO R16-BYC21 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC22 1.20E-05 480V FEEDER BREAKER TO R16-BYC22 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC31 1.20E-05 480V FEEDER BREAKER TO R16-BYC31 OPENS 
SPURIOUSLY 
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DC Power System – Basic Events 

Basic Event Probability Description 

R16-LCB-CO-TOR16BYC32 1.20E-05 480V FEEDER BREAKER TO R16-BYC32 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC41 1.20E-05 480V FEEDER BREAKER TO R16-BYC41 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYC42 1.20E-05 480V FEEDER BREAKER TO R16-BYC42 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYCA1 1.20E-05 480V FEEDER BREAKER TO R16-BYCA1 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYCA2 1.20E-05 480V FEEDER BREAKER TO R16-BYCA2 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYCB1 1.20E-05 480V FEEDER BREAKER TO R16-BYCB1 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYCB2 1.20E-05 480V FEEDER BREAKER TO R16-BYCB2 OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16BYCC 1.20E-05 480V FEEDER BREAKER TO R16-BYCC OPENS 
SPURIOUSLY 

R16-LCB-CO-TOR16C 1.20E-05 BATT. CHARG. R16-BYCC OUTPUT BREAKER OPENS 
SPURIOUSLY 
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DC Power System - Cutsets 

For each system top event, the dominant cutsets are shown below. 

R16-11 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-11 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1611 5.E-04 DC BUS R16-11 IN MAINTENANCE 

4.8E-06 0.9 R16-BDC-LP-R1611 4.8E-06 DC BUS R16-11 FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

5.E-07 0.1 
R16-BT_-TM-R16BT11 5.E-04 BATTERY R16-BT11 IN TEST AND 

MAINTENANCE. 

R16-BYC-TM-R16BYC11 5.E-04 BATTERY CHARGER R16-BYC11 IN 
TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT11 5.E-04 BATTERY R16-BT11 IN TEST AND 

MAINTENANCE. 

R16-BYC-LP-R16BYC11 1.68E-04 BATTERY CHARGER R16-BYC11 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT11 5.E-04 BATTERY R16-BT11 IN TEST AND 

MAINTENANCE. 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

2.4E-08 0.0 
R16-BT_-LP-R16BT11 2.4E-05 BATTERY R16-BT11 FAILS TO 

PROVIDE OUTPUT 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT11 1.2E-05 CIRCUIT BREAKER FROM R16-

BT11 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC11 5.E-04 BATTERY CHARGER R16-BYC11 IN
TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT11 2.4E-05 BATTERY R16-BT11 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC11 5.E-04 BATTERY CHARGER R16-BYC11 IN 
TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT11 1.2E-05 CIRCUIT BREAKER FROM R16-

BT11 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1611 1.2E-05 
BATT. CHARG. R16-BYC11 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT11 5.E-04 BATTERY R16-BT11 IN TEST AND 
MAINTENANCE. 
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R16-11-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-11 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1611 5.E-04 DC BUS R16-11 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT11 5.E-04 BATTERY R16-BT11 IN TEST AND 
MAINTENANCE. 

2.4E-05 2.3 R16-BT_-LP-R16BT11 2.4E-05 BATTERY R16-BT11 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT11 1.2E-05 CIRCUIT BREAKER FROM R16-

BT11 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1611 4.8E-06 DC BUS R16-11 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_2 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT12 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_3 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT21 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT31 

 
R16-12 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-12 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1612 5.E-04 DC BUS R16-12 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1612 4.8E-06 DC BUS R16-12 FAILS DURING 
OPERATION 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

5.E-07 0.1 
R16-BT_-TM-R16BT12 5.E-04 BATTERY R16-BT12 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYC12 5.E-04 BATTERY CHARGER R16-BYC12 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT12 5.E-04 BATTERY R16-BT12 IN TEST AND 

MAINTENANCE 
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Probability % of 
Top Event Probability Description 

R16-BYC-LP-R16BYC12 1.68E-04 BATTERY CHARGER R16-BYC12 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT12 5.E-04 BATTERY R16-BT12 IN TEST AND 

MAINTENANCE 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

2.4E-08 0.0 
R16-BT_-LP-R16BT12 2.4E-05 BATTERY DE2BY001 FAILS TO 

PROVIDE OUTPUT 

R12-A31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT12 1.2E-05 CIRCUIT BREAKER FROM R16-

BT12 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC12 5.E-04 BATTERY CHARGER R16-BYC12 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT12 2.4E-05 BATTERY DE2BY001 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC12 5.E-04 BATTERY CHARGER R16-BYC12 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT12 1.2E-05 CIRCUIT BREAKER FROM R16-

BT12 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1612 1.2E-05 
BATT. CHARG. R16-BYC12 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT12 5.E-04 BATTERY R16-BT12 IN TEST AND 
MAINTENANCE 

 
R16-12-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-12 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1612 5.E-04 DC BUS R16-12 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT12 5.E-04 BATTERY R16-BT12 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT12 2.4E-05 BATTERY DE2BY001 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT12 1.2E-05 CIRCUIT BREAKER FROM R16-

BT12 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1612 4.8E-06 DC BUS R16-12 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 
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Probability % of 
Top Event Probability Description 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_2 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT12 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_3 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT21 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT31 

 
R16-21 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-21 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1621 5.E-04 DC BUS R16-21 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1621 4.8E-06 DC BUS R16-21 FAILS DURING 
OPERATION 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
5.E-07 0.1 

R16-BT_-TM-R16BT21 5.E-04 BATTERY R16-BT21 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC21 5.E-04 BATTERY CHARGER R16-BYC21 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT21 5.E-04 BATTERY R16-BT21 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYC21 1.68E-04 BATTERY CHARGER R16-BYC21 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT21 5.E-04 BATTERY R16-BT21 IN TEST AND 

MAINTENANCE 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
2.4E-08 0.0 

R16-BT_-LP-R16BT21 2.4E-05 BATTERY DE3BY001 FAILS TO 
PROVIDE OUTPUT 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
1.2E-08 0.0 R16-LCB-CO-

FROMR16BT21 1.2E-05 CIRCUIT BREAKER FROM R16-
BT21 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC21 5.E-04 BATTERY CHARGER R16-BYC21 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT21 2.4E-05 BATTERY DE3BY001 FAILS TO 

PROVIDE OUTPUT 
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4.17-34 

Probability % of 
Top Event Probability Description 

R16-BYC-TM-R16BYC21 5.E-04 BATTERY CHARGER R16-BYC21 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT21 1.2E-05 CIRCUIT BREAKER FROM R16-

BT21 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1621 1.2E-05 
BATT. CHARG. R16-BYC21 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT21 5.E-04 BATTERY R16-BT21 IN TEST AND 
MAINTENANCE 

 
R16-21-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-21 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1621 5.E-04 DC BUS R16-21 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT21 5.E-04 BATTERY R16-BT21 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT21 2.4E-05 BATTERY DE3BY001 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT21 1.2E-05 CIRCUIT BREAKER FROM R16-

BT21 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1621 4.8E-06 DC BUS R16-21 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_3 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT21 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_3 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT21 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT31 
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R16-22 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-22 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1622 5.E-04 DC BUS R16-22 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1622 4.8E-06 DC BUS R16-22 FAILS DURING 
OPERATION 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
5.E-07 0.1 

R16-BT_-TM-R16BT22 5.E-04 BATTERY R16-BT22 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYC22 5.E-04 BATTERY CHARGER R16-BYC22 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT22 5.E-04 BATTERY R16-BT22 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYC22 1.68E-04 BATTERY CHARGER R16-BYC22 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT22 5.E-04 BATTERY R16-BT22 IN TEST AND 

MAINTENANCE 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
2.4E-08 0.0 

R16-BT_-LP-R16BT22 2.4E-05 BATTERY R16-BT22 FAILS TO 
PROVIDE OUTPUT 

R12-B31 1.E-03 NO POWER FROM MCC R12-B31 
1.2E-08 0.0 R16-LCB-CO-

FROMR16BT22 1.2E-05 CIRCUIT BREAKER FROM R16-
BT22 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC22 5.E-04 BATTERY CHARGER R16-BYC22 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT22 2.4E-05 BATTERY R16-BT22 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC22 5.E-04 BATTERY CHARGER R16-BYC22 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT22 1.2E-05 CIRCUIT BREAKER FROM R16-

BT22 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1622 1.2E-05 
BATT. CHARG. R16-BYC22 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT22 5.E-04 BATTERY R16-BT22 IN TEST AND 
MAINTENANCE 
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R16-22-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-22 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1622 5.E-04 DC BUS R16-22 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT22 5.E-04 BATTERY R16-BT22 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT22 2.4E-05 BATTERY R16-BT22 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT22 1.2E-05 CIRCUIT BREAKER FROM R16-

BT22 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1622 4.8E-06 DC BUS R16-22 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_4 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT22 

8.57E-08 0.0 R16-BT_-LP-CCFSR_4_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT22 & R16-BT_-LP-
R16BT31 

 
R16-31 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-31 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1631 5.E-04 DC BUS R16-31 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1631 4.8E-06 DC BUS R16-31 FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

5.E-07 0.1 
R16-BT_-TM-R16BT31 5.E-04 BATTERY R16-BT31 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYC31 5.E-04 BATTERY CHARGER R16-BYC31 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT31 5.E-04 BATTERY R16-BT31 IN TEST AND 

MAINTENANCE 
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Probability % of 
Top Event Probability Description 

R16-BYC-LP-R16BYC31 1.68E-04 BATTERY CHARGER R16-BYC31 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT31 5.E-04 BATTERY R16-BT31 IN TEST AND 

MAINTENANCE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

2.4E-08 0.0 
R16-BT_-LP-R16BT31 2.4E-05 BATTERY R16-BT31 FAILS TO 

PROVIDE OUTPUT 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT31 1.2E-05 CIRCUIT BREAKER FROM R16-

BT31 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC31 5.E-04 BATTERY CHARGER R16-BYC31 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT31 2.4E-05 BATTERY R16-BT31 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC31 5.E-04 BATTERY CHARGER R16-BYC31 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT31 1.2E-05 CIRCUIT BREAKER FROM R16-

BT31 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1631 1.2E-05 
BATT. CHARG. R16-BYC31 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT31 5.E-04 BATTERY R16-BT31 IN TEST AND 
MAINTENANCE 

 
R16-31-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-31 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1631 5.E-04 DC BUS R16-31 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT31 5.E-04 BATTERY R16-BT31 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT31 2.4E-05 BATTERY R16-BT31 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT31 1.2E-05 CIRCUIT BREAKER FROM R16-

BT31 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1631 4.8E-06 DC BUS R16-31 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 
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Probability % of 
Top Event Probability Description 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT31 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT31 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT31 

8.57E-08 0.0 R16-BT_-LP-CCFSR_4_5 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT22 & R16-BT_-LP-
R16BT31 

 
R16-32 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-32 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1632 5.E-04 DC BUS R16-32 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1632 4.8E-06 DC BUS R16-32 FAILS DURING 
OPERATION 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

5.E-07 0.1 
R16-BT_-TM-R16BT32 5.E-04 BATTERY R16-BT32 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYC32 5.E-04 BATTERY CHARGER R16-BYC32 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT32 5.E-04 BATTERY R16-BT32 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYC32 1.68E-04 BATTERY CHARGER R16-BYC32 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT32 5.E-04 BATTERY R16-BT32 IN TEST AND 

MAINTENANCE 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

2.4E-08 0.0 
R16-BT_-LP-R16BT32 2.4E-05 BATTERY R16-BT32 FAILS TO 

PROVIDE OUTPUT 

R12-C31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-C31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT32 1.2E-05 CIRCUIT BREAKER FROM R16-

BT32 OPENS SPURIOUSLY 

1.2E-08 0.0 R16-BYC-TM-R16BYC32 5.E-04 BATTERY CHARGER R16-BYC32 
IN TEST AND MAINTENANCE 
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Probability % of 
Top Event Probability Description 

  R16-BT_-LP-R16BT32 2.4E-05 BATTERY R16-BT32 FAILS TO 
PROVIDE OUTPUT 

R16-BYC-TM-R16BYC32 5.E-04 BATTERY CHARGER R16-BYC32 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT32 1.2E-05 CIRCUIT BREAKER FROM R16-

BT32 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1632 1.2E-05 
BATT. CHARG. R16-BYC32 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT32 5.E-04 BATTERY R16-BT32 IN TEST AND 
MAINTENANCE 

 
R16-32-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-32 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1632 5.E-04 DC BUS R16-32 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT32 5.E-04 BATTERY R16-BT32 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT32 2.4E-05 BATTERY R16-BT32 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT32 1.2E-05 CIRCUIT BREAKER FROM R16-

BT32 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1632 4.8E-06 DC BUS R16-32 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_6 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT32 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_6 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT32 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_6 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT32 

8.57E-08 0.0 R16-BT_-LP-CCFSR_4_6 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT22 & R16-BT_-LP-
R16BT32 
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R16-41 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-41 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1641 5.E-04 DC BUS R16-41 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1641 4.8E-06 DC BUS R16-41 FAILS DURING 
OPERATION 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

5.E-07 0.1 
R16-BT_-TM-R16BT41 5.E-04 BATTERY R16-BT41 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYC41 5.E-04 BATTERY CHARGER R16-BYC41 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT41 5.E-04 BATTERY R16-BT41 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYC41 1.68E-04 BATTERY CHARGER R16-BYC41 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT41 5.E-04 BATTERY R16-BT41 IN TEST AND 

MAINTENANCE 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

2.4E-08 0.0 
R16-BT_-LP-R16BT41 2.4E-05 BATTERY R16-BT41 FAILS TO 

PROVIDE OUTPUT 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT41 1.2E-05 CIRCUIT BREAKER FROM R16-

BT41 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC41 5.E-04 BATTERY CHARGER R16-BYC41 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT41 2.4E-05 BATTERY R16-BT41 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC41 5.E-04 BATTERY CHARGER R16-BYC41 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT41 1.2E-05 CIRCUIT BREAKER FROM R16-

BT41 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1641 1.2E-05 
BATT. CHARG. R16-BYC41 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT41 5.E-04 BATTERY R16-BT41 IN TEST AND 
MAINTENANCE 

 
R16-41-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-41 
(BATTERY ONLY) 
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Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1641 5.E-04 DC BUS R16-41 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT41 5.E-04 BATTERY R16-BT41 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT41 2.4E-05 BATTERY R16-BT41 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT41 1.2E-05 CIRCUIT BREAKER FROM R16-

BT41 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1641 4.8E-06 DC BUS R16-41 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_7 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT41 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_7 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
R16BT41 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_7 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT41 

8.57E-08 0.0 R16-BT_-LP-CCFSR_4_7 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT22 & R16-BT_-LP-
R16BT41 

 
R16-42 LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-42 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R1642 5.E-04 DC BUS R16-42 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R1642 4.8E-06 DC BUS R16-42 FAILS DURING 
OPERATION 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

5.E-07 0.1 
R16-BT_-TM-R16BT42 5.E-04 BATTERY R16-BT42 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYC42 5.E-04 BATTERY CHARGER R16-BYC42 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BT42 5.E-04 BATTERY R16-BT42 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYC42 1.68E-04 BATTERY CHARGER R16-BYC42 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BT42 5.E-04 BATTERY R16-BT42 IN TEST AND 

MAINTENANCE 
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4.17-42 

Probability % of 
Top Event Probability Description 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

2.4E-08 0.0 
R16-BT_-LP-R16BT42 2.4E-05 BATTERY R16-BT42 FAILS TO 

PROVIDE OUTPUT 

R12-D31 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-D31 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BT42 1.2E-05 CIRCUIT BREAKER FROM R16-

BT42 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYC42 5.E-04 BATTERY CHARGER R16-BYC42 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BT42 2.4E-05 BATTERY R16-BT42 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYC42 5.E-04 BATTERY CHARGER R16-BYC42 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BT42 1.2E-05 CIRCUIT BREAKER FROM R16-

BT42 OPENS SPURIOUSLY 

R16-LCB-CO-TOR1642 1.2E-05 
BATT. CHARG. R16-BYC42 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BT42 5.E-04 BATTERY R16-BT42 IN TEST AND 
MAINTENANCE 

 
R16-42-ST LOSS OF POWER FROM 250V DC SAFETY-RELATED BUS R16-42 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R1642 5.E-04 DC BUS R16-42 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BT42 5.E-04 BATTERY R16-BT42 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BT42 2.4E-05 BATTERY R16-BT42 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BT42 1.2E-05 CIRCUIT BREAKER FROM R16-

BT42 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R1642 4.8E-06 DC BUS R16-42 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFSR' 

8.57E-08 0.0 R16-BT_-LP-CCFSR_1_8 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT11 & R16-BT_-LP-
R16BT42 

8.57E-08 0.0 R16-BT_-LP-CCFSR_2_8 8.57E-08 CCF of two components: R16-BT_-
LP-R16BT12 & R16-BT_-LP-
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Probability % of 
Top Event Probability Description 

R16BT42 

8.57E-08 0.0 R16-BT_-LP-CCFSR_3_8 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT21 & R16-BT_-LP-
R16BT42 

8.57E-08 0.0 R16-BT_-LP-CCFSR_4_8 8.57E-08 
CCF of two components: R16-BT_-
LP-R16BT22 & R16-BT_-LP-
R16BT42 

 
R16-A1 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A1 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R16A1 5.E-04 DC BUS R16-A1 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R16A1 4.8E-06 DC BUS R16-A1 FAILS DURING 
OPERATION 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

5.E-07 0.1 
R16-BT_-TM-R16BTA1 5.E-04 BATTERY R16-BTA1 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYCA1 5.E-04 BATTERY CHARGER R16-BYCA1 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BTA1 5.E-04 BATTERY R16-BTA1 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYCA1 1.68E-04 BATTERY CHARGER R16-BYCA1 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BTA1 5.E-04 BATTERY R16-BTA1 IN TEST AND 

MAINTENANCE 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

2.4E-08 0.0 
R16-BT_-LP-R16BTA1 2.4E-05 BATTERY R16-BTA1 FAILS TO 

PROVIDE OUTPUT 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BTA1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA1 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYCA1 5.E-04 BATTERY CHARGER R16-BYCA1 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BTA1 2.4E-05 BATTERY R16-BTA1 FAILS TO 

PROVIDE OUTPUT 

6.E-09 0.0 R16-BYC-TM-R16BYCA1 5.E-04 BATTERY CHARGER R16-BYCA1 
IN TEST AND MAINTENANCE 
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Probability % of 
Top Event Probability Description 

  R16-LCB-CO-
FROMR16BTA1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA1 OPENS SPURIOUSLY 

R16-LCB-CO-TOR16A1 1.2E-05 
BATT. CHARG. R16-BYCA1 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BTA1 5.E-04 BATTERY R16-BTA1 IN TEST AND 
MAINTENANCE 

 
R16-A1-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A1 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R16A1 5.E-04 DC BUS R16-A1 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BTA1 5.E-04 BATTERY R16-BTA1 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTA1 2.4E-05 BATTERY R16-BTA1 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BTA1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA1 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16A1 4.8E-06 DC BUS R16-A1 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFNSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFNSR' 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_2 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTA2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_3 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTB1 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_5 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTC 
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R16-A2 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A2 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R16A2 5.E-04 DC BUS R16-A2 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R16A2 4.8E-06 DC BUS R16-A2 FAILS DURING 
OPERATION 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

5.E-07 0.1 
R16-BT_-TM-R16BTA2 5.E-04 BATTERY R16-BTA2 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYCA2 5.E-04 BATTERY CHARGER R16-BYCA2 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BTA2 5.E-04 BATTERY R16-BTA2 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYCA2 1.68E-04 BATTERY CHARGER R16-BYCA2 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BTA2 5.E-04 BATTERY R16-BTA2 IN TEST AND 

MAINTENANCE 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

2.4E-08 0.0 
R16-BT_-LP-R16BTA2 2.4E-05 BATTERY R16-BTA2 FAILS TO 

PROVIDE OUTPUT 

R12-A2-01A 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-A2-01A 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BTA2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA2 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYCA2 5.E-04 BATTERY CHARGER R16-BYCA2 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BTA2 2.4E-05 BATTERY R16-BTA2 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYCA2 5.E-04 BATTERY CHARGER R16-BYCA2 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BTA2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA2 OPENS SPURIOUSLY 

R16-LCB-CO-TOR16A2 1.2E-05 
BATT. CHARG. R16-BYCA2 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BTA2 5.E-04 BATTERY R16-BTA2 IN TEST AND 
MAINTENANCE 
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R16-A2-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-A2 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R16A2 5.E-04 DC BUS R16-A2 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BTA2 5.E-04 BATTERY R16-BTA2 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTA2 2.4E-05 BATTERY R16-BTA2 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BTA2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA2 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16A2 4.8E-06 DC BUS R16-A2 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFNSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFNSR' 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_2 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTA2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_2_3 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA2 & R16-BT_-LP-
R16BTB1 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_2_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA2 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_2_5 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA2 & R16-BT_-LP-
R16BTC 

 
R16-A3SWGR-ST LOSS OF 125VDC SWGR DC POWER FROM R16-A3 (BATTERY 
ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 46.9 R16-BDC-TM-R16A3 5.E-04 DC BUS R16-A3 IN MAINTENANCE

5.E-04 46.9 R16-BT_-TM-R16BTA3 5.E-04 BATTERY R16-BTA3 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTA3 2.4E-05 BATTERY R16-BTA3 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.1 R16-LCB-CO-
FROMR16BTA3 1.2E-05 CIRCUIT BREAKER FROM R16-

BTA3 OPENS SPURIOUSLY 

1.2E-05 1.1 R16-LCB-CO-R16A3SWGR1 1.2E-05 CIRCUIT BREAKER 1 FROM R16-
A3 OPENS SPURIOUSLY 

1.2E-05 1.1 R16-LCB-CO-R16A3SWGR2 1.2E-05 CIRCUIT BREAKER 2 FROM R16-
A3 OPENS SPURIOUSLY 
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Probability % of 
Top Event Probability Description 

4.8E-06 0.5 R16-BDC-LP-R16A3 4.8E-06 DC BUS R16-A3 FAILS DURING 
OPERATION 

7.17E-07 0.1 R16-BT_-LP-CCFA3B3_1_2 7.17E-07 
CCF of two components: R16-BT_-
LP-R16BTA3 & R16-BT_-LP-
R16BTB3 

 
R16-B1 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B1 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R16B1 5.E-04 DC BUS R16-B1 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R16B1 4.8E-06 DC BUS R16-B1 FAILS DURING 
OPERATION 

R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 

5.E-07 0.1 
R16-BT_-TM-R16BTB1 5.E-04 BATTERY R16-BTB1 IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYCB1 5.E-04 BATTERY CHARGER R16-BYCB1 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BTB1 5.E-04 BATTERY R16-BTB1 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYCB1 1.68E-04 BATTERY CHARGER R16-BYCB1 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BTB1 5.E-04 BATTERY R16-BTB1 IN TEST AND 

MAINTENANCE 

R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 

2.4E-08 0.0 
R16-BT_-LP-R16BTB1 2.4E-05 BATTERY R16-BTB1 FAILS TO 

PROVIDE OUTPUT 

R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BTB1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB1 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYCB1 5.E-04 BATTERY CHARGER R16-BYCB1 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BTB1 2.4E-05 BATTERY R16-BTB1 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYCB1 5.E-04 BATTERY CHARGER R16-BYCB1 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BTB1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB1 OPENS SPURIOUSLY 
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Probability % of 
Top Event Probability Description 

R16-LCB-CO-TOR16B1 1.2E-05 
BATT. CHARG. R16-BYCB1 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BTB1 5.E-04 BATTERY R16-BTB1 IN TEST AND 
MAINTENANCE 

R16-B1-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B1 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R16B1 5.E-04 DC BUS R16-B1 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BTB1 5.E-04 BATTERY R16-BTB1 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTB1 2.4E-05 BATTERY R16-BTB1 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BTB1 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB1 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16B1 4.8E-06 DC BUS R16-B1 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFNSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFNSR' 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_3 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTB1 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_2_3 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA2 & R16-BT_-LP-
R16BTB1 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_3_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTB1 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_3_5 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTB1 & R16-BT_-LP-
R16BTC 

 
R16-B2 LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B2 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R16B2 5.E-04 DC BUS R16-B2 IN MAINTENANCE

4.8E-06 0.9 R16-BDC-LP-R16B2 4.8E-06 DC BUS R16-B2 FAILS DURING 
OPERATION 

5.E-07 0.1 R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 
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Probability % of 
Top Event Probability Description 

  R16-BT_-TM-R16BTB2 5.E-04 BATTERY R16-BTB2 IN TEST AND 
MAINTENANCE 

R16-BYC-TM-R16BYCB2 5.E-04 BATTERY CHARGER R16-BYCB2 
IN TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BTB2 5.E-04 BATTERY R16-BTB2 IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYCB2 1.68E-04 BATTERY CHARGER R16-BYCB2 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BTB2 5.E-04 BATTERY R16-BTB2 IN TEST AND 

MAINTENANCE 

R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 

2.4E-08 0.0 
R16-BT_-LP-R16BTB2 2.4E-05 BATTERY R16-BTB2 FAILS TO 

PROVIDE OUTPUT 

R12-B2-01B 1.E-03 LOSS OF 480 V AC FROM BUS 
R12-B2-01B 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BTB2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB2 OPENS SPURIOUSLY 

R16-BYC-TM-R16BYCB2 5.E-04 BATTERY CHARGER R16-BYCB2 
IN TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BTB2 2.4E-05 BATTERY R16-BTB2 FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYCB2 5.E-04 BATTERY CHARGER R16-BYCB2 
IN TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BTB2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB2 OPENS SPURIOUSLY 

R16-LCB-CO-TOR16B2 1.2E-05 
BATT. CHARG. R16-BYCB2 
OUTPUT BREAKER OPENS 
SPURIOUSLY 6.E-09 0.0 

R16-BT_-TM-R16BTB2 5.E-04 BATTERY R16-BTB2 IN TEST AND 
MAINTENANCE 

 
R16-B2-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-B2 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R16B2 5.E-04 DC BUS R16-B2 IN MAINTENANCE

5.E-04 48.0 R16-BT_-TM-R16BTB2 5.E-04 BATTERY R16-BTB2 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTB2 2.4E-05 BATTERY R16-BTB2 FAILS TO 
PROVIDE OUTPUT 
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Probability % of 
Top Event Probability Description 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BTB2 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB2 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16B2 4.8E-06 DC BUS R16-B2 FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-CCFNSR_ALL 4.07E-07 CCF of all components in group 
'R16-BT_-LP-CCFNSR' 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_1_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA1 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_2_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTA2 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_3_4 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTB1 & R16-BT_-LP-
R16BTB2 

1.5E-07 0.0 R16-BT_-LP-CCFNSR_4_5 1.5E-07 
CCF of two components: R16-BT_-
LP-R16BTB2 & R16-BT_-LP-
R16BTC 

 
R16-B3SWGR-ST LOSS OF 125VDC SWGR DC POWER FROM R16-B3 (BATTERY 
ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 46.9 R16-BDC-TM-R16B3 5.E-04 DC BUS R16-B3 IN MAINTENANCE

5.E-04 46.9 R16-BT_-TM-R16BTB3 5.E-04 BATTERY R16-BTB3 IN TEST AND 
MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTB3 2.4E-05 BATTERY R16-BTB3 FAILS TO 
PROVIDE OUTPUT 

1.2E-05 1.1 R16-LCB-CO-
FROMR16BTB3 1.2E-05 CIRCUIT BREAKER FROM R16-

BTB 3OPENS SPURIOUSLY 

1.2E-05 1.1 R16-LCB-CO-R16B3SWGR1 1.2E-05 CIRCUIT BREAKER 1 FROM R16-
B3 OPENS SPURIOUSLY 

1.2E-05 1.1 R16-LCB-CO-R16B3SWGR2 1.2E-05 CIRCUIT BREAKER 2 FROM R16-
B3 OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16B3 4.8E-06 DC BUS R16-B3 FAILS DURING 
OPERATION 

7.17E-07 0.1 R16-BT_-LP-CCFA3B3_1_2 7.17E-07 
CCF of two components: R16-BT_-
LP-R16BTA3 & R16-BT_-LP-
R16BTB3 
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R16-C LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-C 

Probability % of 
Top Event Probability Description 

5.E-04 98.9 R16-BDC-TM-R16C 5.E-04 DC BUS R16-C IN MAINTENANCE 

4.8E-06 0.9 R16-BDC-LP-R16C 4.8E-06 DC BUS R16-C FAILS DURING 
OPERATION 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C23 

5.E-07 0.1 
R16-BT_-TM-R16BTC 5.E-04 BATTERY R16-BTC IN TEST AND 

MAINTENANCE 

R16-BYC-TM-R16BYCC 5.E-04 BATTERY CHARGER R16-BYCC IN 
TEST AND MAINTENANCE 

2.5E-07 0.0 
R16-BT_-TM-R16BTC 5.E-04 BATTERY R16-BTC IN TEST AND 

MAINTENANCE 

R16-BYC-LP-R16BYCC 1.68E-04 BATTERY CHARGER R16-BYCC 
FAILS TO MAINTAIN OUTPUT 

8.4E-08 0.0 
R16-BT_-TM-R16BTC 5.E-04 BATTERY R16-BTC IN TEST AND 

MAINTENANCE 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C23 

2.4E-08 0.0 
R16-BT_-LP-R16BTC 2.4E-05 BATTERY R16-BTC FAILS TO 

PROVIDE OUTPUT 

R12-C23 1.E-03 LOSS OF 480 V AC FROM BUS R12-
C23 

1.2E-08 0.0 
R16-LCB-CO-
FROMR16BTC 1.2E-05 CIRCUIT BREAKER FROM R16-BTC 

OPENS SPURIOUSLY 

R16-BYC-TM-R16BYCC 5.E-04 BATTERY CHARGER R16-BYCC IN 
TEST AND MAINTENANCE 

1.2E-08 0.0 
R16-BT_-LP-R16BTC 2.4E-05 BATTERY R16-BTC FAILS TO 

PROVIDE OUTPUT 

R16-BYC-TM-R16BYCC 5.E-04 BATTERY CHARGER R16-BYCC IN 
TEST AND MAINTENANCE 

6.E-09 0.0 
R16-LCB-CO-
FROMR16BTC 1.2E-05 CIRCUIT BREAKER FROM R16-BTC 

OPENS SPURIOUSLY 

R16-LCB-CO-TOR16BYCC 1.2E-05 480V FEEDER BREAKER TO R16-
BYCC OPENS SPURIOUSLY 

6.E-09 0.0 
R16-BT_-TM-R16BTC 5.E-04 BATTERY R16-BTC IN TEST AND 

MAINTENANCE 
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R16-C-ST LOSS OF POWER FROM 250V DC NONSAFETY-RELATED BUS R16-C 
(BATTERY ONLY) 

Probability % of 
Top Event Probability Description 

5.E-04 48.0 R16-BDC-TM-R16C 5.E-04 DC BUS R16-C IN MAINTENANCE 

5.E-04 48.0 R16-BT_-TM-
R16BTC 5.E-04 BATTERY R16-BTC IN TEST AND 

MAINTENANCE 

2.4E-05 2.3 R16-BT_-LP-R16BTC 2.4E-05 BATTERY R16-BTC FAILS TO PROVIDE 
OUTPUT 

1.2E-05 1.2 R16-LCB-CO-
FROMR16BTC 1.2E-05 CIRCUIT BREAKER FROM R16-BTC 

OPENS SPURIOUSLY 

4.8E-06 0.5 R16-BDC-LP-R16C 4.8E-06 DC BUS R16-C FAILS DURING 
OPERATION 

4.07E-07 0.0 R16-BT_-LP-
CCFNSR_ALL 4.07E-07 CCF of all components in group 'R16-BT_-

LP-CCFNSR' 

1.5E-07 0.0 R16-BT_-LP-
CCFNSR_1_5 1.5E-07 CCF of two components: R16-BT_-LP-

R16BTA1 & R16-BT_-LP-R16BTC 

1.5E-07 0.0 R16-BT_-LP-
CCFNSR_2_5 1.5E-07 CCF of two components: R16-BT_-LP-

R16BTA2 & R16-BT_-LP-R16BTC 

1.5E-07 0.0 R16-BT_-LP-
CCFNSR_3_5 1.5E-07 CCF of two components: R16-BT_-LP-

R16BTB1 & R16-BT_-LP-R16BTC 

1.5E-07 0.0 R16-BT_-LP-
CCFNSR_4_5 1.5E-07 CCF of two components: R16-BT_-LP-

R16BTB2 & R16-BT_-LP-R16BTC 
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Figure 4.17-1. Simplified Diagram of DC Power Supply System 

250 VDC Safety-Related (1/3) 
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Figure 4.17-1. Simplified Diagram of DC Power Supply System 

250 VDC Nonsafety-Related (2/3) 
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Figure 4.17-1. Simplified Diagram of DC Power Supply System 

125 VDC Nonsafety-Related (3/3) 
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LOSS OF POWER FROM

250V DC
NONSAFETY-RELATED BUS

R16-C (BATTERY ONLY)

R16-C-ST

DC BUS R16-C FAILS
DURING OPERATION

R16-BDC-LP-R16C

2 4.80E-06

NO POWER FROM THE
R16-BTC BATTERY

R16-C-0030
Sheet 101

BATTERY R16-BTC FAILS
TO PROVIDE OUTPUT

R16-C-0040

BATTERY R16-BTC FAILS
TO PROVIDE OUTPUT --

including common
cause

R16-BT_-LP-CCFNSR-G5

Sheet 2

CIRCUIT BREAKER FROM
R16-BTC OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTC
1.20E-05

BATTERY R16-BTC IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTC
5.00E-04

DC BUS R16-C IN
MAINTENANCE

R16-BDC-TM-R16C

2 5.00E-04

 
 

Figure 4.17-2. Direct Current Power Supply System Fault Tree 
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BATTERY R16-BTC FAILS
TO PROVIDE OUTPUT --

including common
cause

R16-BT_-LP-CCFNSR-G5
Sheet 1

R16-BT_-LP-C_94

Sheet 3

BATTERY R16-BTC FAILS
TO PROVIDE OUTPUT

R16-BT_-LP-R16BTC
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_1_5

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_2_5

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_3_5

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB2 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_4_5

2 1.50E-07

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_4_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_5

3 7.54E-09

  
Figure 4.17-2. Sheet 2  Direct Current Power Supply 
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R16-BT_-LP-C_94
Sheet 2

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_4_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_3_4_5

3 7.54E-09

CCF of all components
in group

'R16-BT_-LP-CCFNSR'

R16-BT_-LP-CCFNSR_ALL

5 4.07E-07

  
Figure 4.17-2. Sheet 3  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-42 (BATTERY ONLY)

R16-42-ST

DC BUS R16-42 FAILS
DURING OPERATION

R16-BDC-LP-R1642

2 4.80E-06

NO POWER FROM THE
R16-BT42 BATTERY

R16-42-0030

Sheet 16

DC BUS R16-42 IN
MAINTENANCE

R16-BDC-TM-R1642

2 5.00E-04

  
Figure 4.17-2. Sheet 4  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-41 (BATTERY ONLY)

R16-41-ST

DC BUS R16-41 FAILS
DURING OPERATION

R16-BDC-LP-R1641

2 4.80E-06

NO POWER FROM THE
R16-BT41 BATTERY

R16-41-0030

Sheet 66

DC BUS R16-41 IN
MAINTENANCE

R16-BDC-TM-R1641

2 5.00E-04

  
Figure 4.17-2. Sheet 5  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-32 (BATTERY ONLY)

R16-32-ST

DC BUS R16-32 FAILS
DURING OPERATION

R16-BDC-LP-R1632

2 4.80E-06

NO POWER FROM THE
R16-BT32 BATTERY

R16-32-0030

Sheet 26

DC BUS R16-32 IN
MAINTENANCE

R16-BDC-TM-R1632

2 5.00E-04

  
Figure 4.17-2. Sheet 6  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-31 (BATTERY ONLY)

R16-31-ST

DC BUS R16-31 FAILS
DURING OPERATION

R16-BDC-LP-R1631

2 4.80E-06

NO POWER FROM THE
R16-BT31 BATTERY

R16-31-0030

Sheet 56

DC BUS R16-31 IN
MAINTENANCE

R16-BDC-TM-R1631

2 5.00E-04

  
Figure 4.17-2. Sheet 7  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-22 (BATTERY ONLY)

R16-22-ST

DC BUS R16-22 FAILS
DURING OPERATION

R16-BDC-LP-R1622

2 4.80E-06

NO POWER FROM THE
R16-BT22 BATTERY

R16-22-0030

Sheet 46

DC BUS R16-22 IN
MAINTENANCE

R16-BDC-TM-R1622

2 5.00E-04

  
Figure 4.17-2. Sheet 8  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-21 (BATTERY ONLY)

R16-21-ST

DC BUS R16-21 FAILS
DURING OPERATION

R16-BDC-LP-R1621

2 4.80E-06

NO POWER FROM THE
R16-BT21 BATTERY

R16-21-0030

Sheet 36

DC BUS R16-21 IN
MAINTENANCE

R16-BDC-TM-R1621

2 5.00E-04

  
Figure 4.17-2. Sheet 9  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-12 (BATTERY ONLY)

R16-12-ST

DC BUS R16-12 FAILS
DURING OPERATION

R16-BDC-LP-R1612

2 4.80E-06

NO POWER FROM THE
BATTERY R16-BT12

R16-12-0030

Sheet 105

DC BUS R16-12 IN
MAINTENANCE

R16-BDC-TM-R1612

2 5.00E-04

  
Figure 4.17-2. Sheet 10  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-11 (BATTERY ONLY)

R16-11-ST

DC BUS R16-11 FAILS
DURING OPERATION

R16-BDC-LP-R1611

2 4.80E-06

NO POWER FROM THE
BATTERY R16-BT11

R16-11-0030

Sheet 115

DC BUS R16-11 IN
MAINTENANCE

R16-BDC-TM-R1611

2 5.00E-04

  
Figure 4.17-2. Sheet 11  Direct Current Power Supply 
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LOSS OF 125VDC SWGR
DC POWER FROM R16-B3

(BATTERY ONLY)

R16-B3SWGR-ST

LOSS OF POWER FROM
125V DC

NONSAFETY-RELATED BUS
R16-B3 (BATTERY ONLY)

R16-B3-ST

DC BUS R16-B3 FAILS
DURING OPERATION

R16-BDC-LP-R16B3
4.80E-06

NO POWER FROM THE
R16-BTB3 BATTERY

R16-B3-0030

BATTERY R16-BTB3
FAILS TO PROVIDE

OUTPUT

R16-B3-0040

Sheet 13

BATTERY R16-BTB3 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTB3
5.00E-04

DC BUS R16-B3 IN
MAINTENANCE

R16-BDC-TM-R16B3
5.00E-04

CIRCUIT BREAKER 1
FROM R16-B3 OPENS

SPURIOUSLY

R16-LCB-CO-R16B3SWGR1
1.20E-05

CIRCUIT BREAKER 2
FROM R16-B3 OPENS

SPURIOUSLY

R16-LCB-CO-R16B3SWGR2
1.20E-05

  
Figure 4.17-2. Sheet 12  Direct Current Power Supply 
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BATTERY R16-BTB3
FAILS TO PROVIDE

OUTPUT

R16-B3-0040
Sheet 12

BATTERY R16-BTB3
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFA3B3-G2

BATTERY R16-BTB3
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTB3
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA3 &
R16-BT_-LP-R16BTB3

R16-BT_-LP-CCFA3B3_1_2

2 7.17E-07

CIRCUIT BREAKER FROM
R16-BTB 3OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTB3
1.20E-05

  
Figure 4.17-2. Sheet 13  Direct Current Power Supply 
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LOSS OF 125VDC SWGR
DC POWER FROM R16-A3

(BATTERY ONLY)

R16-A3SWGR-ST

LOSS OF POWER FROMK
125V DC

NONSAFETY-RELATED BUS
R16-A3 (BATTERY ONLY)

R16-A3-ST

DC BUS R16-A3 FAILS
DURING OPERATION

R16-BDC-LP-R16A3
4.80E-06

NO POWER FROM THE
R16-BTA3 BATTERY

R16-A3-0030

BATTERY R16-BTA3
FAILS TO PROVIDE

OUTPUT

R16-A3-0040

Sheet 15

BATTERY R16-BTA3 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTA3
5.00E-04

DC BUS R16-A3 IN
MAINTENANCE

R16-BDC-TM-R16A3
5.00E-04

CIRCUIT BREAKER 1
FROM R16-A3 OPENS

SPURIOUSLY

R16-LCB-CO-R16A3SWGR1
1.20E-05

CIRCUIT BREAKER 2
FROM R16-A3 OPENS

SPURIOUSLY

R16-LCB-CO-R16A3SWGR2
1.20E-05

  
Figure 4.17-2. Sheet 14  Direct Current Power Supply 
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BATTERY R16-BTA3
FAILS TO PROVIDE

OUTPUT

R16-A3-0040
Sheet 14

BATTERY R16-BTA3
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFA3B3-G1

BATTERY R16-BTA3
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTA3
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA3 &
R16-BT_-LP-R16BTB3

R16-BT_-LP-CCFA3B3_1_2

2 7.17E-07

CIRCUIT BREAKER FROM
R16-BTA3 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTA3
1.20E-05

  
Figure 4.17-2. Sheet 15  Direct Current Power Supply 
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LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-42

R16-42

DC BUS R16-42 FAILS
DURING OPERATION

R16-BDC-LP-R1642

2 4.80E-06

NO POWER FROM SOURCES

R16-42-0000

NO POWER FROM ISP
R12-D31

R16-42-0010

NO POWER THROUGH B/C
R16-BYC42

R16-42-0020

Sheet 17

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

2 1.00E-03

NO POWER FROM THE
R16-BT42 BATTERY

R16-42-0030
Sheet 4

BATTERY R16-BT42
FAILS TO PROVIDE

OUTPUT

R16-42-0040

BATTERY R16-BT42
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G8

Sheet 22

CIRCUIT BREAKER FROM
R16-BT42 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT42
1.20E-05

BATTERY R16-BT42 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT42
5.00E-04

DC BUS R16-42 IN
MAINTENANCE

R16-BDC-TM-R1642

2 5.00E-04

  
Figure 4.17-2. Sheet 16  Direct Current Power Supply 
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NO POWER THROUGH B/C
R16-BYC42

R16-42-0020
Sheet 16

BATTERY CHARGER
R16-BYC42 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G8

Sheet 18

480V FEEDER BREAKER
TO R16-BYC42 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC42
1.20E-05

BATT. CHARG.
R16-BYC42 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1642
1.20E-05

BATTERY CHARGER
R16-BYC42 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC42
5.00E-04

  
Figure 4.17-2. Sheet 17  Direct Current Power Supply 
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BATTERY CHARGER
R16-BYC42 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G8
Sheet 17

R16-BYC-LP-C_89

Sheet 19

R16-BYC-LP-C_88

Sheet 20

R16-BYC-LP-C_87

Sheet 21

BATTERY CHARGER
R16-BYC42 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC42
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_1_8

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_2_8

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_3_8

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_4_8

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_5_8

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_6_8

2 6.32E-07

  
Figure 4.17-2. Sheet 18  Direct Current Power Supply 
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R16-BYC-LP-C_89
Sheet 18

CCF of two
components:

R16-BYC-LP-R16BYC41 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_7_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_8

3 2.11E-08

  
Figure 4.17-2. Sheet 19  Direct Current Power Supply 
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R16-BYC-LP-C_88
Sheet 18

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_8

3 2.11E-08

  
Figure 4.17-2. Sheet 20  Direct Current Power Supply 



NEDO-33201 Rev 3 

4.17-76 

R16-BYC-LP-C_87
Sheet 18

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 21  Direct Current Power Supply 
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4.17-77 

BATTERY R16-BT42
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G8
Sheet 16

R16-BT_-LP-C_89

Sheet 23

R16-BT_-LP-C_88

Sheet 24

R16-BT_-LP-C_87

Sheet 25

BATTERY R16-BT42
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT42
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_1_8

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_2_8

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_3_8

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_4_8

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_5_8

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_6_8

2 8.57E-08

  
Figure 4.17-2. Sheet 22  Direct Current Power Supply 
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4.17-78 

R16-BT_-LP-C_89
Sheet 22

CCF of two
components:

R16-BT_-LP-R16BT41 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_7_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_8

3 2.15E-09

  
Figure 4.17-2. Sheet 23  Direct Current Power Supply 
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4.17-79 

R16-BT_-LP-C_88
Sheet 22

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_8

3 2.15E-09

  
Figure 4.17-2. Sheet 24  Direct Current Power Supply 
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4.17-80 

R16-BT_-LP-C_87
Sheet 22

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_6_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 25  Direct Current Power Supply 
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4.17-81 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-32

R16-32

DC BUS R16-32 FAILS
DURING OPERATION

R16-BDC-LP-R1632

2 4.80E-06

NO POWER FROM SOURCES

R16-32-0000

NO POWER FROM ISP
R12-C31

R16-32-0010

NO POWER THROUGH B/C
R16-BYC32

R16-32-0020

Sheet 27

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

2 1.00E-03

NO POWER FROM THE
R16-BT32 BATTERY

R16-32-0030
Sheet 6

BATTERY R16-BT31
FAILS TO PROVIDE

OUTPUT

R16-32-0040

BATTERY R16-BT32
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G6

Sheet 32

CIRCUIT BREAKER FROM
R16-BT32 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT32
1.20E-05

BATTERY R16-BT32 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT32
5.00E-04

DC BUS R16-32 IN
MAINTENANCE

R16-BDC-TM-R1632

2 5.00E-04

  
Figure 4.17-2. Sheet 26  Direct Current Power Supply 
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4.17-82 

NO POWER THROUGH B/C
R16-BYC32

R16-32-0020
Sheet 26

BATTERY CHARGER
R16-BYC32 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G6

Sheet 28

480V FEEDER BREAKER
TO R16-BYC32 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC32
1.20E-05

BATT. CHARG.
R16-BYC32 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1632
1.20E-05

BATTERY CHARGER
R16-BYC32 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC32
5.00E-04

  
Figure 4.17-2. Sheet 27  Direct Current Power Supply 
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4.17-83 

BATTERY CHARGER
R16-BYC32 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G6
Sheet 27

R16-BYC-LP-C_83

Sheet 29

R16-BYC-LP-C_82

Sheet 30

R16-BYC-LP-C_81

Sheet 31

BATTERY CHARGER
R16-BYC32 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC32
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_1_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_2_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_3_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_4_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_5_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_6_7

2 6.32E-07

  
Figure 4.17-2. Sheet 28  Direct Current Power Supply 
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4.17-84 

R16-BYC-LP-C_83
Sheet 28

CCF of two
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_6_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_6

3 2.11E-08

  
Figure 4.17-2. Sheet 29  Direct Current Power Supply 
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4.17-85 

R16-BYC-LP-C_82
Sheet 28

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_6

3 2.11E-08

  
Figure 4.17-2. Sheet 30  Direct Current Power Supply 
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4.17-86 

R16-BYC-LP-C_81
Sheet 28

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 31  Direct Current Power Supply 
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4.17-87 

BATTERY R16-BT32
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G6
Sheet 26

R16-BT_-LP-C_83

Sheet 33

R16-BT_-LP-C_82

Sheet 34

R16-BT_-LP-C_81

Sheet 35

BATTERY R16-BT32
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT32
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_1_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_2_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_3_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_4_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_5_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_6_7

2 8.57E-08

  
Figure 4.17-2. Sheet 32  Direct Current Power Supply 
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4.17-88 

R16-BT_-LP-C_83
Sheet 32

CCF of two
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_6_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_6

3 2.15E-09

  
Figure 4.17-2. Sheet 33  Direct Current Power Supply 
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4.17-89 

R16-BT_-LP-C_82
Sheet 32

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_6

3 2.15E-09

  
Figure 4.17-2. Sheet 34  Direct Current Power Supply 
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4.17-90 

R16-BT_-LP-C_81
Sheet 32

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_6_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 35  Direct Current Power Supply 
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4.17-91 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-21

R16-21

DC BUS R16-21 FAILS
DURING OPERATION

R16-BDC-LP-R1621

2 4.80E-06

NO POWER FROM SOURCES

R16-21-0000

NO POWER FROM ISP
R12-B31

R16-21-0010

NO POWER THROUGH B\C
R16-BYC21

R16-21-0020

Sheet 37

NO POWER FROM MCC
R12-B31

R12-B31

2 1.00E-03

NO POWER FROM THE
R16-BT21 BATTERY

R16-21-0030
Sheet 9

BATTERY R16-BT21
FAILS TO PROVIDE

OUTPUT

R16-21-0040

BATTERY DE3BY001
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G3

Sheet 42

CIRCUIT BREAKER FROM
R16-BT21 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT21
1.20E-05

BATTERY R16-BT21 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT21
5.00E-04

DC BUS R16-21 IN
MAINTENANCE

R16-BDC-TM-R1621

2 5.00E-04

  
Figure 4.17-2. Sheet 36  Direct Current Power Supply 
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4.17-92 

NO POWER THROUGH B\C
R16-BYC21

R16-21-0020
Sheet 36

BATTERY CHARGER
R16-BYC21 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G3

Sheet 38

480V FEEDER BREAKER
TO R16-BYC21 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC21
1.20E-05

BATT. CHARG.
R16-BYC21 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1621
1.20E-05

BATTERY CHARGER
R16-BYC21 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC21
5.00E-04

  
Figure 4.17-2. Sheet 37  Direct Current Power Supply 
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4.17-93 

BATTERY CHARGER
R16-BYC21 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G3
Sheet 37

R16-BYC-LP-C_74

Sheet 39

R16-BYC-LP-C_73

Sheet 40

R16-BYC-LP-C_72

Sheet 41

BATTERY CHARGER
R16-BYC21 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC21
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21

R16-BYC-LP-CCFSR_1_3

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21

R16-BYC-LP-CCFSR_2_3

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_3_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_3_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_3_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_3_7

2 6.32E-07

  
Figure 4.17-2. Sheet 38  Direct Current Power Supply 



NEDO-33201 Rev 3 

4.17-94 

R16-BYC-LP-C_74
Sheet 38

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_3_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_4

3 2.11E-08

  
Figure 4.17-2. Sheet 39  Direct Current Power Supply 
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4.17-95 

R16-BYC-LP-C_73
Sheet 38

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.17-2. Sheet 40  Direct Current Power Supply 
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4.17-96 

R16-BYC-LP-C_72
Sheet 38

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 41  Direct Current Power Supply 
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4.17-97 

BATTERY DE3BY001
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G3
Sheet 36

R16-BT_-LP-C_74

Sheet 43

R16-BT_-LP-C_73

Sheet 44

R16-BT_-LP-C_72

Sheet 45

BATTERY DE3BY001
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT21
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21

R16-BT_-LP-CCFSR_1_3

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21

R16-BT_-LP-CCFSR_2_3

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_3_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_3_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_3_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_3_7

2 8.57E-08

  
Figure 4.17-2. Sheet 42  Direct Current Power Supply 
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4.17-98 

R16-BT_-LP-C_74
Sheet 42

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_3_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_3

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_4

3 2.15E-09

  
Figure 4.17-2. Sheet 43  Direct Current Power Supply 
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4.17-99 

R16-BT_-LP-C_73
Sheet 42

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_4

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_5

3 2.15E-09

  
Figure 4.17-2. Sheet 44  Direct Current Power Supply 
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4.17-100 

R16-BT_-LP-C_72
Sheet 42

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 45  Direct Current Power Supply 
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4.17-101 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-22

R16-22

DC BUS R16-22 FAILS
DURING OPERATION

R16-BDC-LP-R1622

2 4.80E-06

NO POWER FROM SOURCES

R16-22-0000

NO POWER FROM ISP
R12-B31

R16-22-0010

NO POWER THROUGH B/C
R16-BYC22

R16-22-0020

Sheet 47

NO POWER FROM MCC
R12-B31

R12-B31

2 1.00E-03

NO POWER FROM THE
R16-BT22 BATTERY

R16-22-0030
Sheet 8

BATTERY R16-BT22
FAILS TO PROVIDE

OUTPUT

R16-22-0040

BATTERY R16-BT22
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G4

Sheet 52

CIRCUIT BREAKER FROM
R16-BT22 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT22
1.20E-05

BATTERY R16-BT22 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT22
5.00E-04

DC BUS R16-22 IN
MAINTENANCE

R16-BDC-TM-R1622

2 5.00E-04

  
Figure 4.17-2. Sheet 46  Direct Current Power Supply 
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4.17-102 

NO POWER THROUGH B/C
R16-BYC22

R16-22-0020
Sheet 46

BATTERY CHARGER
R16-BYC22 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G4

Sheet 48

480V FEEDER BREAKER
TO R16-BYC22 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC22
1.20E-05

BATT. CHARG.
R16-BYC22 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1622
1.20E-05

BATTERY CHARGER
R16-BYC22 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC22
5.00E-04

  
Figure 4.17-2. Sheet 47  Direct Current Power Supply 
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4.17-103 

BATTERY CHARGER
R16-BYC22 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G4
Sheet 47

R16-BYC-LP-C_77

Sheet 49

R16-BYC-LP-C_76

Sheet 50

R16-BYC-LP-C_75

Sheet 51

BATTERY CHARGER
R16-BYC22 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC22
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_1_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_2_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_3_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_4_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_4_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_4_7

2 6.32E-07

  
Figure 4.17-2. Sheet 48  Direct Current Power Supply 
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4.17-104 

R16-BYC-LP-C_77
Sheet 48

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_4_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_4

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_4

3 2.11E-08

  
Figure 4.17-2. Sheet 49  Direct Current Power Supply 
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4.17-105 

R16-BYC-LP-C_76
Sheet 48

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.17-2. Sheet 50  Direct Current Power Supply 
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4.17-106 

R16-BYC-LP-C_75
Sheet 48

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 51  Direct Current Power Supply 
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4.17-107 

BATTERY R16-BT22
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G4
Sheet 46

R16-BT_-LP-C_77

Sheet 53

R16-BT_-LP-C_76

Sheet 54

R16-BT_-LP-C_75

Sheet 55

BATTERY R16-BT22
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT22
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_1_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_2_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_3_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_4_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_4_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_4_7

2 8.57E-08

  
Figure 4.17-2. Sheet 52  Direct Current Power Supply 
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4.17-108 

R16-BT_-LP-C_77
Sheet 52

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_4_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_4

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_4

3 2.15E-09

  
Figure 4.17-2. Sheet 53  Direct Current Power Supply 
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4.17-109 

R16-BT_-LP-C_76
Sheet 52

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_4

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_5

3 2.15E-09

  
Figure 4.17-2. Sheet 54  Direct Current Power Supply 
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4.17-110 

R16-BT_-LP-C_75
Sheet 52

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 55  Direct Current Power Supply 
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4.17-111 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-31

R16-31

DC BUS R16-31 FAILS
DURING OPERATION

R16-BDC-LP-R1631

2 4.80E-06

NO POWER FROM SOURCES

R16-31-0000

NO POWER FROM ISP
R12-C31

R16-31-0010

NO POWER THROUGH B/C
R16-BYC31

R16-31-0020

Sheet 57

LOSS OF 480 V AC FROM
BUS R12-C31

R12-C31

2 1.00E-03

NO POWER FROM THE
R16-BT31 BATTERY

R16-31-0030
Sheet 7

BATTERY R16-BT31
FAILS TO PROVIDE

OUTPUT

R16-31-0040

BATTERY R16-BT31
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G5

Sheet 62

CIRCUIT BREAKER FROM
R16-BT31 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT31
1.20E-05

BATTERY R16-BT31 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT31
5.00E-04

DC BUS R16-31 IN
MAINTENANCE

R16-BDC-TM-R1631

2 5.00E-04

  
Figure 4.17-2. Sheet 56  Direct Current Power Supply 
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4.17-112 

NO POWER THROUGH B/C
R16-BYC31

R16-31-0020
Sheet 56

BATTERY CHARGER
R16-BYC31 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G5

Sheet 58

480V FEEDER BREAKER
TO R16-BYC31 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC31
1.20E-05

BATT. CHARG.
R16-BYC31 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1631
1.20E-05

BATTERY CHARGER
R16-BYC31 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC31
5.00E-04

  
Figure 4.17-2. Sheet 57  Direct Current Power Supply 
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4.17-113 

BATTERY CHARGER
R16-BYC31 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G5
Sheet 57

R16-BYC-LP-C_80

Sheet 59

R16-BYC-LP-C_79

Sheet 60

R16-BYC-LP-C_78

Sheet 61

BATTERY CHARGER
R16-BYC31 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC31
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_1_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_2_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_3_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_4_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_5_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_5_7

2 6.32E-07

  
Figure 4.17-2. Sheet 58  Direct Current Power Supply 
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4.17-114 

R16-BYC-LP-C_80
Sheet 58

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_5_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_5

3 2.11E-08

  
Figure 4.17-2. Sheet 59  Direct Current Power Supply 
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4.17-115 

R16-BYC-LP-C_79
Sheet 58

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_5

3 2.11E-08

  
Figure 4.17-2. Sheet 60  Direct Current Power Supply 
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4.17-116 

R16-BYC-LP-C_78
Sheet 58

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 61  Direct Current Power Supply 
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4.17-117 

BATTERY R16-BT31
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G5
Sheet 56

R16-BT_-LP-C_80

Sheet 63

R16-BT_-LP-C_79

Sheet 64

R16-BT_-LP-C_78

Sheet 65

BATTERY R16-BT31
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT31
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_1_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_2_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_3_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_4_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_5_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_5_7

2 8.57E-08

  
Figure 4.17-2. Sheet 62  Direct Current Power Supply 
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4.17-118 

R16-BT_-LP-C_80
Sheet 62

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_5_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_5

3 2.15E-09

  
Figure 4.17-2. Sheet 63  Direct Current Power Supply 
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4.17-119 

R16-BT_-LP-C_79
Sheet 62

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_5

3 2.15E-09

  
Figure 4.17-2. Sheet 64  Direct Current Power Supply 
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4.17-120 

R16-BT_-LP-C_78
Sheet 62

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 65  Direct Current Power Supply 
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4.17-121 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-41

R16-41

DC BUS R16-41 FAILS
DURING OPERATION

R16-BDC-LP-R1641

2 4.80E-06

NO POWER FROM SOURCES

R16-41-0000

NO POWER FROM ISP
R12-D31

R16-41-0010

NO POWER THROUGH B/C
R16-BYC41

R16-41-0020

Sheet 67

LOSS OF 480 V AC FROM
BUS R12-D31

R12-D31

2 1.00E-03

NO POWER FROM THE
R16-BT41 BATTERY

R16-41-0030
Sheet 5

BATTERY R16-BT41
FAILS TO PROVIDE

OUTPUT

R16-41-0040

BATTERY R16-BT41
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G7

Sheet 72

CIRCUIT BREAKER FROM
R16-BT41 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT41
1.20E-05

BATTERY R16-BT41 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT41
5.00E-04

DC BUS R16-41 IN
MAINTENANCE

R16-BDC-TM-R1641

2 5.00E-04

  
Figure 4.17-2. Sheet 66  Direct Current Power Supply 
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4.17-122 

NO POWER THROUGH B/C
R16-BYC41

R16-41-0020
Sheet 66

BATTERY CHARGER
R16-BYC41 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G7

Sheet 68

480V FEEDER BREAKER
TO R16-BYC41 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC41
1.20E-05

BATT. CHARG.
R16-BYC41 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1641
1.20E-05

BATTERY CHARGER
R16-BYC41 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC41
5.00E-04

  
Figure 4.17-2. Sheet 67  Direct Current Power Supply 
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4.17-123 

BATTERY CHARGER
R16-BYC41 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G7
Sheet 67

R16-BYC-LP-C_86

Sheet 69

R16-BYC-LP-C_85

Sheet 70

R16-BYC-LP-C_84

Sheet 71

BATTERY CHARGER
R16-BYC41 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC41
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_1_7

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_2_7

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_3_7

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_4_7

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_5_7

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_6_7

2 6.32E-07

  
Figure 4.17-2. Sheet 68  Direct Current Power Supply 
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4.17-124 

R16-BYC-LP-C_86
Sheet 68

CCF of two
components:

R16-BYC-LP-R16BYC41 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_7_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_7

3 2.11E-08

  
Figure 4.17-2. Sheet 69  Direct Current Power Supply 
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4.17-125 

R16-BYC-LP-C_85
Sheet 68

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_4_7

3 2.11E-08

  
Figure 4.17-2. Sheet 70  Direct Current Power Supply 
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4.17-126 

R16-BYC-LP-C_84
Sheet 68

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC21 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_3_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC22 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_4_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC31 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_5_7_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC32 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_6_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 71  Direct Current Power Supply 
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4.17-127 

BATTERY R16-BT41
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G7
Sheet 66

R16-BT_-LP-C_86

Sheet 73

R16-BT_-LP-C_85

Sheet 74

R16-BT_-LP-C_84

Sheet 75

BATTERY R16-BT41
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT41
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_1_7

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_2_7

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_3_7

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_4_7

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_5_7

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_6_7

2 8.57E-08

  
Figure 4.17-2. Sheet 72  Direct Current Power Supply 
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4.17-128 

R16-BT_-LP-C_86
Sheet 72

CCF of two
components:

R16-BT_-LP-R16BT41 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_7_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_7

3 2.15E-09

  
Figure 4.17-2. Sheet 73  Direct Current Power Supply 
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4.17-129 

R16-BT_-LP-C_85
Sheet 72

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_4_7

3 2.15E-09

  
Figure 4.17-2. Sheet 74  Direct Current Power Supply 
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4.17-130 

R16-BT_-LP-C_84
Sheet 72

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT21 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_3_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT22 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_4_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT31 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_5_7_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT32 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_6_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 75  Direct Current Power Supply 
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4.17-131 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-A1

R16-A1

DC BUS R16-A1 FAILS
DURING OPERATION

R16-BDC-LP-R16A1

2 4.80E-06

NO POWER FROM SOURCES

R16-A1-0000

NO POWER FROM ISP
R12-A201A

R16-A1-0010

NO POWER THROUGH B/C
R16-BYCA1

R16-A1-0020

Sheet 77

LOSS OF 480 V AC FROM
BUS R12-A2-01A

R12-A2-01A

2 1.00E-03

NO POWER FROM THE
R16-BTA1 BATTERY

R16-A1-0030
Sheet 131

BATTERY R16-BTA1
FAILS TO PROVIDE

OUTPUT

R16-A1-0040

Sheet 80

BATTERY R16-BTA1 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTA1
5.00E-04

DC BUS R16-A1 IN
MAINTENANCE

R16-BDC-TM-R16A1

2 5.00E-04

  
Figure 4.17-2. Sheet 76  Direct Current Power Supply 
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4.17-132 

NO POWER THROUGH B/C
R16-BYCA1

R16-A1-0020
Sheet 76

BATTERY CHARGER
R16-BYCA1 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G1

Sheet 78

480V FEEDER BREAKER
TO R16-BYCA1 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYCA1
1.20E-05

BATT. CHARG.
R16-BYCA1 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR16A1
1.20E-05

BATTERY CHARGER
R16-BYCA1 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYCA1
5.00E-04

  
Figure 4.17-2. Sheet 77  Direct Current Power Supply 
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4.17-133 

BATTERY CHARGER
R16-BYCA1 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G1
Sheet 77

R16-BYC-LP-C_90

Sheet 79

BATTERY CHARGER
R16-BYCA1 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYCA1
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2

R16-BYC-LP-CCFNSR_1_2

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1

R16-BYC-LP-CCFNSR_1_3

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_1_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_1_5

2 1.11E-06

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_4

3 7.37E-08

  
Figure 4.17-2. Sheet 78  Direct Current Power Supply 
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4.17-134 

R16-BYC-LP-C_90
Sheet 78

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_4_5

3 7.37E-08

CCF of all components
in group

'R16-BYC-LP-CCFNSR'

R16-BYC-LP-CCFNSR_ALL

5 3.98E-06

  
Figure 4.17-2. Sheet 79  Direct Current Power Supply 
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4.17-135 

BATTERY R16-BTA1
FAILS TO PROVIDE

OUTPUT

R16-A1-0040
Sheet 76

BATTERY R16-BTA1
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G1

Sheet 81

CIRCUIT BREAKER FROM
R16-BTA1 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTA1
1.20E-05

  
Figure 4.17-2. Sheet 80  Direct Current Power Supply 
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4.17-136 

BATTERY R16-BTA1
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G1
Sheet 80

R16-BT_-LP-C_90

Sheet 82

BATTERY R16-BTA1
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTA1
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2

R16-BT_-LP-CCFNSR_1_2

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1

R16-BT_-LP-CCFNSR_1_3

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_1_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_1_5

2 1.50E-07

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_3

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_4

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_4

3 7.54E-09

  
Figure 4.17-2. Sheet 81  Direct Current Power Supply 
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4.17-137 

R16-BT_-LP-C_90
Sheet 81

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_4_5

3 7.54E-09

CCF of all components
in group

'R16-BT_-LP-CCFNSR'

R16-BT_-LP-CCFNSR_ALL

5 4.07E-07

  
Figure 4.17-2. Sheet 82  Direct Current Power Supply 
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4.17-138 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-A2

R16-A2

DC BUS R16-A2 FAILS
DURING OPERATION

R16-BDC-LP-R16A2

2 4.80E-06

NO POWER FROM SOURCES

R16-A2-0000

NO POWER FROM ISP
R12-A201A

R16-A2-0010

NO POWER THROUGH B/C
R16-BYCA2

R16-A2-0020

Sheet 84

LOSS OF 480 V AC FROM
BUS R12-A2-01A

R12-A2-01A

2 1.00E-03

NO POWER FROM THE
R16-BTA2 BATTERY

R16-A2-0030

Sheet 127

DC BUS R16-A2 IN
MAINTENANCE

R16-BDC-TM-R16A2

2 5.00E-04

  
Figure 4.17-2. Sheet 83  Direct Current Power Supply 
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4.17-139 

NO POWER THROUGH B/C
R16-BYCA2

R16-A2-0020
Sheet 83

BATTERY CHARGER
R16-BYCA2 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G2

Sheet 85

480V FEEDER BREAKER
TO R16-BYCA2 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYCA2
1.20E-05

BATT. CHARG.
R16-BYCA2 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR16A2
1.20E-05

BATTERY CHARGER
R16-BYCA2 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYCA2
5.00E-04

  
Figure 4.17-2. Sheet 84  Direct Current Power Supply 
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4.17-140 

BATTERY CHARGER
R16-BYCA2 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G2
Sheet 84

R16-BYC-LP-C_91

Sheet 86

BATTERY CHARGER
R16-BYCA2 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYCA2
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2

R16-BYC-LP-CCFNSR_1_2

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1

R16-BYC-LP-CCFNSR_2_3

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_2_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_2_5

2 1.11E-06

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.17-2. Sheet 85  Direct Current Power Supply 
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4.17-141 

R16-BYC-LP-C_91
Sheet 85

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_4_5

3 7.37E-08

CCF of all components
in group

'R16-BYC-LP-CCFNSR'

R16-BYC-LP-CCFNSR_ALL

5 3.98E-06

  
Figure 4.17-2. Sheet 86  Direct Current Power Supply 
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4.17-142 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-B1

R16-B1

DC BUS R16-B1 FAILS
DURING OPERATION

R16-BDC-LP-R16B1

2 4.80E-06

NO POWER FROM SOURCES

R16-B1-0000

NO POWER FROM ISP
R12-B201A

R16-B1-0010

NO POWER THROUGH B/C
R16-BYCB1

R16-B1-0020

Sheet 88

LOSS OF 480 V AC FROM
BUS R12-B2-01B

R12-B2-01B

2 1.00E-03

NO POWER FROM THE
R16-BTB1 BATTERY

R16-B1-0030
Sheet 126

BATTERY R16-BTB1
FAILS TO PROVIDE

OUTPUT

R16-B1-0040

Sheet 91

BATTERY R16-BTB1 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTB1
5.00E-04

DC BUS R16-B1 IN
MAINTENANCE

R16-BDC-TM-R16B1

2 5.00E-04

  
Figure 4.17-2. Sheet 87  Direct Current Power Supply 
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4.17-143 

NO POWER THROUGH B/C
R16-BYCB1

R16-B1-0020
Sheet 87

BATTERY CHARGER
R16-BYCB1 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G3

Sheet 89

480V FEEDER BREAKER
TO R16-BYCB1 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYCB1
1.20E-05

BATT. CHARG.
R16-BYCB1 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR16B1
1.20E-05

BATTERY CHARGER
R16-BYCB1 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYCB1
5.00E-04

  
Figure 4.17-2. Sheet 88  Direct Current Power Supply 
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4.17-144 

BATTERY CHARGER
R16-BYCB1 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G3
Sheet 88

R16-BYC-LP-C_92

Sheet 90

BATTERY CHARGER
R16-BYCB1 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYCB1
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1

R16-BYC-LP-CCFNSR_1_3

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1

R16-BYC-LP-CCFNSR_2_3

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_3_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_3_5

2 1.11E-06

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_3

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_4

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.17-2. Sheet 89  Direct Current Power Supply 
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R16-BYC-LP-C_92
Sheet 89

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R16-BYC-LP-CCFNSR'

R16-BYC-LP-CCFNSR_ALL

5 3.98E-06

  
Figure 4.17-2. Sheet 90  Direct Current Power Supply 
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4.17-146 

BATTERY R16-BTB1
FAILS TO PROVIDE

OUTPUT

R16-B1-0040
Sheet 87

BATTERY R16-BTB1
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G3

Sheet 92

CIRCUIT BREAKER FROM
R16-BTB1 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTB1
1.20E-05

  
Figure 4.17-2. Sheet 91  Direct Current Power Supply 
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4.17-147 

BATTERY R16-BTB1
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G3
Sheet 91

R16-BT_-LP-C_92

Sheet 93

BATTERY R16-BTB1
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTB1
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1

R16-BT_-LP-CCFNSR_1_3

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1

R16-BT_-LP-CCFNSR_2_3

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_3_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_3_5

2 1.50E-07

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_3

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_4

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_4

3 7.54E-09

  
Figure 4.17-2. Sheet 92  Direct Current Power Supply 
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4.17-148 

R16-BT_-LP-C_92
Sheet 92

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_3_4_5

3 7.54E-09

CCF of all components
in group

'R16-BT_-LP-CCFNSR'

R16-BT_-LP-CCFNSR_ALL

5 4.07E-07

  
Figure 4.17-2. Sheet 93  Direct Current Power Supply 
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4.17-149 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-B2

R16-B2

DC BUS R16-B2 FAILS
DURING OPERATION

R16-BDC-LP-R16B2

2 4.80E-06

NO POWER FROM SOURCES

R16-B2-0000

NO POWER FROM ISP
R12-B201A

R16-B2-0010

NO POWER THROUGH B/C
R16-BYCB2

R16-B2-0020

Sheet 95

LOSS OF 480 V AC FROM
BUS R12-B2-01B

R12-B2-01B

2 1.00E-03

NO POWER FROM THE
R16-BTB2 BATTERY

R16-B2-0030
Sheet 125

BATTERY R16-BTB2
FAILS TO PROVIDE

OUTPUT

R16-B2-0040

Sheet 98

BATTERY R16-BTB2 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTB2
5.00E-04

DC BUS R16-B2 IN
MAINTENANCE

R16-BDC-TM-R16B2

2 5.00E-04

  
Figure 4.17-2. Sheet 94  Direct Current Power Supply 
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4.17-150 

NO POWER THROUGH B/C
R16-BYCB2

R16-B2-0020
Sheet 94

BATTERY CHARGER
R16-BYCB2 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G4

Sheet 96

480V FEEDER BREAKER
TO R16-BYCB2 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYCB2
1.20E-05

BATT. CHARG.
R16-BYCB2 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR16B2
1.20E-05

BATTERY CHARGER
R16-BYCB2 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYCB2
5.00E-04

  
Figure 4.17-2. Sheet 95  Direct Current Power Supply 
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4.17-151 

BATTERY CHARGER
R16-BYCB2 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G4
Sheet 95

R16-BYC-LP-C_93

Sheet 97

BATTERY CHARGER
R16-BYCB2 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYCB2
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_1_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_2_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCB2

R16-BYC-LP-CCFNSR_3_4

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB2 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_4_5

2 1.11E-06

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_4

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_4

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_4_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_4

3 7.37E-08

  
Figure 4.17-2. Sheet 96  Direct Current Power Supply 
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4.17-152 

R16-BYC-LP-C_93
Sheet 96

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_4_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R16-BYC-LP-CCFNSR'

R16-BYC-LP-CCFNSR_ALL

5 3.98E-06

  
Figure 4.17-2. Sheet 97  Direct Current Power Supply 
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4.17-153 

BATTERY R16-BTB2
FAILS TO PROVIDE

OUTPUT

R16-B2-0040
Sheet 94

BATTERY R16-BTB2
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G4

Sheet 99

CIRCUIT BREAKER FROM
R16-BTB2 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTB2
1.20E-05

  
Figure 4.17-2. Sheet 98  Direct Current Power Supply 
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4.17-154 

BATTERY R16-BTB2
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G4
Sheet 98

R16-BT_-LP-C_93

Sheet 100

BATTERY R16-BTB2
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTB2
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_1_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_2_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_3_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTB2 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_4_5

2 1.50E-07

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_4

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_3_4

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_4_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_4

3 7.54E-09

  
Figure 4.17-2. Sheet 99  Direct Current Power Supply 
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R16-BT_-LP-C_93
Sheet 99

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_4_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTB1 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_3_4_5

3 7.54E-09

CCF of all components
in group

'R16-BT_-LP-CCFNSR'

R16-BT_-LP-CCFNSR_ALL

5 4.07E-07

  
Figure 4.17-2. Sheet 100  Direct Current Power Supply 
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4.17-156 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-C

R16-C

DC BUS R16-C FAILS
DURING OPERATION

R16-BDC-LP-R16C

2 4.80E-06

NO POWER FROM SOURCES

R16-C-0000

NO POWER FROM ISP
R12-C23

R16-C-0010

NO POWER THROUGH B/C
R16-BYCC

R16-C-0020

Sheet 102

LOSS OF 480 V AC FROM
BUS R12-C23

R12-C23
1.00E-03

NO POWER FROM THE
R16-BTC BATTERY

R16-C-0030

Sheet 1

DC BUS R16-C IN
MAINTENANCE

R16-BDC-TM-R16C

2 5.00E-04

  
Figure 4.17-2. Sheet 101  Direct Current Power Supply 
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4.17-157 

NO POWER THROUGH B/C
R16-BYCC

R16-C-0020
Sheet 101

BATTERY CHARGER
R16-BYCC FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G5

Sheet 103

480V FEEDER BREAKER
TO R16-BYCC OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYCC
1.20E-05

BATT. CHARG. R16-BYCC
OUTPUT BREAKER OPENS

SPURIOUSLY

R16-LCB-CO-TOR16C
1.20E-05

BATTERY CHARGER
R16-BYCC IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYCC
5.00E-04

  
Figure 4.17-2. Sheet 102  Direct Current Power Supply 
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4.17-158 

BATTERY CHARGER
R16-BYCC FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFNSR-G5
Sheet 102

R16-BYC-LP-C_94

Sheet 104

BATTERY CHARGER
R16-BYCC FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYCC
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_1_5

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_2_5

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_3_5

2 1.11E-06

CCF of two
components:

R16-BYC-LP-R16BYCB2 &
R16-BYC-LP-R16BYCC

R16-BYC-LP-CCFNSR_4_5

2 1.11E-06

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCA2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_2_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_3_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_1_4_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB1 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_3_5

3 7.37E-08

  
Figure 4.17-2. Sheet 103  Direct Current Power Supply 
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4.17-159 

R16-BYC-LP-C_94
Sheet 103

CCF of three
components:

R16-BYC-LP-R16BYCA2 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_2_4_5

3 7.37E-08

CCF of three
components:

R16-BYC-LP-R16BYCB1 &
R16-BYC-LP-R16BYCB2 &

R16-BYC-LP-
R16-BYC-LP-CCFNSR_3_4_5

3 7.37E-08

CCF of all components
in group

'R16-BYC-LP-CCFNSR'

R16-BYC-LP-CCFNSR_ALL

5 3.98E-06

  
Figure 4.17-2. Sheet 104  Direct Current Power Supply 
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4.17-160 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-12

R16-12

DC BUS R16-12 FAILS
DURING OPERATION

R16-BDC-LP-R1612

2 4.80E-06

NO POWER FROM SOURCES

R16-12-0000

NO POWER FROM ISP
R12-A31

R16-12-0010

NO POWER THROUGH B/C
R16-BYC12

R16-12-0020

Sheet 106

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

2 1.00E-03

NO POWER FROM THE
BATTERY R16-BT12

R16-12-0030
Sheet 10

BATTERY R16-BT12
FAILS TO PROVIDE

OUTPUT

R16-12-0040

BATTERY DE2BY001
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G2

Sheet 111

CIRCUIT BREAKER FROM
R16-BT12 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT12
1.20E-05

BATTERY R16-BT12 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BT12
5.00E-04

DC BUS R16-12 IN
MAINTENANCE

R16-BDC-TM-R1612

2 5.00E-04

  
Figure 4.17-2. Sheet 105  Direct Current Power Supply 
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4.17-161 

NO POWER THROUGH B/C
R16-BYC12

R16-12-0020
Sheet 105

BATTERY CHARGER
R16-BYC12 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G2

Sheet 107

480V FEEDER BREAKER
TO R16-BYC12 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC12
1.20E-05

BATT. CHARG.
R16-BYC12 OUTPUT

BREAKER OPENS
SPURIOUSLY

R16-LCB-CO-TOR1612
1.20E-05

BATTERY CHARGER
R16-BYC12 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC12
5.00E-04

  
Figure 4.17-2. Sheet 106  Direct Current Power Supply 
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4.17-162 

BATTERY CHARGER
R16-BYC12 FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G2
Sheet 106

R16-BYC-LP-C_71

Sheet 108

R16-BYC-LP-C_70

Sheet 109

R16-BYC-LP-C_69

Sheet 110

BATTERY CHARGER
R16-BYC12 FAILS TO
MAINTAIN OUTPUT

R16-BYC-LP-R16BYC12
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12

R16-BYC-LP-CCFSR_1_2

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21

R16-BYC-LP-CCFSR_2_3

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_2_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_2_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_2_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_2_7

2 6.32E-07

  
Figure 4.17-2. Sheet 107  Direct Current Power Supply 
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4.17-163 

R16-BYC-LP-C_71
Sheet 107

CCF of two
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_2_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_4

3 2.11E-08

  
Figure 4.17-2. Sheet 108  Direct Current Power Supply 
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4.17-164 

R16-BYC-LP-C_70
Sheet 107

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_4

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_3_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_5

3 2.11E-08

  
Figure 4.17-2. Sheet 109  Direct Current Power Supply 
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4.17-165 

R16-BYC-LP-C_69
Sheet 107

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC12 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_2_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 110  Direct Current Power Supply 
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4.17-166 

BATTERY DE2BY001
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G2
Sheet 105

R16-BT_-LP-C_71

Sheet 112

R16-BT_-LP-C_70

Sheet 113

R16-BT_-LP-C_69

Sheet 114

BATTERY DE2BY001
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT12
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12

R16-BT_-LP-CCFSR_1_2

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21

R16-BT_-LP-CCFSR_2_3

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_2_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_2_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_2_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_2_7

2 8.57E-08

  
Figure 4.17-2. Sheet 111  Direct Current Power Supply 
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4.17-167 

R16-BT_-LP-C_71
Sheet 111

CCF of two
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_2_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_3

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_4

3 2.15E-09

  
Figure 4.17-2. Sheet 112  Direct Current Power Supply 
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4.17-168 

R16-BT_-LP-C_70
Sheet 111

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_4

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_3_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_5

3 2.15E-09

  
Figure 4.17-2. Sheet 113  Direct Current Power Supply 
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4.17-169 

R16-BT_-LP-C_69
Sheet 111

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT12 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_2_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 114  Direct Current Power Supply 
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4.17-170 

LOSS OF POWER FROM
250V DC

SAFETY-RELATED BUS
R16-11

R16-11

DC BUS R16-11 FAILS
DURING OPERATION

R16-BDC-LP-R1611

2 4.80E-06

NO POWER FROM SOURCES

R16-11-0000

NO POWER FROM ISP
R12-A31

R16-11-0010

NO POWER THROUGH B/C
R16-BYC11

R16-11-0020

Sheet 116

LOSS OF 480 V AC FROM
BUS R12-A31

R12-A31

2 1.00E-03

NO POWER FROM THE
BATTERY R16-BT11

R16-11-0030
Sheet 11

BATTERY R16-BT11
FAILS TO PROVIDE

OUTPUT

R16-11-0040

BATTERY R16-BT11
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G1

Sheet 121

CIRCUIT BREAKER FROM
R16-BT11 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BT11
1.20E-05

BATTERY R16-BT11 IN
TEST AND MAINTENANCE.

R16-BT_-TM-R16BT11
5.00E-04

DC BUS R16-11 IN
MAINTENANCE

R16-BDC-TM-R1611

2 5.00E-04

  
Figure 4.17-2. Sheet 115  Direct Current Power Supply 



NEDO-33201 Rev 3 

4.17-171 

NO POWER THROUGH B/C
R16-BYC11

R16-11-0020
Sheet 115

BATTERY CHARGER
R16-BYC11  FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G1

Sheet 117

480V FEEDER BREAKER
TO R16-BYC11 OPENS

SPURIOUSLY

R16-LCB-CO-TOR16BYC11
1.20E-05

BATT. CHARG.
R16-BYC11 OUTPUT
BREAKER  OPENS

SPURIOUSLY

R16-LCB-CO-TOR1611
1.20E-05

BATTERY CHARGER
R16-BYC11 IN TEST AND

MAINTENANCE

R16-BYC-TM-R16BYC11
5.00E-04

  
Figure 4.17-2. Sheet 116  Direct Current Power Supply 
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4.17-172 

BATTERY CHARGER
R16-BYC11  FAILS TO
MAINTAIN OUTPUT --

including common
cause

R16-BYC-LP-CCFSR-G1
Sheet 116

R16-BYC-LP-C_68

Sheet 118

R16-BYC-LP-C_67

Sheet 119

R16-BYC-LP-C_66

Sheet 120

BATTERY CHARGER
R16-BYC11  FAILS TO

MAINTAIN OUTPUT

R16-BYC-LP-R16BYC11
1.68E-04

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12

R16-BYC-LP-CCFSR_1_2

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21

R16-BYC-LP-CCFSR_1_3

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22

R16-BYC-LP-CCFSR_1_4

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31

R16-BYC-LP-CCFSR_1_5

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32

R16-BYC-LP-CCFSR_1_6

2 6.32E-07

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC41

R16-BYC-LP-CCFSR_1_7

2 6.32E-07

  
Figure 4.17-2. Sheet 117  Direct Current Power Supply 
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4.17-173 

R16-BYC-LP-C_68
Sheet 117

CCF of two
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC42

R16-BYC-LP-CCFSR_1_8

2 6.32E-07

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_3

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_4

3 2.11E-08

  
Figure 4.17-2. Sheet 118  Direct Current Power Supply 
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4.17-174 

R16-BYC-LP-C_67
Sheet 117

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC12 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_2_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_4

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_5

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC21 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_3_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_5

3 2.11E-08

  
Figure 4.17-2. Sheet 119  Direct Current Power Supply 



NEDO-33201 Rev 3 

4.17-175 

R16-BYC-LP-C_66
Sheet 117

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC22 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_4_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_6

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC31 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_5_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_7

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC32 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_6_8

3 2.11E-08

CCF of three
components:

R16-BYC-LP-R16BYC11 &
R16-BYC-LP-R16BYC41 &

R16-BYC-LP-
R16-BYC-LP-CCFSR_1_7_8

3 2.11E-08

CCF of all components
in group

'R16-BYC-LP-CCFSR'

R16-BYC-LP-CCFSR_ALL

8 3.98E-06

  
Figure 4.17-2. Sheet 120  Direct Current Power Supply 
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4.17-176 

BATTERY R16-BT11
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFSR-G1
Sheet 115

R16-BT_-LP-C_68

Sheet 122

R16-BT_-LP-C_67

Sheet 123

R16-BT_-LP-C_66

Sheet 124

BATTERY R16-BT11
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BT11
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12

R16-BT_-LP-CCFSR_1_2

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21

R16-BT_-LP-CCFSR_1_3

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22

R16-BT_-LP-CCFSR_1_4

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31

R16-BT_-LP-CCFSR_1_5

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32

R16-BT_-LP-CCFSR_1_6

2 8.57E-08

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT41

R16-BT_-LP-CCFSR_1_7

2 8.57E-08

  
Figure 4.17-2. Sheet 121  Direct Current Power Supply 
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4.17-177 

R16-BT_-LP-C_68
Sheet 121

CCF of two
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT42

R16-BT_-LP-CCFSR_1_8

2 8.57E-08

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_3

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_4

3 2.15E-09

  
Figure 4.17-2. Sheet 122  Direct Current Power Supply 
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4.17-178 

R16-BT_-LP-C_67
Sheet 121

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT12 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_2_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_4

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_5

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT21 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_3_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_5

3 2.15E-09

  
Figure 4.17-2. Sheet 123  Direct Current Power Supply 
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4.17-179 

R16-BT_-LP-C_66
Sheet 121

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT22 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_4_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_6

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT31 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_5_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_7

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT32 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_6_8

3 2.15E-09

CCF of three
components:

R16-BT_-LP-R16BT11 &
R16-BT_-LP-R16BT41 &

R16-BT_-LP-R1
R16-BT_-LP-CCFSR_1_7_8

3 2.15E-09

CCF of all components
in group

'R16-BT_-LP-CCFSR'

R16-BT_-LP-CCFSR_ALL

8 4.07E-07

  
Figure 4.17-2. Sheet 124  Direct Current Power Supply 
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4.17-180 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-B2 (BATTERY ONLY)

R16-B2-ST

DC BUS R16-B2 FAILS
DURING OPERATION

R16-BDC-LP-R16B2

2 4.80E-06

NO POWER FROM THE
R16-BTB2 BATTERY

R16-B2-0030

Sheet 94

DC BUS R16-B2 IN
MAINTENANCE

R16-BDC-TM-R16B2

2 5.00E-04

  
Figure 4.17-2. Sheet 125  Direct Current Power Supply 
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4.17-181 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-B1 (BATTERY ONLY)

R16-B1-ST

DC BUS R16-B1 FAILS
DURING OPERATION

R16-BDC-LP-R16B1

2 4.80E-06

NO POWER FROM THE
R16-BTB1 BATTERY

R16-B1-0030

Sheet 87

DC BUS R16-B1 IN
MAINTENANCE

R16-BDC-TM-R16B1

2 5.00E-04

  
Figure 4.17-2. Sheet 126  Direct Current Power Supply 
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4.17-182 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-A2 (BATTERY ONLY)

R16-A2-ST

DC BUS R16-A2 FAILS
DURING OPERATION

R16-BDC-LP-R16A2

2 4.80E-06

NO POWER FROM THE
R16-BTA2 BATTERY

R16-A2-0030
Sheet 83

BATTERY R16-BTA2
FAILS TO PROVIDE

OUTPUT

R16-A2-0040

Sheet 128

BATTERY R16-BTA2 IN
TEST AND MAINTENANCE

R16-BT_-TM-R16BTA2
5.00E-04

DC BUS R16-A2 IN
MAINTENANCE

R16-BDC-TM-R16A2

2 5.00E-04

  
Figure 4.17-2. Sheet 127  Direct Current Power Supply 



NEDO-33201 Rev 3 

4.17-183 

BATTERY R16-BTA2
FAILS TO PROVIDE

OUTPUT

R16-A2-0040
Sheet 127

BATTERY R16-BTA2
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G2

Sheet 129

CIRCUIT BREAKER FROM
R16-BTA2 OPENS

SPURIOUSLY

R16-LCB-CO-FROMR16BTA2
1.20E-05

  
Figure 4.17-2. Sheet 128  Direct Current Power Supply 
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BATTERY R16-BTA2
FAILS TO PROVIDE
OUTPUT -- including

common cause

R16-BT_-LP-CCFNSR-G2
Sheet 128

R16-BT_-LP-C_91

Sheet 130

BATTERY R16-BTA2
FAILS TO PROVIDE

OUTPUT

R16-BT_-LP-R16BTA2
4.80E-05

CCF of two
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2

R16-BT_-LP-CCFNSR_1_2

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1

R16-BT_-LP-CCFNSR_2_3

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB2

R16-BT_-LP-CCFNSR_2_4

2 1.50E-07

CCF of two
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTC

R16-BT_-LP-CCFNSR_2_5

2 1.50E-07

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_3

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_4

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA1 &
R16-BT_-LP-R16BTA2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_1_2_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_4

3 7.54E-09

  
Figure 4.17-2. Sheet 129  Direct Current Power Supply 
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R16-BT_-LP-C_91
Sheet 129

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB1 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_3_5

3 7.54E-09

CCF of three
components:

R16-BT_-LP-R16BTA2 &
R16-BT_-LP-R16BTB2 &

R16-BT_-LP-R1
R16-BT_-LP-CCFNSR_2_4_5

3 7.54E-09

CCF of all components
in group

'R16-BT_-LP-CCFNSR'

R16-BT_-LP-CCFNSR_ALL

5 4.07E-07

  
Figure 4.17-2. Sheet 130  Direct Current Power Supply 
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4.17-186 

LOSS OF POWER FROM
250V DC

NONSAFETY-RELATED BUS
R16-A1 (BATTERY ONLY)

R16-A1-ST

DC BUS R16-A1 FAILS
DURING OPERATION

R16-BDC-LP-R16A1

2 4.80E-06

NO POWER FROM THE
R16-BTA1 BATTERY

R16-A1-0030

Sheet 76

DC BUS R16-A1 IN
MAINTENANCE

R16-BDC-TM-R16A1

2 5.00E-04

  
Figure 4.17-2. Sheet 131  Direct Current Power Supply 
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4.18  CONTAINMENT SYSTEM - (T10) 

4.18.1  Functional Description 

The function of the containment system is to limit the fission product release from the core to the 
environment and to provide a leak tight vessel enclosing the Reactor Pressure Vessel (RPV) and 
associated equipment. 

4.18.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) It is assumed that isolation valves for vacuum breakers 1, 2, and 3 are redundant, passive, 
process-actuated, check-valve type isolation valves.  These isolation valves are diverse 
from the primary vacuum breakers and do not require any support systems. 

(2) Failure data for the vacuum breaker isolation valves is conservatively assumed to be the 
same as conventional check valve data. 

(3) For purposes of the PRA, the Containment System includes the drywell, the suppression 
chamber, the drywell/suppression chamber (DW/SC) connecting vents, the spillover pipes, 
the containment isolation system, the vacuum relief valves, the containment overpressure 
protection system, and the containment isolation valves required for the “break outside 
containment” tops defined in Subsection 4.18.9.1. 

(4) RWCU Train A and Train B each run half of the time.  For quantification speed, flags are 
used to denote running trains.  To be consistent with the modeling in the RWCU system 
model, train A is assumed to be running and is the only train required to isolate for a break 
outside of containment in an RWCU line. To support the use of generic data, the trains are 
assumed to be rotated at least quarterly.   

(5) The nitrogen or air stored in their corresponding accumulators is sufficient to close the 
safety-related air-operated containment isolation valves, and therefore, that supply from the 
High Pressure Nitrogen (P54) or Instrument Air (P52) systems is not necessary. 

(6) In the event of a LOCA outside containment due to ruptures in the Isolation Condenser 
System, only the failure upon isolation of loop A of the system has been modeled.  This 
assumption is based on the very low probability of ICS loop rupture. The behavior of loops 
B, C and D is similar.  

(7) For a MSL break outside containment, it is conservatively assumed that all four main steam 
lines need to isolate.  Common cause failures of the MSIVs are separated into two groups: 
one group for the inboard MSIVs, and one group for the outboard MSIVs.  Separation is 
justified by the different operating conditions and pneumatic sources. 

(8) All I&C logic and components are contained in the support systems. 

4.18.3  System Description 

The Containment System is comprised of the drywell (DW), suppression pool (SP), wetwell 
(WW) gas space, and the vent system.  The Passive Containment Cooling System (PCCS), which 
is an integral part of containment, is modeled separately (see Section 4.19).  The vent system and 
the PCCS vent lines establish flow paths from the drywell to the suppression pool. 
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In addition, the wetwell-to-drywell vacuum breakers establish a flow path from the wetwell gas 
space to the drywell for the purpose of limiting the maximum differential pressure that could 
exist between the wetwell gas space and the drywell.  The containment is inerted with nitrogen 
during normal plant operation.  

The containment vessel is a reinforced concrete vessel that has an internal steel liner providing 
the leak-tight containment boundary. 

The Containment System analysis described here refers to the system configuration shown in the 
diagram of Figure 4.18-1. 

4.18.3.1  Hardware Configuration 

The containment system mainly consists of the following components: 

Drywell (DW) 

The DW is made up of two volumes, the upper DW and the lower DW, which are geometrically 
separated by the Reactor Pressure Vessel (RPV) support skirt and pedestal.  The two DW 
volumes are connected by open flow paths between the upper and lower drywell regions through 
the RPV support skirt. 

Suppression Chamber (SC) 

The SC, also referred to as the wetwell, is made up of a water volume (suppression pool) and a 
gas volume above the pool. 

The suppression pool is a large body of water that absorbs energy by condensing steam from 
Safety Relief Valve (SRV) discharges and postulated pipe breaks.  The suppression pool also 
serves as a source of reactor makeup water.  The SC also serves to retain radioactive materials 
routed to it with the blowdown flow. 

DW/SC Connecting Vents 

The SC is connected to the DW by a vent system, which includes twelve vent modules.  These 
vent modules are built into the vertical cylindrical wall, which separates the upper DW from the 
SC. 

Spillover Pipes 

The ESBWR spillover function provides a DW to SC connection for transferring water from the 
DW to the suppression pool.  Spillover is accomplished by ten pipes, which are built into the 
vent wall.  If water ascending through the DW annulus following a postulated LOCA reaches the 
entrance of the spillover pipes, it flows to the suppression pool.  These lines are fitted with 
valves that open at the same time as the equalizing lines. 

Containment Isolation System  

The Containment Isolation System provides protection against release of radioactive materials to 
the environment as a result of accidents occurring in systems or components within the 
containment.  Protection is provided by isolation of lines and ducts that penetrate the 
containment boundary. 

The Containment Isolation System consists of the valves that are required to close and the 
portion of the instrumentation, from sensor to the actuation device that generates containment 
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isolation signals (isolation logic) during an accident in which containment integrity is necessary.  
In the Level 1 analysis, only the isolation of LOCAs outside containment in IC pipes, RWCU 
pipes, main steam (MS) pipes, or Feedwater pipes is modeled because these are the only 
plausible breaks that could lead to a significant loss of RCS inventory outside of the containment 
building.  The Level 2 analysis considers the isolation of the feedwater and main steam lines to 
prevent release of radioactive material during an accident. 

Vacuum Relief 

The ESBWR design provides a vacuum relief function to limit the magnitude of a negative 
pressure differential between the DW and the SC.  The vacuum relief function is accomplished 
by three DW/SC vacuum breakers installed in the diaphragm floor.  These vacuum breakers 
operate passively in response to a negative DW-to-SC to pressure gradient and are otherwise 
held closed by combination of gravity and the normally positive DW-to-SC pressure gradient.  
Each vacuum breaker is equipped with a diverse, redundant, passive, process-actuated check-
type isolation valve, which provides isolation capability if the vacuum breaker sticks open or 
leaks in its closed position.  The isolation valve is normally in the closed position and, like the 
vacuum breaker itself, is process-actuated by differential pressure between the SC and DW.  In 
this manner the isolation valve is more like a redundant vacuum breaker than an isolation valve, 
and both valves would have to leak simultaneously to create a leakage path from the SC to the 
DW.  Four position sensors are located around the disk periphery of the primary vacuum 
breakers to provide the plant operator with confirmation that the disks are securely seated.  

Vent 

At the outer wall of the containment structural boundary there is a normally isolated pipeline 
forming part of the Containment Inerting System capable of venting the suppression pool air 
volume to the Reactor Building exhaust stack.  The hardened vent is normally closed by air 
operated valves that are only opened by operator action under emergency procedures to vent 
overpressure and provide decay heat removal if required.  Once opened, the vent is modeled to 
remain open. 

4.18.3.2  System Operation 

The containment is inerted prior to reactor heatup for startup from an external source before 
hydrotest.  During shutdown and plant outages, pre-entry purge is provided with the 
establishment of clean breathable atmosphere throughout the containment.  The Containment 
Inerting System (CIS) (T31) provides the nitrogen inerting prior to plant startup and the nitrogen 
pre-entry purging with breathable atmosphere during shutdowns and plant outages. 

During plant operation nitrogen makeup is also provided by CIS.  The CIS maintains the drywell 
and wetwell pressures slightly above the reactor building pressure to ensure that that there is no 
air leakage from reactor building to the containment.  The differential pressure setpoint is 
selected such that a positive containment differential pressure can be maintained without 
excessive wasteful inerting with nitrogen.  Following a postulated LOCA, high-energy fluids 
from the RPV pressurize the DW.  In the early portion of the post–LOCA transient, the DW 
pressure is relieved by flow of the non-condensables and steam through the main vent system to 
the suppression pool, where the steam is condensed.  In the long term, steam generated by decay 
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power flows to the PCCS where its latent heat is transferred via the PCCS condensers to the 
ICS/PCCS pool. 

In case of a LOCA outside containment, the Containment Isolation System actuates closing the 
open lines that penetrate the containment boundary. For the Level 1 PRA, isolation of lines that 
have the potential to be a source of significant RCS inventory loss is modeled.  These lines 
include the main steam lines, the feedwater lines, the isolation condenser system loops, and the 
reactor water clean up system lines.  The Level 2 PRA models the isolation of the feedwater lines 
and the main steam lines to prevent radiological release. 

4.18.3.3  Components Location 

The Containment System components are located within the reactor building, drywell and the 
steam tunnel. 

4.18.4  Automatic and Manual Control 

All controls, instrumentation, and alarms are summarized in Table 4.18-1. 

4.18.4.1  Automatic Actuation 

In case of a LOCA outside containment, automatic actuation of containment isolation valves is 
initiated.  The actuation signals credited in the isolation of these LOCAs are listed by type of 
LOCA as follows:  

IC pipe breaks 

• High radiation in the IC pool 

• High flow (differential pressure) in steam supply line 

• High flow (differential pressure) in condensate return line 

Main Steam line breaks 

• Reactor water level 2 

• High condenser vacuum 

Feedwater line breaks 

Only the air-operated check valve (F102A/B) on each feedwater line receives an isolation signal: 

• Feedwater lines differential flow 

RWCU line breaks 

• Reactor water level 2 

• High flow rate in the RWCU train 

All isolation valves are actuated automatically, no manual recovery of auto-actuation failure is 
credited in the containment system model except for RWCU line breaks. 
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4.18.4.2  Manual Actuation 

Manual actuation is required for containment venting to provide containment overpressure 
protection and decay heat removal.  The isolation of a break outside containment in an RWCU 
line can also be isolated manually in addition to the normal automatic isolation. 

4.18.4.3  Safety Actuation  
The vacuum breakers and associated back-up valves are passively process-actuated in response 
to positive SC to DW differential pressure. 

4.18.5  System Interfaces 

The Containment System dependencies are included in the dependency matrix given in 
Table 4.18-2a.  Transfer gates in the containment model are documented in Table 4.18-2b.  

4.18.6  System Testing 

Closure of the MSIVs is tested monthly.  The isolation function of the check valves located in 
the feedwater lines is tested during each refueling outage.  

RWCU containment isolation valves G31-F002A/B, G31-F003A/B, G31-F007A/B, and 
G31-F008A/B are cycled when the trains are alternated.  

ICS isolation-valves B32-F001A/B/C/D, B32-F002A/B/C/D, B32-F003A/B/C/D, and B32-
F004A/B/C/D are tested every three months. 

The tests performed during power operation on components included in the fault trees do not 
affect their availabilities relative to the modeled functions. 

The tests are summarized in Table 4.18-3. 

4.18.7  System Maintenance 

Maintenance is not performed on system components located inside the containment during 
power operation. Maintenance performed on the containment isolation valves during power 
operation does not make them unavailable to carryout their penetration isolation functions.  

No containment system maintenance is modeled in the PRA. 

4.18.8  Common-Cause Failures 

The common cause failures have been grouped in Table 4.18-4.  No exceptions were made to the 
method outlined in Section 5.3. 

4.18.9  Fault Tree Analysis 

Various fault trees have been developed to determine system unavailability and identify 
important components. 

The following system functions are required: 

• Isolation of all vacuum breaker leaks. 
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• Steam suppression in the pool after a significant RPV depressurization.  This includes the 
need for at least two of three vacuum breakers to be closed for the steam suppression 
function to be successful and at least one vacuum breaker able to open after steam 
suppression to avoid containment failure due to depressurization. 

• Isolation of ICS pipe breaks outside containment. 

• Isolation of MSL breaks outside containment. 

• Isolation of Feedwater pipe breaks outside containment. 

• Isolation of RWCU pipe breaks outside containment. 

• Containment venting to provide decay heat removal and containment overpressure 
protection. 

4.18.9.1  Top Event Definitions 

Fault trees have been developed for the functions mentioned above.  Their top gates are indicated 
below:  

• Gate DL-TOPVB represents the failure to isolate all vacuum breaker leaks. 

• Gate DS-TOPVB represents the failure of the steam suppression function after a 
significant RPV depressurization. 

• Gate BC-TOPICS represents the failure to isolate IC pipe breaks outside containment. 

• Gate BC-TOPFWLA represents the failure to isolate main Feedwater line A breaks 
outside containment. 

• Gate BC-TOPFWLB represents the failure to isolate main Feedwater line B breaks 
outside containment. 

• Gate BC-TOPRWCU represents the failure to isolate RWCU pipe breaks outside 
containment in the operating train. 

• Gate BC-TOPMSL represents the failure to isolate main steam pipe breaks outside 
containment. 

• Gate WV-TOPVENT represents the failure of containment venting to perform decay heat 
removal and containment overpressure protection. 

• Gate IM-TOPSDC represents the failure of an operator to manually isolate a break 
outside containment in an RWCU line.   

4.18.9.2  Fault Tree Description 

The fault tree is shown in Figure 4.18-2.  

4.18.9.3  Human Interactions 

The human actions considered in the fault trees are collected in Table 4.18-5. 

T10-XFE-CONTVENT represents the operator’s failure to actuate containment venting, which 
can only occur by manual initiation. 
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4.18.9.4  Special Events 

There are no special events in the Containment model.  

4.18.10  Results of Fault Tree Analysis 

The fault tree results provide quantitative values of system unavailability and of the importance 
of specific components to that total. 

The quantification of core damage sequences implicitly includes the contribution of basic event 
for this system.  This justification process enables checking the global consistency of the system 
fault trees and their relationship with the rest of the systems modeled in the PRA. 

In addition, the importance measurements obtained from core damage frequency equations, 
allow identification of the most relevant basic events and system component failures in an 
integrated context, as well as the determination of their relative importance with respect to the 
basic events and component failures of the other systems modeled. 

4.18.11  PRA Insights 

All of the containment system functions, with the exception of containment venting, feature high 
diversity and redundancy, which leads to very good reliability.  The containment venting 
function, which relies on human actuation and has two single failure points, is less reliable. 
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Table 4.18-1  

Containment System - Control Room Instrumentation and Alarms 

Controls 
G31-F002A / B open / close 
G31-F003A / B open / close 
G31-F007A / B open / close  
G31-F008A / B open / close 
B21- F001A / B / C / D open / close 
B21- F002A / B / C / D open / close 

Displays 
DW temperature 
DW pressure 
Differential pressure DW to SC and DW to outside containment 
DW oxygen and hydrogen concentrations 
DW radiation level 
SC gas space temperature 
SC gas space pressure 
Differential pressure SC to outside containment 
SC oxygen and hydrogen concentrations 
SC radiation level 
Suppression pool temperature 
Suppression pool level 
DW water level  
Vacuum breakers SC to DW open/close position indication 
B32-F001A / B / C / D position open / close 
B32-F002A / B / C / D position open / close 
B32-F003A / B / C / D position open / close 
B32-F004A / B / C / D position open / close 
G31-F002A / B position open / close 
G31-F003A / B position open / close 
G31-F007A / B position open / close 
G31-F008A / B position open / close 
B21- F001A / B / C / D position open / close 
B21- F002A / B / C / D position open / close 

Alarms 
DW temperature high 
DW pressure high 
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Table 4.18-1  

Containment System - Control Room Instrumentation and Alarms 

DW oxygen and hydrogen concentrations high 
DW radiation level high 
SC gas space temperature high 
SC gas space pressure high 
Differential pressure SC to outside containment 
SC oxygen and hydrogen concentrations high 
SC radiation level high 
Suppression pool temperature high 
Suppression pool level low 
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Table 4.18-2a  

Containment System - System Dependencies 

COMPONENT POWERED CONTROL
SIGNAL P54 (HPNSS) P52 (IAS) C71 (RPS) 

B32-F001 C74 (DIV I AND III) 
C72 (DPS) 

 
YES 

  

B32-F002 C74 (DIV II AND IV) 
C72 (DPS)) 

 
YES 

  

B32-F003 C74 (DIV II AND IV) 
C72 (DPS) 

 
YES 

  

B32-F004 C74 (DIV I AND III) 
C72 (DPS) 

 
YES 

  

B21-F001A/B/C/D   
YES 

  
YES 

B21-F002A/B/C/D   YES  
YES 

G31-F002A/B C74 (DIV II AND IV)    

G31-F003A/B C74 (DIV I AND III) 
C72 (DPS) 

   

G31-F007 A/B C74 (DIV II AND IV)    

G31-F008A/B C74 (DIV I AND III) 
C72 (DPS) 

   

B21-F102A/B C74 (DIV I AND III    

T10-F011 C62 (2 DIVISIONS)* YES   

T10-F012 C62 (2 DIVISIONS)* YES   

*The specific actuation divisions are not yet designated.  The signals are currently conservatively 
modeled with screening values of 1E-3; this is deemed acceptable because the human error to initiate 
containment venting is the dominant failure mode. 
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Table 4.18-2b  

Containment System - Transfer 

Transfer Description 

C71-B21-F001A-CLOSE AUTOMATIC SIGNAL FROM RPS TO F001A FAILS 

C71-B21-F001B-CLOSE AUTOMATIC SIGNAL FROM RPS TO F001B FAILS 

C71-B21-F001C-CLOSE AUTOMATIC SIGNAL FROM RPS TO F001C FAILS 

C71-B21-F001D-CLOSE AUTOMATIC SIGNAL FROM RPS TO F001D FAILS 

C71-B21-F002A-CLOSE AUTOMATIC SIGNAL FROM RPS TO F002A FAILS 

C71-B21-F002B-CLOSE AUTOMATIC SIGNAL FROM RPS TO F002B FAILS 

C71-B21-F002C-CLOSE AUTOMATIC SIGNAL FROM RPS TO F002C FAILS 

C71-B21-F002D-CLOSE AUTOMATIC SIGNAL FROM RPS TO F002D FAILS 

C72-B32-F001-DPS DPS FAILURE 

C72-B32-F002-DPS DPS FAILURE 

C72-B32-F003-DPS DPS FAILURE 

C72-B32-F004-DPS DPS FAILURE 

C72-G31-F003A-DPS DPS FAILS 

C72-G31-F003B-DPS DPS FAILS 

C72-G31-F008A-DPS DPS FAILS 

C72-G31-F008B-DPS DPS FAILS 

C74-B21-F102A-DIV1 FAILURE OF SSLC DIV 1 

C74-B21-F102A-DIV3 FAILURE OF SSLC DIV 3 

C74-B21-F102B-DIV1 FAILURE OF SSLC DIV 1 

C74-B21-F102B-DIV3 FAILURE OF SSLC DIV 3 

C74-B32-F001-DIV1 SSLC DIV 1 FAILURE 

C74-B32-F001-DIV3 SSLC DIV 3 FAILURE 

C74-B32-F002-DIV2 SSLC DIV 2 FAILURE 

C74-B32-F002-DIV4 SSLC DIV 4 FAILURE 

C74-B32-F003-DIV2 SSLC DIV 2 FAILURE 

C74-B32-F003-DIV4 SSLC DIV 4 FAILURE 

C74-B32-F004-DIV1 SSLC DIV 1 FAILURE 

C74-B32-F004-DIV3 SSLC DIV 3 FAILURE 

C74-G31-F002A-DIV2 SSLC DIV 2 FAILS 

C74-G31-F002A-DIV4 SSLC DIV 4 FAILS 

C74-G31-F002B-DIV2 SSLC DIV 2 FAILS 
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Table 4.18-2b  

Containment System - Transfer 

Transfer Description 

C74-G31-F002B-DIV4 SSLC DIV 4 FAILS 

C74-G31-F003A-DIV1 SSLC DIV 1 FAILS 

C74-G31-F003A-DIV3 SSLC DIV 3 FAILS 

C74-G31-F003B-DIV1 SSLC DIV 1 FAILS 

C74-G31-F003B-DIV3 SSLC DIV 3 FAILS 

C74-G31-F007A-DIV2 SSLC DIV 2 FAILS 

C74-G31-F007A-DIV4 SSLC DIV 4 FAILS 

C74-G31-F007B-DIV2 SSLC DIV 2 FAILS 

C74-G31-F007B-DIV4 SSLC DIV 4 FAILS 

C74-G31-F008A-DIV1 SSLC DIV 1 FAILS 

C74-G31-F008A-DIV3 SSLC DIV 3 FAILS 

C74-G31-F008B-DIV1 SSLC DIV 1 FAILS 

C74-G31-F008B-DIV3 SSLC DIV 3 FAILS 

P52-T10-AIRLOSS LOSS OF INSTRUMENT AIR 

P54-B32-LOSSOFHPN2 LOSS OF HIGH PRESSURE NITROGEN SUPPLY SYSTEM 

R12-A2-02A MOTIVE POWER FAILS TO VALVE F044A 

R12-B2-02B MOTIVE POWER FAILS TO VALVE F044B 
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Table 4.18-3  

Containment System - Component Test and Maintenance 

Component Expected test interval 
B21-F001A/B/C/D (Inboard MSIVs) 1 month 
B21-F002A/B/C/D (Outboard MSIVs) 1 month 
G31-F002A/B (RWCU) 1 month (train rotation) 
G31-F003A/B (RWCU) 1 month (train rotation) 
G31-F007A/B (RWCU) 1 month (train rotation) 
G31-F008A/B (RWCU) 1 month (train rotation) 
B32-F001A/B/C/D (ICS steam) 3 months 
B32-F002A/B/C/D (ICS steam) 3 months 
B32-F003A/B/C/D (ICS condensate) 3 months 
B32-F004A/B/C/D (ICS condensate) 3 months 
B21-F102A/B (FW) 3 months 
T10-F011 (containment venting) 3 months 
T10-F012 (containment venting) 3 months 
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Table 4.18-4  

Containment System - Common Cause Failures 

Basic Event Probability Description 

T10-ACV-CC-
BUTTERFLY_1_2 1.76E-04 CCF of two components: T10-ACV-CC-F011 & T10-ACV-

CC-F012 

T10-MSIV-OO-F001_1_2 3.95E-06 CCF of two components: B21-ACV-OO-F001A & B21-
ACV-OO-F001B 

T10-MSIV-OO-F001_1_2_3 1.21E-05 CCF of three components: B21-ACV-OO-F001A & B21-
ACV-OO-F001B & B21-ACV-OO-F001C 

T10-MSIV-OO-F001_1_2_4 1.21E-05 CCF of three components: B21-ACV-OO-F001A & B21-
ACV-OO-F001B & B21-ACV-OO-F001D 

T10-MSIV-OO-F001_1_3 3.95E-06 CCF of two components: B21-ACV-OO-F001A & B21-
ACV-OO-F001C 

T10-MSIV-OO-F001_1_3_4 1.21E-05 CCF of three components: B21-ACV-OO-F001A & B21-
ACV-OO-F001C & B21-ACV-OO-F001D 

T10-MSIV-OO-F001_1_4 3.95E-06 CCF of two components: B21-ACV-OO-F001A & B21-
ACV-OO-F001D 

T10-MSIV-OO-F001_2_3 3.95E-06 CCF of two components: B21-ACV-OO-F001B & B21-
ACV-OO-F001C 

T10-MSIV-OO-F001_2_3_4 1.21E-05 CCF of three components: B21-ACV-OO-F001B & B21-
ACV-OO-F001C & B21-ACV-OO-F001D 

T10-MSIV-OO-F001_2_4 3.95E-06 CCF of two components: B21-ACV-OO-F001B & B21-
ACV-OO-F001D 

T10-MSIV-OO-F001_3_4 3.95E-06 CCF of two components: B21-ACV-OO-F001C & B21-
ACV-OO-F001D 

T10-MSIV-OO-F001_ALL 1.21E-04 CCF of all components in group 'T10-MSIV-OO-F001' 

T10-MSIV-OO-F002_1_2 3.95E-06 CCF of two components: B21-ACV-OO-F002A & B21-
ACV-OO-F002B 

T10-MSIV-OO-F002_1_2_3 1.21E-05 CCF of three components: B21-ACV-OO-F002A & B21-
ACV-OO-F002B & B21-ACV-OO-F002C 

T10-MSIV-OO-F002_1_2_4 1.21E-05 CCF of three components: B21-ACV-OO-F002A & B21-
ACV-OO-F002B & B21-ACV-OO-F002D 

T10-MSIV-OO-F002_1_3 3.95E-06 CCF of two components: B21-ACV-OO-F002A & B21-
ACV-OO-F002C 

T10-MSIV-OO-F002_1_3_4 1.21E-05 CCF of three components: B21-ACV-OO-F002A & B21-
ACV-OO-F002C & B21-ACV-OO-F002D 

T10-MSIV-OO-F002_1_4 3.95E-06 CCF of two components: B21-ACV-OO-F002A & B21-
ACV-OO-F002D 

T10-MSIV-OO-F002_2_3 3.95E-06 CCF of two components: B21-ACV-OO-F002B & B21-
ACV-OO-F002C 
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Table 4.18-4  

Containment System - Common Cause Failures 

Basic Event Probability Description 

T10-MSIV-OO-F002_2_3_4 1.21E-05 CCF of three components: B21-ACV-OO-F002B & B21-
ACV-OO-F002C & B21-ACV-OO-F002D 

T10-MSIV-OO-F002_2_4 3.95E-06 CCF of two components: B21-ACV-OO-F002B & B21-
ACV-OO-F002D 

T10-MSIV-OO-F002_3_4 3.95E-06 CCF of two components: B21-ACV-OO-F002C & B21-
ACV-OO-F002D 

T10-MSIV-OO-F002_ALL 1.21E-04 CCF of all components in group 'T10-MSIV-OO-F002' 

T10-UV_-CC-VBISVS_1_2 2.50E-07 CCF of two components: T10-UV_-CC-ISV1 & T10-UV_-
CC-ISV2 

T10-UV_-CC-VBISVS_1_2_3 5.23E-07 CCF of three components: T10-UV_-CC-ISV1 & T10-UV_-
CC-ISV2 & T10-UV_-CC-ISV3 

T10-UV_-CC-VBISVS_1_3 2.50E-07 CCF of two components: T10-UV_-CC-ISV1 & T10-UV_-
CC-ISV3 

T10-UV_-CC-VBISVS_2_3 2.50E-07 CCF of two components: T10-UV_-CC-ISV2 & T10-UV_-
CC-ISV3 

T10-UV_-OO-VBISVS_1_2 2.50E-06 CCF of two components: T10-UV_-OO-ISV1 & T10-UV_-
OO-ISV2 

T10-UV_-OO-VBISVS_1_2_3 2.28E-05 CCF of three components: T10-UV_-OO-ISV1 & T10-UV_-
OO-ISV2 & T10-UV_-OO-ISV3 

T10-UV_-OO-VBISVS_1_3 2.50E-06 CCF of two components: T10-UV_-OO-ISV1 & T10-UV_-
OO-ISV3 

T10-UV_-OO-VBISVS_2_3 2.50E-06 CCF of two components: T10-UV_-OO-ISV2 & T10-UV_-
OO-ISV3 

T10-VB_-CC_1_2 1.13E-07 CCF of two components: T10-VB_-CC-VB1 & T10-VB_-
CC-VB2 

T10-VB_-CC_1_2_3 4.19E-07 CCF of three components: T10-VB_-CC-VB1 & T10-VB_-
CC-VB2 & T10-VB_-CC-VB3 

T10-VB_-CC_1_3 1.13E-07 CCF of two components: T10-VB_-CC-VB1 & T10-VB_-
CC-VB3 

T10-VB_-CC_2_3 1.13E-07 CCF of two components: T10-VB_-CC-VB2 & T10-VB_-
CC-VB3 

T10_B21-ACV-OO_1_2 1.93E-04 CCF of two components: B21-ACV-OO-F102A & B21-
ACV-OO-F102B 

T10_B21-UV_-OO_1_2 2.20E-04 CCF of two components: B21-UV_-OO-F103A & B21-
UV_-OO-F103B 

T10_B32-NMO-OO_1_2 1.11E-05 CCF of two components: B32-NMO-OO-F001 & B32-
NMO-OO-F004 

T10_B32-NOV-OO_1_2 1.93E-04 CCF of two components: B32-ACV-OO-F002 & B32-ACV-
OO-F003 
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Table 4.18-4  

Containment System - Common Cause Failures 

Basic Event Probability Description 

T10_B32-UV_-OO_1_2 3.56E-07 CCF of two components: B32-UV_-OO-F016 & B32-UV_-
OO-F017 

T10_B32-UV_-OO_1_2_3 2.82E-06 CCF of three components: B32-UV_-OO-F016 & B32-
UV_-OO-F017 & B32-UV_-OO-F018 

T10_B32-UV_-OO_1_2_4 2.82E-06 CCF of three components: B32-UV_-OO-F016 & B32-
UV_-OO-F017 & B32-UV_-OO-F019 

T10_B32-UV_-OO_1_3 3.56E-07 CCF of two components: B32-UV_-OO-F016 & B32-UV_-
OO-F018 

T10_B32-UV_-OO_1_3_4 2.82E-06 CCF of three components: B32-UV_-OO-F016 & B32-
UV_-OO-F018 & B32-UV_-OO-F019 

T10_B32-UV_-OO_1_4 3.56E-07 CCF of two components: B32-UV_-OO-F016 & B32-UV_-
OO-F019 

T10_B32-UV_-OO_2_3 3.56E-07 CCF of two components: B32-UV_-OO-F017 & B32-UV_-
OO-F018 

T10_B32-UV_-OO_2_3_4 2.82E-06 CCF of three components: B32-UV_-OO-F017 & B32-
UV_-OO-F018 & B32-UV_-OO-F019 

T10_B32-UV_-OO_2_4 3.56E-07 CCF of two components: B32-UV_-OO-F017 & B32-UV_-
OO-F019 

T10_B32-UV_-OO_3_4 3.56E-07 CCF of two components: B32-UV_-OO-F018 & B32-UV_-
OO-F019 

T10_B32-UV_-OO_ALL 1.72E-05 CCF of all components in group 'T10_B32-UV_-OO' 

T10_G31-ACV-OO_1_2 3.95E-06 CCF of two components: G31-ACV-OO-F003A & G31-
ACV-OO-F003B 

T10_G31-ACV-OO_1_2_3 1.21E-05 CCF of three components: G31-ACV-OO-F003A & G31-
ACV-OO-F003B & G31-ACV-OO-F008A 

T10_G31-ACV-OO_1_2_4 1.21E-05 CCF of three components: G31-ACV-OO-F003A & G31-
ACV-OO-F003B & G31-ACV-OO-F008B 

T10_G31-ACV-OO_1_3 3.95E-06 CCF of two components: G31-ACV-OO-F003A & G31-
ACV-OO-F008A 

T10_G31-ACV-OO_1_3_4 1.21E-05 CCF of three components: G31-ACV-OO-F003A & G31-
ACV-OO-F008A & G31-ACV-OO-F008B 

T10_G31-ACV-OO_1_4 3.95E-06 CCF of two components: G31-ACV-OO-F003A & G31-
ACV-OO-F008B 

T10_G31-ACV-OO_2_3 3.95E-06 CCF of two components: G31-ACV-OO-F003B & G31-
ACV-OO-F008A 

T10_G31-ACV-OO_2_3_4 1.21E-05 CCF of three components: G31-ACV-OO-F003B & G31-
ACV-OO-F008A & G31-ACV-OO-F008B 

T10_G31-ACV-OO_2_4 3.95E-06 CCF of two components: G31-ACV-OO-F003B & G31-
ACV-OO-F008B 
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Table 4.18-4  

Containment System - Common Cause Failures 

Basic Event Probability Description 

T10_G31-ACV-OO_3_4 3.95E-06 CCF of two components: G31-ACV-OO-F008A & G31-
ACV-OO-F008B 

T10_G31-ACV-OO_ALL 1.21E-04 CCF of all components in group 'T10_G31-ACV-OO' 

T10_G31-NOV-OO_1_2 3.95E-06 CCF of two components: G31-ACV-OO-F002A & G31-
ACV-OO-F002B 

T10_G31-NOV-OO_1_2_3 1.21E-05 CCF of three components: G31-ACV-OO-F002A & G31-
ACV-OO-F002B & G31-ACV-OO-F007A 

T10_G31-NOV-OO_1_2_4 1.21E-05 CCF of three components: G31-ACV-OO-F002A & G31-
ACV-OO-F002B & G31-ACV-OO-F007B 

T10_G31-NOV-OO_1_3 3.95E-06 CCF of two components: G31-ACV-OO-F002A & G31-
ACV-OO-F007A 

T10_G31-NOV-OO_1_3_4 1.21E-05 CCF of three components: G31-ACV-OO-F002A & G31-
ACV-OO-F007A & G31-ACV-OO-F007B 

T10_G31-NOV-OO_1_4 3.95E-06 CCF of two components: G31-ACV-OO-F002A & G31-
ACV-OO-F007B 

T10_G31-NOV-OO_2_3 3.95E-06 CCF of two components: G31-ACV-OO-F002B & G31-
ACV-OO-F007A 

T10_G31-NOV-OO_2_3_4 1.21E-05 CCF of three components: G31-ACV-OO-F002B & G31-
ACV-OO-F007A & G31-ACV-OO-F007B 

T10_G31-NOV-OO_2_4 3.95E-06 CCF of two components: G31-ACV-OO-F002B & G31-
ACV-OO-F007B 

T10_G31-NOV-OO_3_4 3.95E-06 CCF of two components: G31-ACV-OO-F007A & G31-
ACV-OO-F007B 

T10_G31-NOV-OO_ALL 1.21E-04 CCF of all components in group 'T10_G31-NOV-OO' 

T10_G31-NSRACV-OO_1_2 1.93E-04 CCF of two components: G31-ACV-OO-F004A & G31-
ACV-OO-F004B 

T10_G31-NSRMOV-OO_1_2 2.11E-04 CCF of two components: G31-MOV-OO-F044A & G31-
MOV-OO-F044B 
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Table 4.18-5  

Containment System - Human Error Events 

Basic Event Probability Description 

T10-XFE-CONTVENT 1.77E-02 OPERATOR FAILS TO ACTUATE CONTAINMENT 
VENTING  
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Table 4.18-6  

Containment System – Top Events 

Top Event Description Sheet

BC-TOPFWLA 
There are two check valves in series, the outer valve is an air-operated 
check valve that is modeled as an ACV. One of the two must successfully 
close to achieve function success. 

31 

BC-TOPFWLB 
There are two check valves in series, the outer valve is an air-operated 
check valve that is modeled as an ACV. One of the two must successfully 
close to achieve function success. 

32 

BC-TOPICS 
Both the supply side and condensate side piping must be isolated to be 
successful, each has two valves in series that can individually provide 
successful isolation. 

33 

BC-TOPMSL 
There are four main steam lines, each has an inboard and an outboard 
containment isolation valve in series. Success for each line requires one of 
the two valves in series to close on demand, and overall top success 
requires that all four main steam lines are successfully isolated. 

18 

BC-TOPRWCU 

There are two trains of RWCU suction and each has two parallel flowpaths 
for a total of four flowpaths that must be isolated. Each flowpath has three 
isolation valves in series, any of which can individually isolate its respective 
path. Top success requires that all four flowpaths (2 per train) are 
successfully isolated. 

48 

DL-TOPVB 3 out of 3 vacuum breakers re-close to allow DHR with PCCS. 2 

DS-TOPVB Pressure suppression requires that 2 out of 3 vacuum breakers are closed, 
and vacuum relief requires that 1 of 3 vacuum breakers open when needed. 6 

IM-TOPSDC 

This is a simple top that models the failure of an operator to isolate a break 
outside containment in an RWCU line by closing one manual valve. It is 
assumed that the break has occurred outboard of where the piping for the 
two parallel containment penetrations for each RWCU train join together into 
one pipe. 

1 

WV-TOPVENT 
An open flowpath must be provided in the Containment Inerting System 
(CIS) to allow flow of heated steam from the wetwell airspace out through 
the containment vent stack. This requires two normally-closed valves in 
series to open successfully. 

13 



NEDO-33201 Rev 3 

 4.18-20

 
Table 4.18-7  

Containment System - Basic Events 

Basic Event Probability Description 

B21-ACV-OO-F001A 2.00E-03 F001A FAILS TO CLOSE 

B21-ACV-OO-F001B 2.00E-03 F001B FAILS TO CLOSE 

B21-ACV-OO-F001C 2.00E-03 F001C FAILS TO CLOSE 

B21-ACV-OO-F001D 2.00E-03 F001D FAILS TO CLOSE 

B21-ACV-OO-F002A 2.00E-03 F002A FAILS TO CLOSE 

B21-ACV-OO-F002B 2.00E-03 F002B FAILS TO CLOSE 

B21-ACV-OO-F002C 2.00E-03 F002C FAILS TO CLOSE 

B21-ACV-OO-F002D 2.00E-03 F002D FAILS TO CLOSE 

B21-ACV-OO-F102A 2.00E-03 AIR OPERATED VALVE F102A FAILS TO CLOSE 

B21-ACV-OO-F102B 2.00E-03 AIR OPERATED VALVE F102B FAILS TO CLOSE 

B21-UV_-OO-F103A 1.00E-03 CHECK VALVE F103A FAILS TO CLOSE 

B21-UV_-OO-F103B 1.00E-03 CHECK VALVE F103B FAILS TO CLOSE 

B32-ACC-FO-A001 2.40E-06 NITROGEN ACCUMULATOR A001 RUPTURES 
CATASTROPHICALLY 

B32-ACC-FO-A002 2.40E-06 NITROGEN ACCUMULATOR A002 RUPTURES 
CATASTROPHICALLY 

B32-ACC-FO-A003 2.40E-06 NITROGEN ACCUMULATOR A003 RUPTURES 
CATASTROPHICALLY 

B32-ACC-FO-A004 2.40E-06 NITROGEN ACCUMULATOR A004 RUPTURES 
CATASTROPHICALLY 

B32-ACV-OO-F002 2.00E-03 NOV VALVE F002 FAILS TO CLOSE 

B32-ACV-OO-F003 2.00E-03 NOV VALVE F003 FAILS TO CLOSE 

B32-NMO-OO-F001 1.00E-04 NMO VALVE F001 FAILS TO CLOSE 

B32-NMO-OO-F004 1.00E-04 NMO VALVE F004 FAILS TO CLOSE 

B32-UV_-OO-F016 1.00E-03 CHECK VALVE F016 FAILS TO CLOSE 

B32-UV_-OO-F017 1.00E-03 CHECK VALVE F017 FAILS TO CLOSE 

B32-UV_-OO-F018 1.00E-03 CHECK VALVE F018 FAILS TO CLOSE 

B32-UV_-OO-F019 1.00E-03 CHECK VALVE F019 FAILS TO CLOSE 

B32-UV_-RL-F016 2.40E-05 CHECK VALVE F016 EXPERIENCES REVERSE LEAKAGE 

B32-UV_-RL-F017 2.40E-05 CHECK VALVE F017 EXPERIENCES REVERSE LEAKAGE 

B32-UV_-RL-F018 2.40E-05 CHECK VALVE F018 EXPERIENCES REVERSE LEAKAGE 

B32-UV_-RL-F019 2.40E-05 CHECK VALVE F019 EXPERIENCES REVERSE LEAKAGE 

G31-ACV-OO-F002A 2.00E-03 NOV F002A FAILS TO CLOSE 
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Table 4.18-7  

Containment System - Basic Events 

Basic Event Probability Description 

G31-ACV-OO-F002B 2.00E-03 NOV F002B FAILS TO CLOSE 

G31-ACV-OO-F003A 2.00E-03 ACV F003A FAILS TO CLOSE 

G31-ACV-OO-F003B 2.00E-03 ACV F003B FAILS TO CLOSE 

G31-ACV-OO-F004A 2.00E-03 NSR ACV F004A FAILS TO CLOSE 

G31-ACV-OO-F004B 2.00E-03 NSR ACV F004B FAILS TO CLOSE 

G31-ACV-OO-F007A 2.00E-03 NOV F007A FAILS TO CLOSE 

G31-ACV-OO-F007B 2.00E-03 NOV F007B FAILS TO CLOSE 

G31-ACV-OO-F008A 2.00E-03 ACV F008A FAILS TO CLOSE 

G31-ACV-OO-F008B 2.00E-03 ACV F008B FAILS TO CLOSE 

G31-BV_-OO-BOC 1.00E-04 MANUAL VALVE FAILS TO CLOSE 

G31-FLG-SF-ARUN 5.00E-01 SPLIT FRACTION RWCU/SDC TRAIN A RUNNING TRAIN B 
STANDBY 

G31-FLG-SF-BRUN 5.00E-01 SPLIT FRACTION RWCU/SDC TRAIN B RUNNING TRAIN A 
STANDBY 

G31-MOV-OO-
F044A 4.00E-03 MOTOR OPERATED VALVE F044A FAILS TO CLOSE 

G31-MOV-OO-
F044B 4.00E-03 MOTOR OPERATED VALVE F044B FAILS TO CLOSE 

G31-XHE-FO-MIBOC 1.77E-02 OPERATOR FAILS TO ISOLATE BOC IN RWCU 

T10-ACV-CC-F011 2.00E-03 AOV F011 FAILS TO OPEN 

T10-ACV-CC-F012 2.00E-03 AOV F012 FAILS TO OPEN 

T10-ACV-OC-F011 2.40E-05 ACV F011 TRANSFERS CLOSED 

T10-ACV-OC-F012 2.40E-05 ACV F012 TRANSFERS CLOSED 

T10-F011-ACT1 1.00E-03 ACTUATION FAILURE 1 

T10-F011-ACT2 1.00E-03 ACTUATION FAILURE 2 

T10-F012-ACT1 1.00E-03 ACTUATION FAILURE 1 

T10-F012-ACT2 1.00E-03 ACTUATION FAILURE 2 

T10-UV_-CC-ISV1 1.00E-04 BACKUP CHECK VALVE 1 FAILS TO OPEN 

T10-UV_-CC-ISV2 1.00E-04 BACKUP CHECK VALVE 2 FAILS TO OPEN 

T10-UV_-CC-ISV3 1.00E-04 BACKUP CHECK VALVE 3 FAILS TO OPEN 

T10-UV_-OO-ISV1 1.00E-03 BACKUP VALVE 1 FAILS TO CLOSE 

T10-UV_-OO-ISV2 1.00E-03 BACKUP VALVE 2 FAILS TO CLOSE 

T10-UV_-OO-ISV3 1.00E-03 BACKUP VALVE 3 FAILS TO CLOSE 

T10-UV_-RL-1 2.40E-05 PROBABILITY OF LEAK IN BACKUP VALVE 1 
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Table 4.18-7  

Containment System - Basic Events 

Basic Event Probability Description 

T10-UV_-RL-2 2.40E-05 PROBABILITY OF LEAK IN BACKUP VALVE 2 

T10-UV_-RL-3 2.40E-05 PROBABILITY OF LEAK IN BACKUP VALVE 3 

T10-VB_-CC-VB1 1.00E-05 VB1 FAILS TO OPEN 

T10-VB_-CC-VB2 1.00E-05 VB2 FAILS TO OPEN 

T10-VB_-CC-VB3 1.00E-05 VB3 FAILS TO OPEN 

T10-VB_-LK-VB1 1.00E-04 PROBABILITY OF LEAK IN VACUUM BREAKER 1 

T10-VB_-LK-VB2 1.00E-04 PROBABILITY OF LEAK IN VACUUM BREAKER 2 

T10-VB_-LK-VB3 1.00E-04 PROBABILITY OF LEAK IN VACUUM BREAKER 3 
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Table 4.18-8  

Containment System - Cutsets 

For each system top event, the dominant cutsets are shown below. 

BC-TOPFWLA FAILURE TO ISOLATE BREAK OUTSIDE CONTAINMENT IN FW LINE 
"A" 

Probability % of 
Top Event Probability Description 

B21-ACV-OO-F102A 2.E-03 AIR OPERATED VALVE F102A FAILS TO 
CLOSE 2.E-06 74.8 

B21-UV_-OO-F103A 1.E-03 CHECK VALVE F103A FAILS TO CLOSE 

B21-ACV-OO-F102A 2.E-03 AIR OPERATED VALVE F102A FAILS TO 
CLOSE 

4.39E-07 16.4 
T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 

B21-UV_-OO-F103A 1.E-03 CHECK VALVE F103A FAILS TO CLOSE 
1.93E-07 7.2 T10_B21-ACV-

OO_1_2 1.93E-04 CCF of two components: B21-ACV-OO-
F102A & B21-ACV-OO-F102B 

T10_B21-ACV-
OO_1_2 1.93E-04 CCF of two components: B21-ACV-OO-

F102A & B21-ACV-OO-F102B 
4.24E-08 1.6 

T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 

B21-UV_-OO-F103A 1.E-03 CHECK VALVE F103A FAILS TO CLOSE 

C74-B21-F102A-DIV1 1.E-03 FAILURE OF SSLC DIV 1 1.E-09 0.0 

C74-B21-F102A-DIV3 1.E-03 FAILURE OF SSLC DIV 3 

C74-B21-F102A-DIV1 1.E-03 FAILURE OF SSLC DIV 1 

C74-B21-F102A-DIV3 1.E-03 FAILURE OF SSLC DIV 3 2.2E-10 0.0 
T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 
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BC-TOPFWLB FAILURE TO ISOLATE BREAK OUTSIDE CONTAINMENT IN FW LINE 
"B" 

Probability % of 
Top Event Probability Description 

B21-ACV-OO-F102B 2.E-03 AIR OPERATED VALVE F102B FAILS TO 
CLOSE 2.E-06 74.8 

B21-UV_-OO-F103B 1.E-03 CHECK VALVE F103B FAILS TO CLOSE 

B21-ACV-OO-F102B 2.E-03 AIR OPERATED VALVE F102B FAILS TO 
CLOSE 

4.39E-07 16.4 
T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 

B21-UV_-OO-F103B 1.E-03 CHECK VALVE F103B FAILS TO CLOSE 
1.93E-07 7.2 T10_B21-ACV-

OO_1_2 1.93E-04 CCF of two components: B21-ACV-OO-
F102A & B21-ACV-OO-F102B 

T10_B21-ACV-
OO_1_2 1.93E-04 CCF of two components: B21-ACV-OO-

F102A & B21-ACV-OO-F102B 
4.24E-08 1.6 

T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 

B21-UV_-OO-F103B 1.E-03 CHECK VALVE F103B FAILS TO CLOSE 

C74-B21-F102B-DIV1 1.E-03 FAILURE OF SSLC DIV 1 1.E-09 0.0 

C74-B21-F102B-DIV3 1.E-03 FAILURE OF SSLC DIV 3 

C74-B21-F102B-DIV1 1.E-03 FAILURE OF SSLC DIV 1 

C74-B21-F102B-DIV3 1.E-03 FAILURE OF SSLC DIV 3 2.2E-10 0.0 
T10_B21-UV_-
OO_1_2 2.2E-04 CCF of two components: B21-UV_-OO-

F103A & B21-UV_-OO-F103B 

 
BC-TOPICS FAILURE TO ISOLATE BREAK OUTSIDE CONTAINMENT IN ICS LINE 

Probability % of 
Top Event Probability Description 

B32-ACV-OO-F002 2.E-03 NOV VALVE F002 FAILS TO CLOSE 
2.E-07 38.4 

B32-NMO-OO-F001 1.E-04 NMO VALVE F001 FAILS TO CLOSE 

B32-ACV-OO-F003 2.E-03 NOV VALVE F003 FAILS TO CLOSE 
2.E-07 38.4 

B32-NMO-OO-F004 1.E-04 NMO VALVE F004 FAILS TO CLOSE 

B32-ACV-OO-F002 2.E-03 NOV VALVE F002 FAILS TO CLOSE 
2.22E-08 4.3 

T10_B32-NMO-OO_1_2 1.11E-05 CCF of two components: B32-NMO-OO-
F001 & B32-NMO-OO-F004 

B32-ACV-OO-F003 2.E-03 NOV VALVE F003 FAILS TO CLOSE 
2.22E-08 4.3 

T10_B32-NMO-OO_1_2 1.11E-05 CCF of two components: B32-NMO-OO-
F001 & B32-NMO-OO-F004 
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Probability % of 
Top Event Probability Description 

B32-NMO-OO-F001 1.E-04 NMO VALVE F001 FAILS TO CLOSE 
1.93E-08 3.7 

T10_B32-NOV-OO_1_2 1.93E-04 CCF of two components: B32-ACV-OO-
F002 & B32-ACV-OO-F003 

B32-NMO-OO-F004 1.E-04 NMO VALVE F004 FAILS TO CLOSE 
1.93E-08 3.7 

T10_B32-NOV-OO_1_2 1.93E-04 CCF of two components: B32-ACV-OO-
F002 & B32-ACV-OO-F003 

P54-B32-LOSSOFHPN2 1.E-03 LOSS OF HIGH PRESSURE NITROGEN 
SUPPLY SYSTEM 

1.72E-08 3.3 
T10_B32-UV_-OO_ALL 1.72E-05 CCF of all components in group 

'T10_B32-UV_-OO' 

P54-B32-LOSSOFHPN2 1.E-03 LOSS OF HIGH PRESSURE NITROGEN 
SUPPLY SYSTEM 

2.82E-09 0.5 
T10_B32-UV_-
OO_1_2_3 2.82E-06 

CCF of three components: B32-UV_-OO-
F016 & B32-UV_-OO-F017 & B32-UV_-
OO-F018 

P54-B32-LOSSOFHPN2 1.E-03 LOSS OF HIGH PRESSURE NITROGEN 
SUPPLY SYSTEM 

2.82E-09 0.5 
T10_B32-UV_-
OO_1_2_4 2.82E-06 

CCF of three components: B32-UV_-OO-
F016 & B32-UV_-OO-F017 & B32-UV_-
OO-F019 

P54-B32-LOSSOFHPN2 1.E-03 LOSS OF HIGH PRESSURE NITROGEN 
SUPPLY SYSTEM 

2.82E-09 0.5 
T10_B32-UV_-
OO_1_3_4 2.82E-06 

CCF of three components: B32-UV_-OO-
F016 & B32-UV_-OO-F018 & B32-UV_-
OO-F019 
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BC-TOPMSL FAILURE TO ISOLATE BREAK OUTSIDE CONTAINMENT IN MS LINES 

Probability % of 
Top Event Probability Description 

B21-ACV-OO-F001A 2.E-03 F001A FAILS TO CLOSE 
4.E-06 10.0 

B21-ACV-OO-F002A 2.E-03 F002A FAILS TO CLOSE 

B21-ACV-OO-F001B 2.E-03 F001B FAILS TO CLOSE 
4.E-06 10.0 

B21-ACV-OO-F002B 2.E-03 F002B FAILS TO CLOSE 

B21-ACV-OO-F001C 2.E-03 F001C FAILS TO CLOSE 
4.E-06 10.0 

B21-ACV-OO-F002C 2.E-03 F002C FAILS TO CLOSE 

B21-ACV-OO-F001D 2.E-03 F001D FAILS TO CLOSE 
4.E-06 10.0 

B21-ACV-OO-F002D 2.E-03 F002D FAILS TO CLOSE 

B21-ACV-OO-F001A 2.E-03 F001A FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F002A-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F002A FAILS 

B21-ACV-OO-F001B 2.E-03 F001B FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F002B-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F002B FAILS 

B21-ACV-OO-F001C 2.E-03 F001C FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F002C-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F002C FAILS 

B21-ACV-OO-F001D 2.E-03 F001D FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F002D-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F002D FAILS 

B21-ACV-OO-F002A 2.E-03 F002A FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F001A-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001A FAILS 

B21-ACV-OO-F002B 2.E-03 F002B FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F001B-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001B FAILS 

B21-ACV-OO-F002C 2.E-03 F002C FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F001C-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001C FAILS 

B21-ACV-OO-F002D 2.E-03 F002D FAILS TO CLOSE 
2.E-06 5.0 

C71-B21-F001D-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001D FAILS 

C71-B21-F001A-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001A FAILS 

1.E-06 2.5 
C71-B21-F002A-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 

F002A FAILS 
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Probability % of 
Top Event Probability Description 

C71-B21-F001B-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001B FAILS 

1.E-06 2.5 
C71-B21-F002B-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 

F002B FAILS 

C71-B21-F001C-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001C FAILS 

1.E-06 2.5 
C71-B21-F002C-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 

F002C FAILS 

C71-B21-F001D-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 
F001D FAILS 

1.E-06 2.5 
C71-B21-F002D-CLOSE 1.E-03 AUTOMATIC SIGNAL FROM RPS TO 

F002D FAILS 

B21-ACV-OO-F001A 2.E-03 F001A FAILS TO CLOSE 
2.42E-07 0.6 T10-MSIV-OO-

F002_ALL 1.21E-04 CCF of all components in group 'T10-
MSIV-OO-F002' 
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BC-TOPRWCU FAILURE TO ISOLATE BREAK OUTSIDE CONTAINMENT IN RWCU 
LINE 

Probability % of 
Top Event Probability Description 

G31-ACV-OO-F007A 2.E-03 NOV F007A FAILS TO CLOSE 

G31-ACV-OO-F008A 2.E-03 ACV F008A FAILS TO CLOSE 1.6E-08 36.2 

G31-MOV-OO-F044A 4.E-03 MOTOR OPERATED VALVE F044A 
FAILS TO CLOSE 

G31-ACV-OO-F002A 2.E-03 NOV F002A FAILS TO CLOSE 

G31-ACV-OO-F003A 2.E-03 ACV F003A FAILS TO CLOSE 8.E-09 18.1 

G31-ACV-OO-F004A 2.E-03 NSR ACV F004A FAILS TO CLOSE 

C72-G31-F003A-DPS 1.E-03 DPS FAILS 

G31-ACV-OO-F002A 2.E-03 NOV F002A FAILS TO CLOSE 4.E-09 9.0 

G31-ACV-OO-F003A 2.E-03 ACV F003A FAILS TO CLOSE 

C72-G31-F008A-DPS 1.E-03 DPS FAILS 

G31-ACV-OO-F007A 2.E-03 NOV F007A FAILS TO CLOSE 4.E-09 9.0 

G31-ACV-OO-F008A 2.E-03 ACV F008A FAILS TO CLOSE 

G31-ACV-OO-F007A 2.E-03 NOV F007A FAILS TO CLOSE 

G31-ACV-OO-F008A 2.E-03 ACV F008A FAILS TO CLOSE 4.E-09 9.0 

R12-A2-02A 1.E-03 MOTIVE POWER FAILS TO VALVE 
F044A 

G31-ACV-OO-F007A 2.E-03 NOV F007A FAILS TO CLOSE 

G31-MOV-OO-F044A 4.E-03 MOTOR OPERATED VALVE F044A 
FAILS TO CLOSE 9.7E-10 2.2 

T10_G31-ACV-OO_ALL 1.21E-04 CCF of all components in group 
'T10_G31-ACV-OO' 

G31-ACV-OO-F008A 2.E-03 ACV F008A FAILS TO CLOSE 

G31-MOV-OO-F044A 4.E-03 MOTOR OPERATED VALVE F044A 
FAILS TO CLOSE 9.7E-10 2.2 

T10_G31-NOV-OO_ALL 1.21E-04 CCF of all components in group 
'T10_G31-NOV-OO' 

G31-ACV-OO-F007A 2.E-03 NOV F007A FAILS TO CLOSE 

G31-ACV-OO-F008A 2.E-03 ACV F008A FAILS TO CLOSE 8.42E-10 1.9 
T10_G31-NSRMOV-
OO_1_2 2.11E-04 CCF of two components: G31-MOV-

OO-F044A & G31-MOV-OO-F044B 

G31-ACV-OO-F002A 2.E-03 NOV F002A FAILS TO CLOSE 7.72E-10 1.7 

G31-ACV-OO-F003A 2.E-03 ACV F003A FAILS TO CLOSE 
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Probability % of 
Top Event Probability Description 

  T10_G31-NSRACV-
OO_1_2 1.93E-04 CCF of two components: G31-ACV-

OO-F004A & G31-ACV-OO-F004B 

G31-ACV-OO-F002A 2.E-03 NOV F002A FAILS TO CLOSE 

G31-ACV-OO-F004A 2.E-03 NSR ACV F004A FAILS TO CLOSE 4.85E-10 1.1 

T10_G31-ACV-OO_ALL 1.21E-04 CCF of all components in group 
'T10_G31-ACV-OO' 

 
DL-TOPVB ISOLATION OF ANY VACUUM BREAKER LEAK FAILS 

Probability % of 
Top Event Probability Description 

T10-UV_-OO-ISV1 1.E-03 BACKUP VALVE 1 FAILS TO 
CLOSE 

1.E-07 31.7 
T10-VB_-LK-VB1 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 1 

T10-UV_-OO-ISV2 1.E-03 BACKUP VALVE 2 FAILS TO 
CLOSE 

1.E-07 31.7 
T10-VB_-LK-VB2 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 2 

T10-UV_-OO-ISV3 1.E-03 BACKUP VALVE 3 FAILS TO 
CLOSE 

1.E-07 31.7 
T10-VB_-LK-VB3 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 3 

T10-UV_-RL-1 2.4E-05 PROBABILITY OF LEAK IN BACKUP 
VALVE 1 

2.4E-09 0.8 
T10-VB_-LK-VB1 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 1 

T10-UV_-RL-2 2.4E-05 PROBABILITY OF LEAK IN BACKUP 
VALVE 2 

2.4E-09 0.8 
T10-VB_-LK-VB2 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 2 

T10-UV_-RL-3 2.4E-05 PROBABILITY OF LEAK IN BACKUP 
VALVE 3 

2.4E-09 0.8 
T10-VB_-LK-VB3 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 3 

T10-UV_-OO-
VBISVS_1_2_3 2.28E-05 

CCF of three components: T10-UV_-
OO-ISV1 & T10-UV_-OO-ISV2 & 
T10-UV_-OO-ISV3 2.28E-09 0.7 

T10-VB_-LK-VB1 1.E-04 PROBABILITY OF LEAK IN 
VACUUM BREAKER 1 
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Probability % of 
Top Event Probability Description 

T10-UV_-OO-
VBISVS_1_2_3 2.28E-05 

CCF of three components: T10-UV_-
OO-ISV1 & T10-UV_-OO-ISV2 & 
T10-UV_-OO-ISV3 2.28E-09 0.7 

T10-VB_-LK-VB2 1.E-04 PROBABILITY OF LEAK IN 
VACUUM BREAKER 2 

T10-UV_-OO-
VBISVS_1_2_3 2.28E-05 

CCF of three components: T10-UV_-
OO-ISV1 & T10-UV_-OO-ISV2 & 
T10-UV_-OO-ISV3 2.28E-09 0.7 

T10-VB_-LK-VB3 1.E-04 PROBABILITY OF LEAK IN 
VACUUM BREAKER 3 

T10-UV_-OO-VBISVS_1_2 2.5E-06 CCF of two components: T10-UV_-
OO-ISV1 & T10-UV_-OO-ISV2 

2.5E-10 0.1 
T10-VB_-LK-VB1 1.E-04 PROBABILITY OF LEAK IN 

VACUUM BREAKER 1 

 
DS-TOPVB STEAM SUPRESSION FUNCTION FAILURE 

Probability % of 
Top Event Probability Description 

5.23E-07 55.5 T10-UV_-CC-
VBISVS_1_2_3 5.23E-07 

CCF of three components: T10-UV_-
CC-ISV1 & T10-UV_-CC-ISV2 & T10-
UV_-CC-ISV3 

4.19E-07 44.5 T10-VB_-CC_1_2_3 4.19E-07 
CCF of three components: T10-VB_-
CC-VB1 & T10-VB_-CC-VB2 & T10-
VB_-CC-VB3 

T10-UV_-CC-ISV1 1.E-04 BACKUP CHECK VALVE 1 FAILS 
TO OPEN 

2.5E-11 0.0 
T10-UV_-CC-VBISVS_2_3 2.5E-07 CCF of two components: T10-UV_-

CC-ISV2 & T10-UV_-CC-ISV3 

T10-UV_-CC-ISV2 1.E-04 BACKUP CHECK VALVE 2 FAILS 
TO OPEN 

2.5E-11 0.0 
T10-UV_-CC-VBISVS_1_3 2.5E-07 CCF of two components: T10-UV_-

CC-ISV1 & T10-UV_-CC-ISV3 

T10-UV_-CC-ISV3 1.E-04 BACKUP CHECK VALVE 3 FAILS 
TO OPEN 

2.5E-11 0.0 
T10-UV_-CC-VBISVS_1_2 2.5E-07 CCF of two components: T10-UV_-

CC-ISV1 & T10-UV_-CC-ISV2 

T10-UV_-CC-ISV1 1.E-04 BACKUP CHECK VALVE 1 FAILS 
TO OPEN 

1.13E-11 0.0 
T10-VB_-CC_2_3 1.13E-07 CCF of two components: T10-VB_-

CC-VB2 & T10-VB_-CC-VB3 

1.13E-11 0.0 T10-UV_-CC-ISV2 1.E-04 BACKUP CHECK VALVE 2 FAILS 
TO OPEN 
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Probability % of 
Top Event Probability Description 

  T10-VB_-CC_1_3 1.13E-07 CCF of two components: T10-VB_-
CC-VB1 & T10-VB_-CC-VB3 

T10-UV_-CC-ISV3 1.E-04 BACKUP CHECK VALVE 3 FAILS 
TO OPEN 

1.13E-11 0.0 
T10-VB_-CC_1_2 1.13E-07 CCF of two components: T10-VB_-

CC-VB1 & T10-VB_-CC-VB2 

T10-UV_-CC-VBISVS_1_2 2.5E-07 CCF of two components: T10-UV_-
CC-ISV1 & T10-UV_-CC-ISV2 2.5E-12 0.0 

T10-VB_-CC-VB3 1.E-05 VB3 FAILS TO OPEN 

T10-UV_-CC-VBISVS_1_3 2.5E-07 CCF of two components: T10-UV_-
CC-ISV1 & T10-UV_-CC-ISV3 2.5E-12 0.0 

T10-VB_-CC-VB2 1.E-05 VB2 FAILS TO OPEN 

 
IM-TOPSDC FAILURE TO MANUALLY ISOLATE BREAK OUTSIDE CONTAINMENT IN 
RWCU 

Probability % of 
Top Event Probability Description 

1.77E-02 99.4 G31-XHE-FO-MIBOC 1.77E-02 OPERATOR FAILS TO ISOLATE BOC IN 
RWCU 

1.E-04 0.6 G31-BV_-OO-BOC 1.E-04 MANUAL VALVE FAILS TO CLOSE 

 
WV-TOPVENT CONTAINMENT VENTING FAILS TO PROVIDE DHR 

Probability % of 
Top Event Probability Description 

3.E-02 85.6 T10-XHE-FO-
CONTVENT 3.E-02 OPERATOR FAILS TO ACTUATE 

CONTAINMENT VENTING 

2.E-03 5.7 T10-ACV-CC-F011 2.E-03 AOV F011 FAILS TO OPEN 

2.E-03 5.7 T10-ACV-CC-F012 2.E-03 AOV F012 FAILS TO OPEN 

1.E-03 2.9 P52-T10-AIRLOSS 1.E-03 LOSS OF INSTRUMENT AIR 

1.76E-04 0.5 T10-ACV-CC-
BUTTERFLY_1_2 1.76E-04 CCF of two components: T10-ACV-CC-F011 

& T10-ACV-CC-F012 

2.4E-05 0.1 T10-ACV-OC-F011 2.4E-05 ACV F011 TRANSFERS CLOSED 

2.4E-05 0.1 T10-ACV-OC-F012 2.4E-05 ACV F012 TRANSFERS CLOSED 

T10-F011-ACT1 1.E-03 ACTUATION FAILURE 1 
1.E-06 0.0 

T10-F011-ACT2 1.E-03 ACTUATION FAILURE 2 

T10-F012-ACT1 1.E-03 ACTUATION FAILURE 1 
1.E-06 0.0 

T10-F012-ACT2 1.E-03 ACTUATION FAILURE 2 
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Figure 4.18-1. Simplified Diagram of Containment System  

(1/2) 
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Figure 4.18-1. Simplified Diagram of Containment System  

(2/2) 
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FAILURE TO MANUALLY
ISOLATE BREAK OUTSIDE
CONTAINMENT IN RWCU

IM-TOPSDC

OPERATOR FAILS TO
ISOLATE BOC IN RWCU

G31-XHE-FO-MIBOC
1.77E-02

MANUAL VALVE  FAILS
TO CLOSE

G31-BV_-OO-BOC
1.00E-04

 
Figure 4.18-2. Containment System Fault Tree 
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ISOLATION OF ANY
VACUUM BREAKER LEAK

FAILS

DL-TOPVB

VACUUM BREAKER
PATHWAY 1 FAILS

T10-VB1PATH-LEAKS
Sheet 6

VACUUM BREAKER 1
FAILS

T10-VB1-LEAKS

PROBABILITY OF LEAK
IN  VACUUM BREAKER 1

T10-VB_-LK-VB1
1.00E-04

BACKUP DUO-PLATE
CHECK VALVE 1 FAILS

T10-VB1BACKUP-FAILS

PROBABILITY OF LEAK
IN BACKUP VALVE 1

T10-UV_-RL-1
2.40E-05

BACKUP VALVE 1 FAILS
TO CLOSE -- including

common cause

T10-UV_-OO-VBISVS-G1

Sheet 3

VACUUM BREAKER
PATHWAY 2 FAILS

T10-VB2PATH-LEAKS
Sheet 6

VACUUM BREAKER 2
FAILS

T10-VB2-LEAKS

PROBABILITY OF LEAK
IN  VACUUM BREAKER 2

T10-VB_-LK-VB2
1.00E-04

BACKUP DUO-PLATE
CHECK VALVE 2 FAILS

T10-VB2BACKUP-FAILS

Sheet 4

VACUUM BREAKER
PATHWAY 3 FAILS

T10-VB3PATH-LEAKS

Sheet 5

  
Figure 4.18-2. Sheet 2  Containment System 
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BACKUP VALVE 1 FAILS
TO CLOSE -- including

common cause

T10-UV_-OO-VBISVS-G1
Sheet 2

BACKUP VALVE 1 FAILS
TO CLOSE

T10-UV_-OO-ISV1
1.00E-03

CCF of two
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV2

T10-UV_-OO-VBISVS_1_2

2 2.50E-06

CCF of two
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_1_3

2 2.50E-06

CCF of three
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV2 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_1_2_3

3 2.28E-05

  
Figure 4.18-2. Sheet 3  Containment System 
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 4.18-37

BACKUP DUO-PLATE
CHECK VALVE 2 FAILS

T10-VB2BACKUP-FAILS
Sheet 2

PROBABILITY OF LEAK
IN BACKUP VALVE 2

T10-UV_-RL-2
2.40E-05

BACKUP VALVE 2 FAILS
TO CLOSE -- including

common cause

T10-UV_-OO-VBISVS-G2

BACKUP VALVE 2 FAILS
TO CLOSE

T10-UV_-OO-ISV2
1.00E-03

CCF of two
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV2

T10-UV_-OO-VBISVS_1_2

2 2.50E-06

CCF of two
components:

T10-UV_-OO-ISV2 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_2_3

2 2.50E-06

CCF of three
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV2 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_1_2_3

3 2.28E-05

  
Figure 4.18-2. Sheet 4  Containment System 
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 4.18-38

VACUUM BREAKER
PATHWAY 3 FAILS

T10-VB3PATH-LEAKS
Sheet 2
Sheet 6

VACUUM BREAKER 3
FAILS

T10-VB3-LEAKS

PROBABILITY OF LEAK
IN  VACUUM BREAKER 3

T10-VB_-LK-VB3
1.00E-04

BACKUP DUO-PLATE
CHECK VALVE 3 FAILS

T10-VB3BACKUP-FAILS

PROBABILITY OF LEAK
IN BACKUP VALVE 3

T10-UV_-RL-3
2.40E-05

BACKUP VALVE 3 FAILS
TO CLOSE -- including

common cause

T10-UV_-OO-VBISVS-G3

BACKUP VALVE 3 FAILS
TO CLOSE

T10-UV_-OO-ISV3
1.00E-03

CCF of two
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_1_3

2 2.50E-06

CCF of two
components:

T10-UV_-OO-ISV2 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_2_3

2 2.50E-06

CCF of three
components:

T10-UV_-OO-ISV1 &
T10-UV_-OO-ISV2 &
T10-UV_-OO-ISV3

T10-UV_-OO-VBISVS_1_2_3

3 2.28E-05

  
Figure 4.18-2. Sheet 5  Containment System 
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 4.18-39

STEAM SUPRESSION
FUNCTION FAILURE

DS-TOPVB

2 OUT OF 3 VBs FAIL
TO REMAIN CLOSED FOR
PRESSURE SUPRESSION

T10-2/3VB-CO

2

VACUUM BREAKER
PATHWAY 1 FAILS

T10-VB1PATH-LEAKS

Sheet 2

VACUUM BREAKER
PATHWAY 2 FAILS

T10-VB2PATH-LEAKS

Sheet 2

VACUUM BREAKER
PATHWAY 3 FAILS

T10-VB3PATH-LEAKS

Sheet 5

ALL 3 VACUUM BREAKERS
FAIL TO OPEN FOR

VACUUM RELIEF

T10-ALLVB-CC

PATHWAY 1 FAILS TO
OPEN

T10-VB1-RELIEF

ISOLATION VALVE 1
FAILS TO OPEN

T10-ISV1-CC

Sheet 7

VB1 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G1

Sheet 8

PATHWAY 2 FAILS TO
OPEN

T10-VB2-RELIEF

Sheet 9

PATHWAY 3 FAILS TO
OPEN

T10-VB3-RELIEF

Sheet 11

  
Figure 4.18-2. Sheet 6  Containment System 
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 4.18-40

ISOLATION VALVE 1
FAILS TO OPEN

T10-ISV1-CC
Sheet 6

BACKUP CHECK VALVE 1
FAILS TO OPEN --
including common

cause

T10-UV_-CC-VBISVS-G1

BACKUP CHECK VALVE 1
FAILS TO OPEN

T10-UV_-CC-ISV1
1.00E-04

CCF of two
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV2

T10-UV_-CC-VBISVS_1_2

2 2.50E-07

CCF of two
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_1_3

2 2.50E-07

CCF of three
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV2 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_1_2_3

3 5.23E-07

  
Figure 4.18-2. Sheet 7  Containment System 
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 4.18-41

VB1 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G1
Sheet 6

VB1 FAILS TO OPEN

T10-VB_-CC-VB1
1.00E-05

CCF of two
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB2

T10-VB_-CC_1_2

2 1.13E-07

CCF of two
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB3

T10-VB_-CC_1_3

2 1.13E-07

CCF of three
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB2 &
T10-VB_-CC-VB3

T10-VB_-CC_1_2_3

3 4.19E-07

  
Figure 4.18-2. Sheet 8  Containment System 
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 4.18-42

PATHWAY 2 FAILS TO
OPEN

T10-VB2-RELIEF
Sheet 6

ISOLATION VALVE 2
FAILS TO OPEN

T10-ISV2-CC

BACKUP CHECK VALVE 2
FAILS TO OPEN --
including common

cause

T10-UV_-CC-VBISVS-G2

BACKUP CHECK VALVE 2
FAILS TO OPEN

T10-UV_-CC-ISV2
1.00E-04

CCF of two
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV2

T10-UV_-CC-VBISVS_1_2

2 2.50E-07

CCF of two
components:

T10-UV_-CC-ISV2 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_2_3

2 2.50E-07

CCF of three
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV2 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_1_2_3

3 5.23E-07

VB2 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G2

Sheet 10

  
Figure 4.18-2. Sheet 9  Containment System 
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 4.18-43

VB2 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G2
Sheet 9

VB2 FAILS TO OPEN

T10-VB_-CC-VB2
1.00E-05

CCF of two
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB2

T10-VB_-CC_1_2

2 1.13E-07

CCF of two
components:

T10-VB_-CC-VB2 &
T10-VB_-CC-VB3

T10-VB_-CC_2_3

2 1.13E-07

CCF of three
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB2 &
T10-VB_-CC-VB3

T10-VB_-CC_1_2_3

3 4.19E-07

  
Figure 4.18-2. Sheet 10  Containment System 
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 4.18-44

PATHWAY 3 FAILS TO
OPEN

T10-VB3-RELIEF
Sheet 6

ISOLATION VALVE 3
FAILS TO OPEN

T10-ISV3-CC

BACKUP CHECK VALVE 3
FAILS TO OPEN --
including common

cause

T10-UV_-CC-VBISVS-G3

BACKUP CHECK VALVE 3
FAILS TO OPEN

T10-UV_-CC-ISV3
1.00E-04

CCF of two
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_1_3

2 2.50E-07

CCF of two
components:

T10-UV_-CC-ISV2 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_2_3

2 2.50E-07

CCF of three
components:

T10-UV_-CC-ISV1 &
T10-UV_-CC-ISV2 &
T10-UV_-CC-ISV3

T10-UV_-CC-VBISVS_1_2_3

3 5.23E-07

VB3 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G3

Sheet 12

  
Figure 4.18-2. Sheet 11  Containment System 
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 4.18-45

VB3 FAILS TO OPEN --
including common

cause

T10-VB_-CC-G3
Sheet 11

VB3 FAILS TO OPEN

T10-VB_-CC-VB3
1.00E-05

CCF of two
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB3

T10-VB_-CC_1_3

2 1.13E-07

CCF of two
components:

T10-VB_-CC-VB2 &
T10-VB_-CC-VB3

T10-VB_-CC_2_3

2 1.13E-07

CCF of three
components:

T10-VB_-CC-VB1 &
T10-VB_-CC-VB2 &
T10-VB_-CC-VB3

T10-VB_-CC_1_2_3

3 4.19E-07

  
Figure 4.18-2. Sheet 12  Containment System 
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 4.18-46

CONTAINMENT VENTING
FAILS TO PROVIDE DHR

WV-TOPVENT

FLOWPATH NOT
AVAILABLE

T10-VENTPATH

ACV F011 IS CLOSED
(OUTBOARD CIV)

T10-F011-CLOSED

MECHANICAL FAILURE OF
F011

T10-F011-MECH

Sheet 14

LOSS OF INSTRUMENT
AIR

P52-T10-AIRLOSS

2 1.00E-03

ACTUATION OF F011
FAILS (ESTIMATED)

T10-F011-ACT

Sheet 15

AIR-OPERATED VALVE
F012 IS CLOSED

T10-F012-CLOSED

MECHANICAL FAILURE OF
F012

T10-F012-MECH

Sheet 16

LOSS OF INSTRUMENT
AIR

P52-T10-AIRLOSS

2 1.00E-03

ACTUATION OF F012
FAILS (ESTIMATED)

T10-F012-ACT

Sheet 17

OPERATOR FAILS TO
ACTUATE CONTAINMENT

VENTING

T10-XHE-FO-CONTVENT
3.00E-02

  
Figure 4.18-2. Sheet 13  Containment System 
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 4.18-47

MECHANICAL FAILURE OF
F011

T10-F011-MECH
Sheet 13

AOV F011 FAILS TO
OPEN -- including

common cause

T10-ACV-CC-BUTTERFLY-G1

AOV F011 FAILS TO
OPEN

T10-ACV-CC-F011
2.00E-03

CCF of two
components:

T10-ACV-CC-F011 &
T10-ACV-CC-F012

T10-ACV-CC-BUTTERFLY_1_2

2 1.76E-04

ACV F011 TRANSFERS
CLOSED

T10-ACV-OC-F011
2.40E-05

  
Figure 4.18-2. Sheet 14  Containment System 
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 4.18-48

ACTUATION OF F011
FAILS (ESTIMATED)

T10-F011-ACT
Sheet 13

ACTUATION FAILURE 1

T10-F011-ACT1
1.00E-03

ACTUATION FAILURE 2

T10-F011-ACT2
1.00E-03

  
Figure 4.18-2. Sheet 15  Containment System 
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 4.18-49

MECHANICAL FAILURE OF
F012

T10-F012-MECH
Sheet 13

AOV F012 FAILS TO
OPEN -- including

common cause

T10-ACV-CC-BUTTERFLY-G2

AOV F012 FAILS TO
OPEN

T10-ACV-CC-F012
2.00E-03

CCF of two
components:

T10-ACV-CC-F011 &
T10-ACV-CC-F012

T10-ACV-CC-BUTTERFLY_1_2

2 1.76E-04

ACV F012 TRANSFERS
CLOSED

T10-ACV-OC-F012
2.40E-05

  
Figure 4.18-2. Sheet 16  Containment System 
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 4.18-50

ACTUATION OF F012
FAILS (ESTIMATED)

T10-F012-ACT
Sheet 13

ACTUATION FAILURE 1

T10-F012-ACT1
1.00E-03

ACTUATION FAILURE 2

T10-F012-ACT2
1.00E-03

  
Figure 4.18-2. Sheet 17  Containment System 
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 4.18-51

FAILURE TO ISOLATE
BREAK OUTSIDE

CONTAINMENT IN MS
LINES

BC-TOPMSL

MAIN STEAM LINE "A"
BREAK ISOLATION FAILS

T10-MSLA-ISOFAILS

MSIV F001A FAILS TO
CLOSE

T10-F001A-OO

F001A FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G1

Sheet 19

AUTOMATIC SIGNAL FROM
RPS TO F001A FAILS

C71-B21-F001A-CLOSE
1.00E-03

MSIV F002A FAILS TO
CLOSE

T10-F002A-OO

F002A FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G1

Sheet 20

AUTOMATIC SIGNAL FROM
RPS TO F002A FAILS

C71-B21-F002A-CLOSE
1.00E-03

MAIN STEAM LINE "B"
BREAK ISOLATION FAILS

T10-MSLB-ISOFAILS

Sheet 21

MAIN STEAM LINE "C"
BREAK ISOLATION FAILS

T10-MSLC-ISOFAILS

MSIV F001C FAILS TO
CLOSE

T10-F001C-OO

Sheet 24

MSIV F002C FAILS TO
CLOSE

T10-F002C-OO

Sheet 26

MAIN STEAM LINE "D"
BREAK ISOLATION FAILS

T10-MSLD-ISOFAILS

Sheet 28
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 4.18-52

F001A FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G1
Sheet 18

F001A FAILS TO CLOSE

B21-ACV-OO-F001A
2.00E-03

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B

T10-MSIV-OO-F001_1_2

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_1_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F001'

T10-MSIV-OO-F001_ALL

4 1.21E-04
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 4.18-53

F002A FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G1
Sheet 18

F002A FAILS TO CLOSE

B21-ACV-OO-F002A
2.00E-03

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B

T10-MSIV-OO-F002_1_2

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_1_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F002'

T10-MSIV-OO-F002_ALL

4 1.21E-04
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 4.18-54

MAIN STEAM LINE "B"
BREAK ISOLATION FAILS

T10-MSLB-ISOFAILS
Sheet 18

MSIV F001B FAILS TO
CLOSE

T10-F001B-OO

F001B FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G2

Sheet 22

AUTOMATIC SIGNAL FROM
RPS TO F001B FAILS

C71-B21-F001B-CLOSE
1.00E-03

MSIV F002B FAILS TO
CLOSE

T10-F002B-OO

F002B FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G2

Sheet 23

AUTOMATIC SIGNAL FROM
RPS TO F002B FAILS

C71-B21-F002B-CLOSE
1.00E-03
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 4.18-55

F001B FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G2
Sheet 21

F001B FAILS TO CLOSE

B21-ACV-OO-F001B
2.00E-03

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B

T10-MSIV-OO-F001_1_2

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_2_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_2_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F001'

T10-MSIV-OO-F001_ALL

4 1.21E-04
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 4.18-56

F002B FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G2
Sheet 21

F002B FAILS TO CLOSE

B21-ACV-OO-F002B
2.00E-03

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B

T10-MSIV-OO-F002_1_2

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_2_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_2_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F002'

T10-MSIV-OO-F002_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 23  Containment System 



NEDO-33201 Rev 3 
 

 4.18-57

MSIV F001C FAILS TO
CLOSE

T10-F001C-OO
Sheet 18

F001C FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G3

Sheet 25

AUTOMATIC SIGNAL FROM
RPS TO F001C FAILS

C71-B21-F001C-CLOSE
1.00E-03
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 4.18-58

F001C FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G3
Sheet 24

F001C FAILS TO CLOSE

B21-ACV-OO-F001C
2.00E-03

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_1_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_2_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_3_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001C

T10-MSIV-OO-F001_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_3_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F001'

T10-MSIV-OO-F001_ALL

4 1.21E-04
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 4.18-59

MSIV F002C FAILS TO
CLOSE

T10-F002C-OO
Sheet 18

F002C FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G3

Sheet 27

AUTOMATIC SIGNAL FROM
RPS TO F002C FAILS

C71-B21-F002C-CLOSE
1.00E-03
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 4.18-60

F002C FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G3
Sheet 26

F002C FAILS TO CLOSE

B21-ACV-OO-F002C
2.00E-03

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_1_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_2_3

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_3_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002C

T10-MSIV-OO-F002_1_2_3

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_3_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F002'

T10-MSIV-OO-F002_ALL

4 1.21E-04
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 4.18-61

MAIN STEAM LINE "D"
BREAK ISOLATION FAILS

T10-MSLD-ISOFAILS
Sheet 18

MSIV F001D FAILS TO
CLOSE

T10-F001D-OO

F001D FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G4

Sheet 29

AUTOMATIC SIGNAL FROM
RPS TO F001D FAILS

C71-B21-F001D-CLOSE
1.00E-03

MSIV F002D FAILS TO
CLOSE

T10-F002D-OO

F002D FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G4

Sheet 30

AUTOMATIC SIGNAL FROM
RPS TO F002D FAILS

C71-B21-F002D-CLOSE
1.00E-03
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 4.18-62

F001D FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F001-G4
Sheet 28

F001D FAILS TO CLOSE

B21-ACV-OO-F001D
2.00E-03

CCF of two
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_4

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_2_4

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_3_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001B &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001A &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_1_3_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F001B &
B21-ACV-OO-F001C &
B21-ACV-OO-F001D

T10-MSIV-OO-F001_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F001'

T10-MSIV-OO-F001_ALL

4 1.21E-04
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 4.18-63

F002D FAILS TO CLOSE
-- including common

cause

T10-MSIV-OO-F002-G4
Sheet 28

F002D FAILS TO CLOSE

B21-ACV-OO-F002D
2.00E-03

CCF of two
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_4

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_2_4

2 3.95E-06

CCF of two
components:

B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_3_4

2 3.95E-06

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002B &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_2_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002A &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_1_3_4

3 1.21E-05

CCF of three
components:

B21-ACV-OO-F002B &
B21-ACV-OO-F002C &
B21-ACV-OO-F002D

T10-MSIV-OO-F002_2_3_4

3 1.21E-05

CCF of all components
in group

'T10-MSIV-OO-F002'

T10-MSIV-OO-F002_ALL

4 1.21E-04
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 4.18-64

FAILURE TO ISOLATE
BREAK OUTSIDE

CONTAINMENT IN FW
LINE "A"

BC-TOPFWLA

CHECK VALVE F103A
FAILS TO CLOSE --
including common

cause

T10_B21-UV_-OO-G1

CHECK VALVE F103A
FAILS TO CLOSE

B21-UV_-OO-F103A
1.00E-03

CCF of two
components:

B21-UV_-OO-F103A &
B21-UV_-OO-F103B

T10_B21-UV_-OO_1_2

2 2.19E-04

AIR OPERATED CHECK
VALVE F102A FAILS TO

CLOSE

T10-F102A-OO

SIGNAL TO VALVE F102A
FAILS

T10-F102A-SIGNAL

FAILURE OF SSLC DIV 1

C74-B21-F102A-DIV1
1.00E-03

FAILURE OF SSLC DIV 3

C74-B21-F102A-DIV3
1.00E-03

AIR OPERATED VALVE
F102A FAILS TO CLOSE

-- including common
cause

T10_B21-ACV-OO-G1

AIR OPERATED VALVE
F102A FAILS TO CLOSE

B21-ACV-OO-F102A
2.00E-03

CCF of two
components:

B21-ACV-OO-F102A &
B21-ACV-OO-F102B

T10_B21-ACV-OO_1_2

2 1.93E-04
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 4.18-65

FAILURE TO ISOLATE
BREAK OUTSIDE

CONTAINMENT IN FW
LINE "B"

BC-TOPFWLB

CHECK VALVE F103B
FAILS TO CLOSE --
including common

cause

T10_B21-UV_-OO-G2

CHECK VALVE F103B
FAILS TO CLOSE

B21-UV_-OO-F103B
1.00E-03

CCF of two
components:

B21-UV_-OO-F103A &
B21-UV_-OO-F103B

T10_B21-UV_-OO_1_2

2 2.19E-04

AIR OPERATED CHECK
VALVE F102B FAILS TO

CLOSE

T10-F102B-OO

SIGNAL TO VALVE F102B
FAILS

T10-F102B-SIGNAL

FAILURE OF SSLC DIV 1

C74-B21-F102B-DIV1
1.00E-03

FAILURE OF SSLC DIV 3

C74-B21-F102B-DIV3
1.00E-03

AIR OPERATED VALVE
F102B FAILS TO CLOSE

-- including common
cause

T10_B21-ACV-OO-G2

AIR OPERATED VALVE
F102B FAILS TO CLOSE

B21-ACV-OO-F102B
2.00E-03

CCF of two
components:

B21-ACV-OO-F102A &
B21-ACV-OO-F102B

T10_B21-ACV-OO_1_2

2 1.93E-04
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 4.18-66

FAILURE TO ISOLATE
BREAK OUTSIDE

CONTAINMENT IN ICS
LINE

BC-TOPICS

ISOLATION OF THE
SUPPLY SIDE VALVES

FAILS

T10-ICS-SUPPLYSIDE

NITROGEN MOTOR
OPERATED VALVE F001

FAILS TO CLOSE

T10-F001-OO

ACTUATION FAILURES TO
VALVE F001

T10-F001-ACT

Sheet 34

MECHANICAL FAILURES
OF VALVE F001

T10-F001-MECH

Sheet 35

NITROGEN OPERATED
VALVE F002 FAILS TO

CLOSE

T10-F002-OO

ACTUATION FAILURE TO
VALVE F002

T10-F002-ACT

Sheet 38

MECHANICAL FAILURES
OF VALVE F002

T10-F002-MECH

Sheet 39

ISOLATION OF THE
CONDENSATE SIDE

VALVES FAILS

T10-ICS-CONDSIDE

NITROGEN OPERATED
VALVE F003 FAILS TO

CLOSE

T10-F003-OO

Sheet 42

NITROGEN MOTOR
OPERATED VALVE F004

FAILS TO CLOSE

T10-F004-OO

Sheet 45
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 4.18-67

ACTUATION FAILURES TO
VALVE F001

T10-F001-ACT
Sheet 33

SSLC DIV 1 FAILURE

C74-B32-F001-DIV1
1.00E-03

SSLC DIV 3 FAILURE

C74-B32-F001-DIV3
1.00E-03

DPS FAILURE

C72-B32-F001-DPS
1.00E-03
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 4.18-68

MECHANICAL FAILURES
OF VALVE F001

T10-F001-MECH
Sheet 33

NMO VALVE F001 FAILS
TO CLOSE -- including

common cause

T10_B32-NMO-OO-G1

NMO VALVE F001 FAILS
TO CLOSE

B32-NMO-OO-F001
1.00E-04

CCF of two
components:

B32-NMO-OO-F001 &
B32-NMO-OO-F004

T10_B32-NMO-OO_1_2

2 1.11E-05

LOSS OF NITROGEN TO
VALVE F001

T10-B32-F001-LOSSN2

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

SYSTEM

P54-B32-LOSSOFHPN2

4 1.00E-03

LOSS OF NITROGEN
ACCUMULATOR A001

T10-B32-ACCUM-A001

NITROGEN ACCUMULATOR
A001 RUPTURES

CATASTROPHICALLY

B32-ACC-FO-A001
2.40E-06

FAILURES OF CHECK
VALVE F016

T10-B32-ACCUMCHK-F016

Sheet 36
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 4.18-69

FAILURES OF CHECK
VALVE F016

T10-B32-ACCUMCHK-F016
Sheet 35

CHECK VALVE F016
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G1

Sheet 37

CHECK VALVE F016
EXPERIENCES REVERSE

LEAKAGE

B32-UV_-RL-F016
2.40E-05
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 4.18-70

CHECK VALVE F016
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G1
Sheet 36

CHECK VALVE F016
FAILS TO CLOSE

B32-UV_-OO-F016
1.00E-03

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017

T10_B32-UV_-OO_1_2

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F018

T10_B32-UV_-OO_1_3

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_4

2 3.56E-07

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F018

T10_B32-UV_-OO_1_2_3

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_2_4

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_3_4

3 2.82E-06

CCF of all components
in group

'T10_B32-UV_-OO'

T10_B32-UV_-OO_ALL

4 1.72E-05

  
Figure 4.18-2. Sheet 37  Containment System 
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 4.18-71

ACTUATION FAILURE TO
VALVE F002

T10-F002-ACT
Sheet 33

SSLC DIV 2 FAILURE

C74-B32-F002-DIV2
1.00E-03

SSLC DIV 4 FAILURE

C74-B32-F002-DIV4
1.00E-03

DPS FAILURE

C72-B32-F002-DPS
1.00E-03

  
Figure 4.18-2. Sheet 38  Containment System 
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 4.18-72

MECHANICAL FAILURES
OF VALVE F002

T10-F002-MECH
Sheet 33

NOV VALVE F002 FAILS
TO CLOSE -- including

common cause

T10_B32-NOV-OO-G1

NOV VALVE F002 FAILS
TO CLOSE

B32-ACV-OO-F002
2.00E-03

CCF of two
components:

B32-ACV-OO-F002 &
B32-ACV-OO-F003

T10_B32-NOV-OO_1_2

2 1.93E-04

LOSS OF NITROGEN TO
VALVE F002

T10-B32-F002-LOSSN2

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

SYSTEM

P54-B32-LOSSOFHPN2

4 1.00E-03

LOSS OF NITROGEN
ACCUMULATOR A002

T10-B32-ACCUM-A002

NITROGEN ACCUMULATOR
A002 RUPTURES

CATASTROPHICALLY

B32-ACC-FO-A002
2.40E-06

FAILURES OF CHECK
VALVE F017

T10-B32-ACCUMCHK-F017

Sheet 40

  
Figure 4.18-2. Sheet 39  Containment System 
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 4.18-73

FAILURES OF CHECK
VALVE F017

T10-B32-ACCUMCHK-F017
Sheet 39

CHECK VALVE F017
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G2

Sheet 41

CHECK VALVE F017
EXPERIENCES REVERSE

LEAKAGE

B32-UV_-RL-F017
2.40E-05

  
Figure 4.18-2. Sheet 40  Containment System 



NEDO-33201 Rev 3 
 

 4.18-74

CHECK VALVE F017
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G2
Sheet 40

CHECK VALVE F017
FAILS TO CLOSE

B32-UV_-OO-F017
1.00E-03

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017

T10_B32-UV_-OO_1_2

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F018

T10_B32-UV_-OO_2_3

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F019

T10_B32-UV_-OO_2_4

2 3.56E-07

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F018

T10_B32-UV_-OO_1_2_3

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_2_4

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_2_3_4

3 2.82E-06

CCF of all components
in group

'T10_B32-UV_-OO'

T10_B32-UV_-OO_ALL

4 1.72E-05

  
Figure 4.18-2. Sheet 41  Containment System 
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 4.18-75

NITROGEN OPERATED
VALVE F003 FAILS TO

CLOSE

T10-F003-OO
Sheet 33

ACTUATION FAILURE TO
VALVE F003

T10-F003-ACT

SSLC DIV 2 FAILURE

C74-B32-F003-DIV2
1.00E-03

SSLC DIV 4 FAILURE

C74-B32-F003-DIV4
1.00E-03

DPS FAILURE

C72-B32-F003-DPS
1.00E-03

MECHANICAL FAILURES
OF VALVE F003

T10-F003-MECH

NOV VALVE F003 FAILS
TO CLOSE -- including

common cause

T10_B32-NOV-OO-G2

NOV VALVE F003 FAILS
TO CLOSE

B32-ACV-OO-F003
2.00E-03

CCF of two
components:

B32-ACV-OO-F002 &
B32-ACV-OO-F003

T10_B32-NOV-OO_1_2

2 1.93E-04

LOSS OF NITROGEN TO
VALVE F003

T10-B32-F003-LOSSN2

Sheet 43

  
Figure 4.18-2. Sheet 42  Containment System 
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 4.18-76

LOSS OF NITROGEN TO
VALVE F003

T10-B32-F003-LOSSN2
Sheet 42

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

SYSTEM

P54-B32-LOSSOFHPN2

4 1.00E-03

LOSS OF NITROGEN
ACCUMULATOR A003

T10-B32-ACCUM-A003

NITROGEN ACCUMULATOR
A003 RUPTURES

CATASTROPHICALLY

B32-ACC-FO-A003
2.40E-06

FAILURES OF CHECK
VALVE F018

T10-B32-ACCUMCHK-F018

CHECK VALVE F018
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G3

Sheet 44

CHECK VALVE F018
EXPERIENCES REVERSE

LEAKAGE

B32-UV_-RL-F018
2.40E-05

  
Figure 4.18-2. Sheet 43  Containment System 



NEDO-33201 Rev 3 
 

 4.18-77

CHECK VALVE F018
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G3
Sheet 43

CHECK VALVE F018
FAILS TO CLOSE

B32-UV_-OO-F018
1.00E-03

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F018

T10_B32-UV_-OO_1_3

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F018

T10_B32-UV_-OO_2_3

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_3_4

2 3.56E-07

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F018

T10_B32-UV_-OO_1_2_3

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_3_4

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_2_3_4

3 2.82E-06

CCF of all components
in group

'T10_B32-UV_-OO'

T10_B32-UV_-OO_ALL

4 1.72E-05

  
Figure 4.18-2. Sheet 44  Containment System 
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 4.18-78

NITROGEN MOTOR
OPERATED VALVE F004

FAILS TO CLOSE

T10-F004-OO
Sheet 33

ACTUATION FAILURE TO
VALVE F004

T10-F004-ACT

SSLC DIV 1 FAILURE

C74-B32-F004-DIV1
1.00E-03

SSLC DIV 3 FAILURE

C74-B32-F004-DIV3
1.00E-03

DPS FAILURE

C72-B32-F004-DPS
1.00E-03

MECHANICAL FAILURES
OF VALVE F004

T10-F004-MECH

NMO VALVE F004 FAILS
TO CLOSE -- including

common cause

T10_B32-NMO-OO-G2

NMO VALVE F004 FAILS
TO CLOSE

B32-NMO-OO-F004
1.00E-04

CCF of two
components:

B32-NMO-OO-F001 &
B32-NMO-OO-F004

T10_B32-NMO-OO_1_2

2 1.11E-05

LOSS OF NITROGEN TO
VALVE F004

T10-B32-F004-LOSSN2

Sheet 46

  
Figure 4.18-2. Sheet 45  Containment System 



NEDO-33201 Rev 3 
 

 4.18-79

LOSS OF NITROGEN TO
VALVE F004

T10-B32-F004-LOSSN2
Sheet 45

LOSS OF HIGH PRESSURE
NITROGEN SUPPLY

SYSTEM

P54-B32-LOSSOFHPN2

4 1.00E-03

LOSS OF NITROGEN
ACCUMULATOR A004

T10-B32-ACCUM-A004

NITROGEN ACCUMULATOR
A004 RUPTURES

CATASTROPHICALLY

B32-ACC-FO-A004
2.40E-06

FAILURES OF CHECK
VALVE F019

T10-B32-ACCUMCHK-F019

CHECK VALVE F019
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G4

Sheet 47

CHECK VALVE F019
EXPERIENCES REVERSE

LEAKAGE

B32-UV_-RL-F019
2.40E-05

  
Figure 4.18-2. Sheet 46  Containment System 
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 4.18-80

CHECK VALVE F019
FAILS TO CLOSE --
including common

cause

T10_B32-UV_-OO-G4
Sheet 46

CHECK VALVE F019
FAILS TO CLOSE

B32-UV_-OO-F019
1.00E-03

CCF of two
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_4

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F019

T10_B32-UV_-OO_2_4

2 3.56E-07

CCF of two
components:

B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_3_4

2 3.56E-07

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F017 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_2_4

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F016 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_1_3_4

3 2.82E-06

CCF of three
components:

B32-UV_-OO-F017 &
B32-UV_-OO-F018 &
B32-UV_-OO-F019

T10_B32-UV_-OO_2_3_4

3 2.82E-06

CCF of all components
in group

'T10_B32-UV_-OO'

T10_B32-UV_-OO_ALL

4 1.72E-05

  
Figure 4.18-2. Sheet 47  Containment System 
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 4.18-81

FAILURE TO ISOLATE
BREAK OUTSIDE

CONTAINMENT IN RWCU
LINE

BC-TOPRWCU

ISOLATION OF TRAIN A
FAILS - INCLUDING
SPLIT FRACTION

T10-RWCU-TRAINA

ISOLATION OF TRAIN A
FAILS

T10-TRAINA-FAILS

PATHWAY 1 ISOLATION
FAILS

(F002A/F003A/F004A)

T10-PATH1-A

Sheet 49

PATHWAY 2 ISOLATION
FAILS

(F007A/F008A/F044A)

T10-PATH2-A

Sheet 54

SPLIT FRACTION
RWCU/SDC TRAIN A
RUNNING TRAIN B

STANDBY

G31-FLG-SF-ARUN
5.00E-01

ISOLATION OF TRAIN B
FAILS - INCLUDING
SPLIT FRACTION

T10-RWCU-TRAINB

ISOLATION OF TRAIN B
FAILS

T10-TRAINB-FAILS

PATHWAY 1 ISOLATION
FAILS

(F002B/F003B/F004B)

T10-PATH1-B

Sheet 59

PATHWAY 2 ISOLATION
FAILS (F007B/F008B)

T10-PATH2-B

Sheet 64

SPLIT FRACTION
RWCU/SDC TRAIN B
RUNNING TRAIN A

STANDBY

G31-FLG-SF-BRUN
5.00E-01

  
Figure 4.18-2. Sheet 48  Containment System 
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 4.18-82

PATHWAY 1 ISOLATION
FAILS

(F002A/F003A/F004A)

T10-PATH1-A
Sheet 48

NITROGEN OPERATED
VALVE F002A FAILS TO

CLOSE (INSIDE CIV)

T10-RWCU-F002A-OO

NOV F002A FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G1

Sheet 50

ELECTRICAL FAILURES
OF VALVE F002A

T10-RWCU-F002A-ELEC

SSLC DIV 2 FAILS

C74-G31-F002A-DIV2
1.00E-03

SSLC DIV 4 FAILS

C74-G31-F002A-DIV4
1.00E-03

AIR OPERATED VALVE
F003A FAILS TO CLOSE

(OUTSIDE CIV)

T10-RWCU-F003A-OO

ACV F003A FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G1

Sheet 51

ELECTRICAL FAILURES
OF VALVE F003A

T10-RWCU-F003A-ELEC

Sheet 52

NONSAFETY-RELATED AIR
OPERATED VALVE F004A

FAILS TO CLOSE

T10-RWCU-F004A-OO

Sheet 53

  
Figure 4.18-2. Sheet 49  Containment System 
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 4.18-83

NOV F002A FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G1
Sheet 49

NOV F002A FAILS TO
CLOSE

G31-ACV-OO-F002A
2.00E-03

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B

T10_G31-NOV-OO_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007A

T10_G31-NOV-OO_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007A

T10_G31-NOV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-NOV-OO'

T10_G31-NOV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 50  Containment System 
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 4.18-84

ACV F003A FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G1
Sheet 49

ACV F003A FAILS TO
CLOSE

G31-ACV-OO-F003A
2.00E-03

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B

T10_G31-ACV-OO_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008A

T10_G31-ACV-OO_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008A

T10_G31-ACV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-ACV-OO'

T10_G31-ACV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 51  Containment System 
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 4.18-85

ELECTRICAL FAILURES
OF VALVE F003A

T10-RWCU-F003A-ELEC
Sheet 49

SSLC DIV 1 FAILS

C74-G31-F003A-DIV1
1.00E-03

SSLC DIV 3 FAILS

C74-G31-F003A-DIV3
1.00E-03

DPS FAILS

C72-G31-F003A-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 52  Containment System 
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 4.18-86

NONSAFETY-RELATED AIR
OPERATED VALVE F004A

FAILS TO CLOSE

T10-RWCU-F004A-OO
Sheet 49

NSR ACV F004A FAILS
TO CLOSE -- including

common cause

T10_G31-NSRACV-OO-G1

NSR ACV F004A FAILS
TO CLOSE

G31-ACV-OO-F004A
2.00E-03

CCF of two
components:

G31-ACV-OO-F004A &
G31-ACV-OO-F004B

T10_G31-NSRACV-OO_1_2

2 1.93E-04

ELECTRICAL FAILURES
OF VALVE F004A

T10-RWCU-F004A-ELEC

DPS FAILS

C72-G31-F003A-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 53  Containment System 
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 4.18-87

PATHWAY 2 ISOLATION
FAILS

(F007A/F008A/F044A)

T10-PATH2-A
Sheet 48

NITROGEN OPERATED
VALVE F007A FAILS TO

CLOSE (INSIDE CIV)

T10-RWCU-F007A-OO

NOV F007A FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G3

Sheet 55

ELECTRICAL FAILURES
OF VALVE F007A

T10-RWCU-F007A-ELEC

SSLC DIV 2 FAILS

C74-G31-F007A-DIV2
1.00E-03

SSLC DIV 4 FAILS

C74-G31-F007A-DIV4
1.00E-03

AIR OPERATED VALVE
F008A FAILS TO CLOSE

(OUTSIDE CIV)

T10-RWCU-F008A-OO

ACV F008A FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G3

Sheet 56

ELECTRICAL FAILURES
OF VALVE F008A

T10-RWCU-F008A-ELEC

Sheet 57

NONSAFETY-RELATED
MOTOR OPERATED VALVE

F044A FAILS TO CLOSE

T10-RWCU-F044A-OO

Sheet 58

  
Figure 4.18-2. Sheet 54  Containment System 
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 4.18-88

NOV F007A FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G3
Sheet 54

NOV F007A FAILS TO
CLOSE

G31-ACV-OO-F007A
2.00E-03

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007A

T10_G31-NOV-OO_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007A

T10_G31-NOV-OO_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007A

T10_G31-NOV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-NOV-OO'

T10_G31-NOV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 55  Containment System 
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 4.18-89

ACV F008A FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G3
Sheet 54

ACV F008A FAILS TO
CLOSE

G31-ACV-OO-F008A
2.00E-03

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008A

T10_G31-ACV-OO_1_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008A

T10_G31-ACV-OO_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008A

T10_G31-ACV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-ACV-OO'

T10_G31-ACV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 56  Containment System 



NEDO-33201 Rev 3 
 

 4.18-90

ELECTRICAL FAILURES
OF VALVE F008A

T10-RWCU-F008A-ELEC
Sheet 54

SSLC DIV 1 FAILS

C74-G31-F008A-DIV1
1.00E-03

SSLC DIV 3 FAILS

C74-G31-F008A-DIV3
1.00E-03

DPS FAILS

C72-G31-F008A-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 57  Containment System 
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 4.18-91

NONSAFETY-RELATED
MOTOR OPERATED VALVE

F044A FAILS TO CLOSE

T10-RWCU-F044A-OO
Sheet 54

MOTOR OPERATED VALVE 
F044A FAILS TO CLOSE

-- including common
cause

T10_G31-NSRMOV-OO-G1

MOTOR OPERATED VALVE 
F044A FAILS TO CLOSE

G31-MOV-OO-F044A
4.00E-03

CCF of two
components:

G31-MOV-OO-F044A &
G31-MOV-OO-F044B

T10_G31-NSRMOV-OO_1_2

2 2.11E-04

ELECTRICAL FAILURES
OF VALVE F044A

T10-RWCU-F044A-ELEC

SIGNAL FAILURES TO
VALVE F044A

T10-RWCU-F044A-SIG

DPS FAILS

C72-G31-F008A-DPS

2 1.00E-03

MOTIVE POWER FAILS TO
VALVE F044A

R12-A2-02A
1.00E-03

  
Figure 4.18-2. Sheet 58  Containment System 
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 4.18-92

PATHWAY 1 ISOLATION
FAILS

(F002B/F003B/F004B)

T10-PATH1-B
Sheet 48

NITROGEN OPERATED
VALVE F002B FAILS TO

CLOSE (INSIDE CIV)

T10-RWCU-F002B-OO

NOV F002B FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G2

Sheet 60

ELECTRICAL FAILURES
OF VALVE F002B

T10-RWCU-F002B-ELEC

SSLC DIV 2 FAILS

C74-G31-F002B-DIV2
1.00E-03

SSLC DIV 4 FAILS

C74-G31-F002B-DIV4
1.00E-03

AIR OPERATED VALVE
F003B FAILS TO CLOSE

(OUTSIDE CIV)

T10-RWCU-F003B-OO

ACV F003B FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G2

Sheet 61

ELECTRICAL FAILURES
OF VALVE F003B

T10-RWCU-F003B-ELEC

Sheet 62

NONSAFETY-RELATED AIR
OPERATED VALVE F004B

FAILS TO CLOSE

T10-RWCU-F004B-OO

Sheet 63

  
Figure 4.18-2. Sheet 59  Containment System 
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 4.18-93

NOV F002B FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G2
Sheet 59

NOV F002B FAILS TO
CLOSE

G31-ACV-OO-F002B
2.00E-03

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B

T10_G31-NOV-OO_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007A

T10_G31-NOV-OO_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007B

T10_G31-NOV-OO_2_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007A

T10_G31-NOV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-NOV-OO'

T10_G31-NOV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 60  Containment System 
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 4.18-94

ACV F003B FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G2
Sheet 59

ACV F003B FAILS TO
CLOSE

G31-ACV-OO-F003B
2.00E-03

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B

T10_G31-ACV-OO_1_2

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008A

T10_G31-ACV-OO_2_3

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008B

T10_G31-ACV-OO_2_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008A

T10_G31-ACV-OO_1_2_3

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-ACV-OO'

T10_G31-ACV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 61  Containment System 
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 4.18-95

ELECTRICAL FAILURES
OF VALVE F003B

T10-RWCU-F003B-ELEC
Sheet 59

SSLC DIV 1 FAILS

C74-G31-F003B-DIV1
1.00E-03

SSLC DIV 3 FAILS

C74-G31-F003B-DIV3
1.00E-03

DPS FAILS

C72-G31-F003B-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 62  Containment System 
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 4.18-96

NONSAFETY-RELATED AIR
OPERATED VALVE F004B

FAILS TO CLOSE

T10-RWCU-F004B-OO
Sheet 59

NSR ACV F004B FAILS
TO CLOSE -- including

common cause

T10_G31-NSRACV-OO-G2

NSR ACV F004B FAILS
TO CLOSE

G31-ACV-OO-F004B
2.00E-03

CCF of two
components:

G31-ACV-OO-F004A &
G31-ACV-OO-F004B

T10_G31-NSRACV-OO_1_2

2 1.93E-04

ELECTRICAL FAILURES
OF VALVE F004B

T10-RWCU-F004B-ELEC

DPS FAILS

C72-G31-F003B-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 63  Containment System 
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 4.18-97

PATHWAY 2 ISOLATION
FAILS (F007B/F008B)

T10-PATH2-B
Sheet 48

NITROGEN OPERATED
VALVE F007B FAILS TO

CLOSE (INSIDE CIV)

T10-RWCU-F007B-OO

NOV F007B FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G4

Sheet 65

ELECTRICAL FAILURES
OF VALVE F007B

T10-RWCU-F007B-ELEC

SSLC DIV 2 FAILS

C74-G31-F007B-DIV2
1.00E-03

SSLC DIV 4 FAILS

C74-G31-F007B-DIV4
1.00E-03

AIR OPERATED VALVE
F008B FAILS TO CLOSE

(OUTSIDE CIV)

T10-RWCU-F008B-OO

ACV F008B FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G4

Sheet 66

ELECTRICAL FAILURES
OF VALVE F008B

T10-RWCU-F008B-ELEC

Sheet 67

NONSAFETY-RELATED
MOTOR OPERATED VALVE

F044B FAILS TO CLOSE

T10-RWCU-F044B-OO

Sheet 68

  
Figure 4.18-2. Sheet 64  Containment System 
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 4.18-98

NOV F007B FAILS TO
CLOSE -- including

common cause

T10_G31-NOV-OO-G4
Sheet 64

NOV F007B FAILS TO
CLOSE

G31-ACV-OO-F007B
2.00E-03

CCF of two
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_4

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007B

T10_G31-NOV-OO_2_4

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F002B &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002A &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F002B &
G31-ACV-OO-F007A &
G31-ACV-OO-F007B

T10_G31-NOV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-NOV-OO'

T10_G31-NOV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 65  Containment System 
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 4.18-99

ACV F008B FAILS TO
CLOSE -- including

common cause

T10_G31-ACV-OO-G4
Sheet 64

ACV F008B FAILS TO
CLOSE

G31-ACV-OO-F008B
2.00E-03

CCF of two
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_4

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008B

T10_G31-ACV-OO_2_4

2 3.95E-06

CCF of two
components:

G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_3_4

2 3.95E-06

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F003B &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_2_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003A &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_1_3_4

3 1.21E-05

CCF of three
components:

G31-ACV-OO-F003B &
G31-ACV-OO-F008A &
G31-ACV-OO-F008B

T10_G31-ACV-OO_2_3_4

3 1.21E-05

CCF of all components
in group

'T10_G31-ACV-OO'

T10_G31-ACV-OO_ALL

4 1.21E-04

  
Figure 4.18-2. Sheet 66  Containment System 
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 4.18-100

ELECTRICAL FAILURES
OF VALVE F008B

T10-RWCU-F008B-ELEC
Sheet 64

SSLC DIV 1 FAILS

C74-G31-F008B-DIV1
1.00E-03

SSLC DIV 3 FAILS

C74-G31-F008B-DIV3
1.00E-03

DPS FAILS

C72-G31-F008B-DPS

2 1.00E-03

  
Figure 4.18-2. Sheet 67  Containment System 
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 4.18-101

NONSAFETY-RELATED
MOTOR OPERATED VALVE

F044B FAILS TO CLOSE

T10-RWCU-F044B-OO
Sheet 64

MOTOR OPERATED VALVE
F044B FAILS TO CLOSE

-- including common
cause

T10_G31-NSRMOV-OO-G2

MOTOR OPERATED VALVE
F044B FAILS TO CLOSE

G31-MOV-OO-F044B
4.00E-03

CCF of two
components:

G31-MOV-OO-F044A &
G31-MOV-OO-F044B

T10_G31-NSRMOV-OO_1_2

2 2.11E-04

ELECTRICAL FAILURES
OF VALVE F044B

T10-RWCU-F044B-ELEC

SIGNAL FAILURES TO
VALVE F044B

T10-RWCU-F044B-SIG

DPS FAILS

C72-G31-F008B-DPS

2 1.00E-03

MOTIVE POWER FAILS TO
VALVE F044A

R12-B2-02B
1.00E-03

  
Figure 4.18-2. Sheet 68  Containment System 
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 4.19-1

4.19  PASSIVE CONTAINMENT COOLING SYSTEM- (T15) 

4.19.1  Functional Description 

The PCCS is a safety-related passive-acting containment heat removal system that maintains the 
containment within its design pressure and design temperature limits for design basis accidents 
(DBAs) including loss of cooling accidents (LOCAs) and post-blowdown events.  The PCCS 
also provides a flowpath for released steam vapor back to the reactor pressure vessel (RPV) 
through the gravity driven cooling system (GDCS). 

4.19.2  Assumptions 

The following assumptions with respect to the design are made: 

(1) Water in ICS/PCCS inner and outer  expansion  pools provides the necessary cooling for 72 
hours with successful function of the dryer/separator cross-connect valves. 

(2) The success criteria considered is the operation of four (4) of the six (6) heat exchangers.  
To maintain the cooling function beyond 72 hours, long-term make-up would be necessary; 
however, to bound uncertainties in pool make-up timing, make-up is assumed to occur at 
24 hours. 

(3) Unavailabilities are assumed to be 8 hours per loop per year based on Tech Spec allowed 
outage time. 

(4) For purposes of the model, the PCCS includes pool subcompartment interconnections, and 
excludes pool makeup and water recirculation system.  Subcompartment interconnections 
are normally locked-open manual valves, and failure is not credible.  Restoration failure 
events of these manual valves are not considered because Tech Specs will mandate 
verification that they are open before start-up after a refueling outage.  Additionally, these 
manual valves will have indication and alarms in the control room.  

(5) It is necessary for the vacuum breakers to close in order to establish the required 
differential pressure through the PCCS, and intermittent operation of the vacuum breakers 
is acceptable.  The failure of the vacuum breaker valves of the suppression pool (SP) is 
considered in a separate model (see Section 4.18 of this report) and precedes PCCS 
function in the accident sequences. 

(6) The system is capable of performing its function for at least 72 hours without operator 
action.  It is capable of performing its function for longer periods if the ICS/PCCS pools 
are refilled.  The Type C human actions included in the make-up system models are 
included in the Emergency Operating Procedures as well as in other Operating Procedures. 

(7) Pool failure due to rupture was not considered because the pools are thick concrete 
structures with stainless steel liners.  Pool failure due to leakage was not considered 
because leak sensors, which are installed behind the steel liner, provide indication and 
alarm in the main control room. 

(8) Plugging of the spargers is not modeled for three reasons: there are inlet filters at the 
beginning of each loop, the direction of flow is into the SP, so no debris will cling to the 
spargers, and the water quality of the SP is very good.  
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 4.19-2

4.19.3  System Description 

The PCCS consists of six (6) independent loops, each loop arranged as a closed-loop 
configuration containing an inlet filter, a heat exchanger (PCCS condenser), supply piping to 
bring containment steam-gas mixture to the loop heat exchanger, discharge piping to return 
condensed steam back to the GDCS pools, and vent piping to recycle non-condensable gas to the 
suppression pool (SP).  All PCCS piping and components are an integral part of containment 
constructed of stainless steel to design pressure, temperature and environmental conditions that 
equal or exceed the upper limits of containment system reference severe accident capability; 
there are no containment penetrations in the system.  The heat exchangers are positioned in the 
lower-most region of a large, elevated, common, ambient pressure pool - Isolation 
Condenser/Passive Containment Cooling (ICS/PCCS) Pool - that warms and ultimately boils-
down, with exhaust vapor discharged to the plant stack as containment heat removal proceeds 
following a LOCA.  The heat exchangers are open-type drum-and-tube-bundle exchangers, 
configured into a dual-module arrangement and operated by a combination of buoyancy, 
pressure and condensation-driven natural circulation processes. 

4.19.3.1  Hardware Configuration 

Passive Containment Cooling System (PCCS) 

The PCCS consists of six (6), low pressure, independent loops, each containing an inlet filter in 
the upper DW and a condenser located in the same large, interconnected ICS/PCCS pools as the 
isolation condensers.  Condensate return piping begins at the lower drum of the condenser and 
returns condensate to the GDCS pools.  Non-condensable vent piping begins at the top of the 
lower drum and extends down into the suppression pool; the vent pipe terminates in a discharge 
sparger.  A simplified diagram is shown in Figure 4.19-1. 

ICS/PCCS Pool 

The isolation condensers and the passive containment cooling condensers are located in the same 
large interconnected ICS/PCCS expansion pools positioned outside the containment and above 
the drywell.  The large ICS/PCCS pools are partitioned, into individual sub-pools, but both the 
ICS and PCCS are able to draw water from the entire pool; the air and steam space are also 
common.  See Figure 4.19-2. 

The pool subcompartment interconnections are as follows: The PCCS pool subcompartments are 
connected to the inner expansion pool below the water level by locked open valves, one for each 
subcompartment.  These valves can be closed to isolate and drain the individual partitioned 
PCCS pool for maintenance of the unit.  The remote handwheels on the locked open valves 
extend above the water level to locations accessible to the operator.  In the event that one sub-
pool is isolated there is no effect on the other sub-pools. All other pool subcompartments are 
interconnected below the pool water level.  The two outer expansion pools are connected to their 
respective inner expansion pools via check valves that only allow flow from the outer to the 
inner expansion pools that border the sub-compartments. 

The walls containing the airspace flow path extend above the normal water level; this enhances 
the flow stability and heat removal capability of the condensers by establishing a flow path for 
the make-up water through the lower pipes. 
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 4.19-3

4.19.3.2  System Operation  

During normal plant operation, each PCCS subloop is in "ready standby".  Thermal-hydraulic 
analysis shows that the PCCS can maintain containment below the design pressure for more than 
72 hours without opening the cross-connect valves to the reactor well and dryer/separator storage 
pool.  However, ICS/PCCS pool make-up is required at 24 hours in the PRA to bound the 
thermal-hydraulic uncertainties associated with make-up timing.   

Following a LOCA event, the PCCS receives a steam-gas supply directly from the drywell; it 
does not have any valves.  Noncondensiables, together with steam vapor, enter the PCCS 
condenser where steam condenses inside and is collected in the lower header to be discharged to 
the GDCS pools.  There is a loop seal at the end of the drain line in the GDCS pool that prevents 
backflow from the DW to the SP through the vent line.  The noncondensiables are then purged to 
the wetwell through the large vent line. 

PCCS effectiveness in containment heat removal requires that a small pressure differential exist 
between the drywell and wetwell.  The vacuum breakers between the DW and WW must be leak 
tight to maintain this small DW to WW pressure differential. The leak-tight status of the vacuum 
breakers is considered in the event trees immediately before the PCCS is reached in each 
accident sequence. 

4.19.3.3  Component Location 

Both the PCCS condensers are an integral part of the containment and are located in multiple, 
large, interconnected pools; the pools are positioned above, and outside the ESBWR primary 
containment (drywell).  The inlet filters are in the upper DW.  No containment penetrations exist 
in the PCCS. 

The large pool is partitioned into sub-compartments for individual ICS and PCCS condensers, 
but each is able to draw water from the entire pool; which is a combination of the inner and outer 
expansion pools, the air and steam space is also open to both. 

The PCCS condensers are part of the containment boundary. 

4.19.4  Automatic and Manual Control 

Control logic is not needed or provided for successful PCCS.  As indicated above, ICS/PCCS 
pool make-up is conservatively assumed to occur at 24 hours in the PRA to account for thermal-
hydraulic uncertainties. 

All alarms and indication associated with the PCCS are shown in Table 4.19-1. 

4.19.4.1  Automatic Actuation 

There is no automatic actuation for the PCCS.  Post-72 hours, the cross-connect valves between 
the dryer/separator pools and the inner expansion pools will open if a low level signal is received 
from the inner expansion pool level sensors.  The cross-connect valves are modeled under the 
transfers to the ICS. 
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4.19.4.2  Manual Actuation 

There is no manual actuation for the PCCS.  Post-72 hours, manual make-up to the ICS/PCCS 
inner expansion pools may be done with the make-up water system or the fire protection system; 
only the fire protection system is credited in the PRA. 

4.19.4.3  Safety Actuation 
The safety actuation of PCCS is passively driven by the pressure differential between the post-
LOCA or post-blowdown DW atmosphere and the SC.   

4.19.5  System Interfaces  

Support Systems 

The system does not require any support system for the modeled function for at least 72 hours.  
Water is required for long-term makeup (post-72h, but modeled at 24 hours).  This appears in the 
PCCS fault tree model in Figure 4.19-3 as a transfer from the ICS logic.  There are two transfers, 
one for the cross-connect valves to each side of the dryer/separator storage pool.  Both inner 
expansion pools have parallel pathways for the cross-connection controlled by diverse valves so 
that a single common cause failure event will not fail the cross-connect to the pools. 

The Fire Protection System is able to provide makeup water to the ICS/PCCS pools in the long 
term.  The FPS long-term make-up function is not modeled in the PCCS fault tree, but it is 
considered later in the event tree under “long term make up to the ICS/PCCS pools”.  The Fuel 
and Auxiliary Pools Cooling System (FAPCS), which provides for the cooling/clean-up of 
ICS/PCCS pool water, is a supporting system that does not impact the success of the PCCS.  
Transfers in the PCCS system model are listed in Table 4.19-2b. 

4.19.6  System Testing 

The PCCS flowpath is verified to be unobstructed and functional during refueling outages with 
an expected interval between tests of 24 months.  The loops are tested on a staggered basis, with 
one of the six loops tested each refueling outage. 

4.19.7  System Maintenance 

No preventive maintenance actions are expected during normal plant operation for the PCCS.  
However, to conservatively bound the potential for maintenance, the Tech Spec allowed 8 hours 
of unavailability is applied to each loop once per year.  Corrective maintenance for tube plugging 
following the detection of a tube leak is performed during refueling.   

The pool water in each isolation condenser or PCCS condenser subcompartment is removable 
without emptying the entire ICS/PCCS pool.  The individual partitioned PCCS pool is isolated 
by closing the locked open valve interconnecting it to the other pools and emptying the 
compartment using a portable pump.  There is no impact on adjacent sub-pools.  This water is 
discharged into the common pool.  To replenish the pool, the normally locked open valve is 
reopened and the water refills the pool. 

The test and maintenance events are shown in Table 4.19-3. 
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 4.19-5

4.19.8  Common Cause Failures 

There are no exceptions to the CCF methodology described in section 5.3. 

Common cause failures are shown in Table 4.19-4. 

4.19.9  Fault Tree Analysis 

The PCCS fault tree is evaluated to determine the system unavailabilities and to identify the 
components that contribute significantly to system failure. 

4.19.9.1  Top Event Definitions 

The PCCS is analyzed for the following top events: 

• Gate WP-TOPDHR represents the failure of 3/6 PCCS loops to provide decay heat 
removal. 

• Gate T15-U43-CROSSCONN represents the failure of the cross-connect valves in the 
ICS to open for long-term make-up water.  This gate is an input to the “long term 
ICS/PCCS pool make-up” top gate in the FPS. 

Table 4.19-6 reports the list of PCCS top events. 

4.19.9.2  Fault Tree Description 

The fault tree is shown in Figure 4.19-3. 

4.19.9.3  Human Interaction 

There are no required operator actions concerning PCCS.  Operator actions are applicable to 
long-term make-up to the common pools, but they are modeled in the ICS (see section 4.2) and 
the FPS (see Section 4.16). 

4.19.9.4  Special Events 

There are no special events in the PCCS model. 

4.19.10  Results of Fault Tree Analysis 

The quantification of core damage sequences implicitly includes the contribution of the basic 
events for this system.  This quantification process enables checking the global consistency of 
the system fault trees and their relationship with the rest of the systems modeled in the PRA. 

A summary of the basic events included in the system fault tree is reported in the Table 4.19-7. 

The importance measurements obtained from core damage frequency equations allow the 
identification of the most relevant basic events and system component failures in an integrated 
context, as well as the determination of their relative importance with respect to the basic events 
and component failures of the other systems modeled. 
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4.19.11  PRA Insights  

The PCCS requires four of six independent loops to function for success.  The system is 
completely passive and requires no operator actions; as a result, common cause failures of all 
inlet filters and all heat exchangers are the dominant cutsets. 

There is one key insight or assumption associated with the T15 PRA system analysis: 

(1) The normally locked open manual PCCS sub-pool maintenance valves (F101A/B/C/D/E/F) 
will have indication and alarm in the main control room.   
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Table 4.19-1  

PCCS – Control Room Instrumentation and Alarms 

Controls 
No controls 

Displays 
Maintenance valves position (F101A/B/C/D/E/F) 
Inner-expansion pool water level 

Alarms 
Maintenance valves OPEN position (F101A/B/C/D/E/F) 
ICS/PCCS inner/outer expansion pool leakage 
ICS/PCCS sub-compartment leakage 
Inner-expansion pool water level LOW 
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Table 4.19-2a  

PCCS - System Dependencies  

SYSTEM MAKE-UP WATER POST-72 HOURS 
ICS (B32) Cross-connect valves between the dryer/separator storage pool and the inner-

expansion pools 
FPS (U43) Manual make-up to the inner-expansion pools  
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Table 4.19-2b  

PCCS - Transfers 

Transfer Gate Description 

B32-CROSSCONN-AB FAILURE TO CROSS-CONNECT THE AB POOL TO 
THE MAIN POOL 

B32-CROSSCONN-CD FAILURE TO CROSS-CONNECT THE CD POOL TO 
THE MAIN POOL 
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Table 4.19-3  

PCCS - Component Test and Maintenance 

Testing 
Component Expected test interval 

Condenser (B001A/B/C/D/E/F) 24 months 
Inlet Filter (D001A/B/C/D/E/F) 24 months 
  

Maintenance 
Event Probability Description 

T15-TM-LOOPA 1.00E-03* LOOP A UNAVAILABLE DUE TO MAINTENANCE 
T15-TM-LOOPB 1.00E-03 LOOP B UNAVAILABLE DUE TO MAINTENANCE 
T15-TM-LOOPC 1.00E-03 LOOP C UNAVAILABLE DUE TO MAINTENANCE 
T15-TM-LOOPD 1.00E-03 LOOP D UNAVAILABLE DUE TO MAINTENANCE 
T15-TM-LOOPE 1.00E-03 LOOP E UNAVAILABLE DUE TO MAINTENANCE 
T15-TM-LOOPF 1.00E-03 LOOP F UNAVAILABLE DUE TO MAINTENANCE 

* Value used is 8 hours per year based on Tech Spec allowed outage time 

 

 

 

Table 4.19-4  

PCCS - Common Cause Failures 

Basic Event Probability Description 

T15-FLT-PP_1_2 1.26E-07 CCF of two components: T15-FLT-PP-D001A & T15-FLT-PP-D001B 

T15-FLT-
PP_1_2_3 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001B & 

T15-FLT-PP-D001C 

T15-FLT-
PP_1_2_4 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001B & 

T15-FLT-PP-D001D 

T15-FLT-
PP_1_2_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001B & 

T15-FLT-PP-D001E 

T15-FLT-
PP_1_2_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001B & 

T15-FLT-PP-D001F 

T15-FLT-PP_1_3 1.26E-07 CCF of two components: T15-FLT-PP-D001A & T15-FLT-PP-D001C 

T15-FLT-
PP_1_3_4 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001C & 

T15-FLT-PP-D001D 

T15-FLT-
PP_1_3_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001C & 

T15-FLT-PP-D001E 
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Table 4.19-4  

PCCS - Common Cause Failures 

Basic Event Probability Description 

T15-FLT-
PP_1_3_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001C & 

T15-FLT-PP-D001F 

T15-FLT-PP_1_4 1.26E-07 CCF of two components: T15-FLT-PP-D001A & T15-FLT-PP-D001D 

T15-FLT-
PP_1_4_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001D & 

T15-FLT-PP-D001E 

T15-FLT-
PP_1_4_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001D & 

T15-FLT-PP-D001F 

T15-FLT-PP_1_5 1.26E-07 CCF of two components: T15-FLT-PP-D001A & T15-FLT-PP-D001E 

T15-FLT-
PP_1_5_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-FLT-PP-D001E & 

T15-FLT-PP-D001F 

T15-FLT-PP_1_6 1.26E-07 CCF of two components: T15-FLT-PP-D001A & T15-FLT-PP-D001F 

T15-FLT-PP_2_3 1.26E-07 CCF of two components: T15-FLT-PP-D001B & T15-FLT-PP-D001C 

T15-FLT-
PP_2_3_4 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001C & 

T15-FLT-PP-D001D 

T15-FLT-
PP_2_3_5 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001C & 

T15-FLT-PP-D001E 

T15-FLT-
PP_2_3_6 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001C & 

T15-FLT-PP-D001F 

T15-FLT-PP_2_4 1.26E-07 CCF of two components: T15-FLT-PP-D001B & T15-FLT-PP-D001D 

T15-FLT-
PP_2_4_5 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001D & 

T15-FLT-PP-D001E 

T15-FLT-
PP_2_4_6 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001D & 

T15-FLT-PP-D001F 

T15-FLT-PP_2_5 1.26E-07 CCF of two components: T15-FLT-PP-D001B & T15-FLT-PP-D001E 

T15-FLT-
PP_2_5_6 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-FLT-PP-D001E & 

T15-FLT-PP-D001F 

T15-FLT-PP_2_6 1.26E-07 CCF of two components: T15-FLT-PP-D001B & T15-FLT-PP-D001F 

T15-FLT-PP_3_4 1.26E-07 CCF of two components: T15-FLT-PP-D001C & T15-FLT-PP-D001D 

T15-FLT-
PP_3_4_5 6.32E-09 CCF of three components: T15-FLT-PP-D001C & T15-FLT-PP-D001D & 

T15-FLT-PP-D001E 

T15-FLT-
PP_3_4_6 6.32E-09 CCF of three components: T15-FLT-PP-D001C & T15-FLT-PP-D001D & 

T15-FLT-PP-D001F 

T15-FLT-PP_3_5 1.26E-07 CCF of two components: T15-FLT-PP-D001C & T15-FLT-PP-D001E 

T15-FLT-
PP_3_5_6 6.32E-09 CCF of three components: T15-FLT-PP-D001C & T15-FLT-PP-D001E & 

T15-FLT-PP-D001F 

T15-FLT-PP_3_6 1.26E-07 CCF of two components: T15-FLT-PP-D001C & T15-FLT-PP-D001F 

T15-FLT-PP_4_5 1.26E-07 CCF of two components: T15-FLT-PP-D001D & T15-FLT-PP-D001E 
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Table 4.19-4  

PCCS - Common Cause Failures 

Basic Event Probability Description 

T15-FLT-
PP_4_5_6 6.32E-09 CCF of three components: T15-FLT-PP-D001D & T15-FLT-PP-D001E & 

T15-FLT-PP-D001F 

T15-FLT-PP_4_6 1.26E-07 CCF of two components: T15-FLT-PP-D001D & T15-FLT-PP-D001F 

T15-FLT-PP_5_6 1.26E-07 CCF of two components: T15-FLT-PP-D001E & T15-FLT-PP-D001F 

T15-FLT-PP_ALL 5.68E-07 CCF of all components in group 'T15-FLT-PP' 

T15-HX_-PP_1_2 1.26E-08 CCF of two components: T15-HX_-PP-B001A & T15-HX_-PP-B001B 

T15-HX_-
PP_1_2_3 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001B & 

T15-HX_-PP-B001C 

T15-HX_-
PP_1_2_4 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001B & 

T15-HX_-PP-B001D 

T15-HX_-
PP_1_2_5 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001B & 

T15-HX_-PP-B001E 

T15-HX_-
PP_1_2_6 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001B & 

T15-HX_-PP-B001F 

T15-HX_-PP_1_3 1.26E-08 CCF of two components: T15-HX_-PP-B001A & T15-HX_-PP-B001C 

T15-HX_-
PP_1_3_4 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001C & 

T15-HX_-PP-B001D 

T15-HX_-
PP_1_3_5 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001C & 

T15-HX_-PP-B001E 

T15-HX_-
PP_1_3_6 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001C & 

T15-HX_-PP-B001F 

T15-HX_-PP_1_4 1.26E-08 CCF of two components: T15-HX_-PP-B001A & T15-HX_-PP-B001D 

T15-HX_-
PP_1_4_5 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001D & 

T15-HX_-PP-B001E 

T15-HX_-
PP_1_4_6 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001D & 

T15-HX_-PP-B001F 

T15-HX_-PP_1_5 1.26E-08 CCF of two components: T15-HX_-PP-B001A & T15-HX_-PP-B001E 

T15-HX_-
PP_1_5_6 6.32E-10 CCF of three components: T15-HX_-PP-B001A & T15-HX_-PP-B001E & 

T15-HX_-PP-B001F 

T15-HX_-PP_1_6 1.26E-08 CCF of two components: T15-HX_-PP-B001A & T15-HX_-PP-B001F 

T15-HX_-PP_2_3 1.26E-08 CCF of two components: T15-HX_-PP-B001B & T15-HX_-PP-B001C 

T15-HX_-
PP_2_3_4 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001C & 

T15-HX_-PP-B001D 

T15-HX_-
PP_2_3_5 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001C & 

T15-HX_-PP-B001E 

T15-HX_-
PP_2_3_6 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001C & 

T15-HX_-PP-B001F 
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Table 4.19-4  

PCCS - Common Cause Failures 

Basic Event Probability Description 

T15-HX_-PP_2_4 1.26E-08 CCF of two components: T15-HX_-PP-B001B & T15-HX_-PP-B001D 

T15-HX_-
PP_2_4_5 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001D & 

T15-HX_-PP-B001E 

T15-HX_-
PP_2_4_6 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001D & 

T15-HX_-PP-B001F 

T15-HX_-PP_2_5 1.26E-08 CCF of two components: T15-HX_-PP-B001B & T15-HX_-PP-B001E 

T15-HX_-
PP_2_5_6 6.32E-10 CCF of three components: T15-HX_-PP-B001B & T15-HX_-PP-B001E & 

T15-HX_-PP-B001F 

T15-HX_-PP_2_6 1.26E-08 CCF of two components: T15-HX_-PP-B001B & T15-HX_-PP-B001F 

T15-HX_-PP_3_4 1.26E-08 CCF of two components: T15-HX_-PP-B001C & T15-HX_-PP-B001D 

T15-HX_-
PP_3_4_5 6.32E-10 CCF of three components: T15-HX_-PP-B001C & T15-HX_-PP-B001D 

& T15-HX_-PP-B001E 

T15-HX_-
PP_3_4_6 6.32E-10 CCF of three components: T15-HX_-PP-B001C & T15-HX_-PP-B001D 

& T15-HX_-PP-B001F 

T15-HX_-PP_3_5 1.26E-08 CCF of two components: T15-HX_-PP-B001C & T15-HX_-PP-B001E 

T15-HX_-
PP_3_5_6 6.32E-10 CCF of three components: T15-HX_-PP-B001C & T15-HX_-PP-B001E & 

T15-HX_-PP-B001F 

T15-HX_-PP_3_6 1.26E-08 CCF of two components: T15-HX_-PP-B001C & T15-HX_-PP-B001F 

T15-HX_-PP_4_5 1.26E-08 CCF of two components: T15-HX_-PP-B001D & T15-HX_-PP-B001E 

T15-HX_-
PP_4_5_6 6.32E-10 CCF of three components: T15-HX_-PP-B001D & T15-HX_-PP-B001E & 

T15-HX_-PP-B001F 

T15-HX_-PP_4_6 1.26E-08 CCF of two components: T15-HX_-PP-B001D & T15-HX_-PP-B001F 

T15-HX_-PP_5_6 1.26E-08 CCF of two components: T15-HX_-PP-B001E & T15-HX_-PP-B001F 

T15-HX_-PP_ALL 5.68E-08 CCF of all components in group 'T15-HX_-PP' 
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Table 4.19-5  

PCCS - Human Errors 

 

There are no human errors associated with PCCS. 
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Table 4.19-6  

PCCS – Top Events 

Top Event Description Sheet

T15-U43-
CROSSCONN 

POST 72 HOURS. At least one pathway to both of the common ICS/PCCS 
pools must open to provide makeup for the ICS/PCCS loops. Each of the two 
cross-connect paths has two diverse valves in parallel, so just one valve in 
each path must open successfully. 

50 

WP-TOPDHR 4/6 PCCS loops are required to achieve adequate cooling of the containment 
atmosphere in a post-LOCA environment.  1 
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Table 4.19-7  

PCCS - Basic Events 

Name Probability Description 

T15-FLT-PP-D001A 2.40E-05 FILTER D001A PLUGGED 

T15-FLT-PP-D001B 2.40E-05 FILTER D001B PLUGGED 

T15-FLT-PP-D001C 2.40E-05 FILTER D001C PLUGGED 

T15-FLT-PP-D001D 2.40E-05 FILTER D001D PLUGGED 

T15-FLT-PP-D001E 2.40E-05 FILTER D001E PLUGGED 

T15-FLT-PP-D001F 2.40E-05 FILTER D001F PLUGGED 

T15-HX_-PP-B001A 2.40E-06 HEAT EXCHANGER B001A PLUGGED 

T15-HX_-PP-B001B 2.40E-06 HEAT EXCHANGER B001B PLUGGED 

T15-HX_-PP-B001C 2.40E-06 HEAT EXCHANGER B001C PLUGGED 

T15-HX_-PP-B001D 2.40E-06 HEAT EXCHANGER B001D PLUGGED 

T15-HX_-PP-B001E 2.40E-06 HEAT EXCHANGER B001E PLUGGED 

T15-HX_-PP-B001F 2.40E-06 HEAT EXCHANGER B001F PLUGGED 

T15-TM-LOOPA 1.00E-03 LOOP A UNAVAILABLE DUE TO MAINTENANCE 

T15-TM-LOOPB 1.00E-03 LOOP B UNAVAILABLE DUE TO MAINTENANCE 

T15-TM-LOOPC 1.00E-03 LOOP C UNAVAILABLE DUE TO MAINTENANCE 

T15-TM-LOOPD 1.00E-03 LOOP D UNAVAILABLE DUE TO MAINTENANCE 

T15-TM-LOOPE 1.00E-03 LOOP E UNAVAILABLE DUE TO MAINTENANCE 

T15-TM-LOOPF 1.00E-03 LOOP F UNAVAILABLE DUE TO MAINTENANCE 
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Table 4.19-8  

PCCS - Cutsets 

For each system top event, the dominant cutsets are shown below. 

T15-U43-CROSSCONN FAILURE OF CROSS-CONNECT VALVES TO OPEN 

Probability % of 
Top Event Probability Description 

1.E-03 50.0 B32-
CROSSCONNAB 1.E-03 FAILURE TO CROSS-CONNECT THE AB 

POOL TO THE MAIN POOL 

1.E-03 50.0 B32-
CROSSCONNCD 1.E-03 FAILURE TO CROSS-CONNECT THE CD 

POOL TO THE MAIN POOL 
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WP-TOPDHR 3/6 PCCS FAIL 

Probability % of 
Top Event Probability Description 

5.68E-07 71.6 T15-FLT-
PP_ALL 5.68E-07 CCF of all components in group 'T15-FLT-PP' 

5.68E-08 7.2 T15-HX_-
PP_ALL 5.68E-08 CCF of all components in group 'T15-HX_-PP' 

6.32E-09 0.8 T15-FLT-
PP_1_2_3 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001B & T15-FLT-PP-D001C 

6.32E-09 0.8 T15-FLT-
PP_1_2_4 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001B & T15-FLT-PP-D001D 

6.32E-09 0.8 T15-FLT-
PP_1_2_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001B & T15-FLT-PP-D001E 

6.32E-09 0.8 T15-FLT-
PP_1_2_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001B & T15-FLT-PP-D001F 

6.32E-09 0.8 T15-FLT-
PP_1_3_4 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001C & T15-FLT-PP-D001D 

6.32E-09 0.8 T15-FLT-
PP_1_3_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001C & T15-FLT-PP-D001E 

6.32E-09 0.8 T15-FLT-
PP_1_3_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001C & T15-FLT-PP-D001F 

6.32E-09 0.8 T15-FLT-
PP_1_4_5 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001D & T15-FLT-PP-D001E 

6.32E-09 0.8 T15-FLT-
PP_1_4_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001D & T15-FLT-PP-D001F 

6.32E-09 0.8 T15-FLT-
PP_1_5_6 6.32E-09 CCF of three components: T15-FLT-PP-D001A & T15-

FLT-PP-D001E & T15-FLT-PP-D001F 

6.32E-09 0.8 T15-FLT-
PP_2_3_4 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-

FLT-PP-D001C & T15-FLT-PP-D001D 

6.32E-09 0.8 T15-FLT-
PP_2_3_5 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-

FLT-PP-D001C & T15-FLT-PP-D001E 

6.32E-09 0.8 T15-FLT-
PP_2_3_6 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-

FLT-PP-D001C & T15-FLT-PP-D001F 

6.32E-09 0.8 T15-FLT-
PP_2_4_5 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-

FLT-PP-D001D & T15-FLT-PP-D001E 

6.32E-09 0.8 T15-FLT-
PP_2_4_6 6.32E-09 CCF of three components: T15-FLT-PP-D001B & T15-

FLT-PP-D001D & T15-FLT-PP-D001F 
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Figure 4.19-1. Simplified Diagram of PCCS System  
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Figure 4.19-2. Schematic of the ICS/PCCS Pools and Interconnections 
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3/6 PCCS FAIL

WP-TOPDHR

LOSS OF THREE OUT OF
SIX PCCS LOOPS

T15-3/6LOOPS

3

LOOP A FAILS

T15-LOOPA

FILTER D001A PLUGGED
-- including common

cause

T15-FLT-PP-G1

Sheet 2

HEAT EXCHANGER  B001A
PLUGGED -- including

common cause

T15-HX_-PP-G1

Sheet 4

LOOP A UNAVAILABLE

T15-UA-LOOPA

Sheet 6

LOOP B FAILS

T15-LOOPB

Sheet 7

LOOP C FAILS

T15-LOOPC

FILTER D001C PLUGGED
-- including common

cause

T15-FLT-PP-G3

Sheet 12

HEAT EXCHANGER B001C
PLUGGED -- including

common cause

T15-HX_-PP-G3

Sheet 14

LOOP C UNAVAILABLE

T15-UA-LOOPC

Sheet 16

LOOP D FAILS

T15-LOOPD

Sheet 17

LOOP E FAILS

T15-LOOPE

Sheet 22

LOOP F FAILS

T15-LOOPF

Sheet 27

 
Figure 4.19-3. PCCS Fault Tree 
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FILTER D001A PLUGGED
-- including common

cause

T15-FLT-PP-G1
Sheet 1

T15-FLT-PP-G_66

Sheet 3

FILTER D001A PLUGGED

T15-FLT-PP-D001A
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B

T15-FLT-PP_1_2

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C

T15-FLT-PP_1_3

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D

T15-FLT-PP_1_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001E

T15-FLT-PP_1_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001F

T15-FLT-PP_1_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001C
T15-FLT-PP_1_2_3

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001D
T15-FLT-PP_1_2_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001E
T15-FLT-PP_1_2_5

3 6.32E-09

  
Figure 4.19-3. Sheet 2  Passive Containment Cooling System 
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 4.19-23

T15-FLT-PP-G_66
Sheet 2

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001F
T15-FLT-PP_1_2_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_1_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_1_3_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_1_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_1_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_1_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_1_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 3  Passive Containment Cooling System 
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 4.19-24

HEAT EXCHANGER  B001A
PLUGGED -- including

common cause

T15-HX_-PP-G1
Sheet 1

T15-HX_-PP-G_67

Sheet 5

HEAT EXCHANGER  B001A
PLUGGED

T15-HX_-PP-B001A
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B

T15-HX_-PP_1_2

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C

T15-HX_-PP_1_3

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D

T15-HX_-PP_1_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001E

T15-HX_-PP_1_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001F

T15-HX_-PP_1_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001C
T15-HX_-PP_1_2_3

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001D
T15-HX_-PP_1_2_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001E
T15-HX_-PP_1_2_5

3 6.32E-10

  
Figure 4.19-3. Sheet 4  Passive Containment Cooling System 
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 4.19-25

T15-HX_-PP-G_67
Sheet 4

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001F
T15-HX_-PP_1_2_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_1_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_1_3_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_1_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_1_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_1_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_1_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 5  Passive Containment Cooling System 
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 4.19-26

LOOP A UNAVAILABLE

T15-UA-LOOPA
Sheet 1

LOOP A UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPA
1.00E-03

  
Figure 4.19-3. Sheet 6  Passive Containment Cooling System 
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 4.19-27

LOOP B FAILS

T15-LOOPB
Sheet 1

FILTER D001B PLUGGED
-- including common

cause

T15-FLT-PP-G2

Sheet 8

HEAT EXCHANGER B001B
PLUGGED -- including

common cause

T15-HX_-PP-G2

Sheet 10

LOOP B UNAVAILABLE

T15-UA-LOOPB

LOOP B UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPB
1.00E-03

  
Figure 4.19-3. Sheet 7  Passive Containment Cooling System 
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 4.19-28

FILTER D001B PLUGGED
-- including common

cause

T15-FLT-PP-G2
Sheet 7

T15-FLT-PP-G_67

Sheet 9

FILTER D001B PLUGGED

T15-FLT-PP-D001B
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B

T15-FLT-PP_1_2

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C

T15-FLT-PP_2_3

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D

T15-FLT-PP_2_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001E

T15-FLT-PP_2_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001F

T15-FLT-PP_2_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001C
T15-FLT-PP_1_2_3

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001D
T15-FLT-PP_1_2_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001E
T15-FLT-PP_1_2_5

3 6.32E-09

  
Figure 4.19-3. Sheet 8  Passive Containment Cooling System 



NEDO-33201 Rev 3 
 

 

 4.19-29

T15-FLT-PP-G_67
Sheet 8

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001F
T15-FLT-PP_1_2_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_2_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_2_3_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_2_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_2_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_2_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_2_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 9  Passive Containment Cooling System 
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 4.19-30

HEAT EXCHANGER B001B
PLUGGED -- including

common cause

T15-HX_-PP-G2
Sheet 7

T15-HX_-PP-G_68

Sheet 11

HEAT EXCHANGER B001B
PLUGGED

T15-HX_-PP-B001B
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B

T15-HX_-PP_1_2

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C

T15-HX_-PP_2_3

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D

T15-HX_-PP_2_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001E

T15-HX_-PP_2_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001F

T15-HX_-PP_2_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001C
T15-HX_-PP_1_2_3

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001D
T15-HX_-PP_1_2_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001E
T15-HX_-PP_1_2_5

3 6.32E-10

  
Figure 4.19-3. Sheet 10  Passive Containment Cooling System 
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 4.19-31

T15-HX_-PP-G_68
Sheet 10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001F
T15-HX_-PP_1_2_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_2_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_2_3_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_2_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_2_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_2_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_2_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 11  Passive Containment Cooling System 
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 4.19-32

FILTER D001C PLUGGED
-- including common

cause

T15-FLT-PP-G3
Sheet 1

T15-FLT-PP-G_68

Sheet 13

FILTER D001C PLUGGED

T15-FLT-PP-D001C
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C

T15-FLT-PP_1_3

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C

T15-FLT-PP_2_3

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D

T15-FLT-PP_3_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001E

T15-FLT-PP_3_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001F

T15-FLT-PP_3_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001C
T15-FLT-PP_1_2_3

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_1_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_1_3_5

3 6.32E-09

  
Figure 4.19-3. Sheet 12  Passive Containment Cooling System 
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 4.19-33

T15-FLT-PP-G_68
Sheet 12

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_1_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_2_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_2_3_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_2_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_3_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_3_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_3_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 13  Passive Containment Cooling System 
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 4.19-34

HEAT EXCHANGER B001C
PLUGGED -- including

common cause

T15-HX_-PP-G3
Sheet 1

T15-HX_-PP-G_69

Sheet 15

HEAT EXCHANGER B001C
PLUGGED

T15-HX_-PP-B001C
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C

T15-HX_-PP_1_3

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C

T15-HX_-PP_2_3

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D

T15-HX_-PP_3_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001E

T15-HX_-PP_3_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001F

T15-HX_-PP_3_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001C
T15-HX_-PP_1_2_3

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_1_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_1_3_5

3 6.32E-10

  
Figure 4.19-3. Sheet 14  Passive Containment Cooling System 
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 4.19-35

T15-HX_-PP-G_69
Sheet 14

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_1_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_2_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_2_3_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_2_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_3_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_3_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_3_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 15  Passive Containment Cooling System 
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 4.19-36

LOOP C UNAVAILABLE

T15-UA-LOOPC
Sheet 1

LOOP C UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPC
1.00E-03

  
Figure 4.19-3. Sheet 16  Passive Containment Cooling System 
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 4.19-37

LOOP D FAILS

T15-LOOPD
Sheet 1

FILTER D001D PLUGGED
-- including common

cause

T15-FLT-PP-G4

Sheet 18

HEAT EXCHANGER B001D
PLUGGED -- including

common cause

T15-HX_-PP-G4

Sheet 20

LOOP D UNAVAILABLE

T15-UA-LOOPD

LOOP D UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPD
1.00E-03

  
Figure 4.19-3. Sheet 17  Passive Containment Cooling System 
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 4.19-38

FILTER D001D PLUGGED
-- including common

cause

T15-FLT-PP-G4
Sheet 17

T15-FLT-PP-G_69

Sheet 19

FILTER D001D PLUGGED

T15-FLT-PP-D001D
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D

T15-FLT-PP_1_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D

T15-FLT-PP_2_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D

T15-FLT-PP_3_4

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001E

T15-FLT-PP_4_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001F

T15-FLT-PP_4_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001D
T15-FLT-PP_1_2_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_1_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_1_4_5

3 6.32E-09

  
Figure 4.19-3. Sheet 18  Passive Containment Cooling System 
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 4.19-39

T15-FLT-PP-G_69
Sheet 18

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_1_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001D
T15-FLT-PP_2_3_4

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_2_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_2_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_3_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_3_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_4_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 19  Passive Containment Cooling System 
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 4.19-40

HEAT EXCHANGER B001D
PLUGGED -- including

common cause

T15-HX_-PP-G4
Sheet 17

T15-HX_-PP-G_70

Sheet 21

HEAT EXCHANGER B001D
PLUGGED

T15-HX_-PP-B001D
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D

T15-HX_-PP_1_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D

T15-HX_-PP_2_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D

T15-HX_-PP_3_4

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001E

T15-HX_-PP_4_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001F

T15-HX_-PP_4_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001D
T15-HX_-PP_1_2_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_1_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_1_4_5

3 6.32E-10

  
Figure 4.19-3. Sheet 20  Passive Containment Cooling System 
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 4.19-41

T15-HX_-PP-G_70
Sheet 20

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_1_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001D
T15-HX_-PP_2_3_4

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_2_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_2_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_3_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_3_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_4_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 21  Passive Containment Cooling System 
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 4.19-42

LOOP E FAILS

T15-LOOPE
Sheet 1

FILTER D001E PLUGGED
-- including common

cause

T15-FLT-PP-G5

Sheet 23

HEAT EXCHANGER B001E
PLUGGED -- including

common cause

T15-HX_-PP-G5

Sheet 25

LOOP E UNAVAILABLE

T15-UA-LOOPE

LOOP E UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPE
1.00E-03

  
Figure 4.19-3. Sheet 22  Passive Containment Cooling System 
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 4.19-43

FILTER D001E PLUGGED
-- including common

cause

T15-FLT-PP-G5
Sheet 22

T15-FLT-PP-G_70

Sheet 24

FILTER D001E PLUGGED

T15-FLT-PP-D001E
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001E

T15-FLT-PP_1_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001E

T15-FLT-PP_2_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001E

T15-FLT-PP_3_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001E

T15-FLT-PP_4_5

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001E &
T15-FLT-PP-D001F

T15-FLT-PP_5_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001E
T15-FLT-PP_1_2_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_1_3_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_1_4_5

3 6.32E-09

  
Figure 4.19-3. Sheet 23  Passive Containment Cooling System 
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 4.19-44

T15-FLT-PP-G_70
Sheet 23

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_1_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001E
T15-FLT-PP_2_3_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_2_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_2_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001E
T15-FLT-PP_3_4_5

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_3_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_4_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 24  Passive Containment Cooling System 
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 4.19-45

HEAT EXCHANGER B001E
PLUGGED -- including

common cause

T15-HX_-PP-G5
Sheet 22

T15-HX_-PP-G_71

Sheet 26

HEAT EXCHANGER B001E
PLUGGED

T15-HX_-PP-B001E
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001E

T15-HX_-PP_1_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001E

T15-HX_-PP_2_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001E

T15-HX_-PP_3_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001E

T15-HX_-PP_4_5

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001E &
T15-HX_-PP-B001F

T15-HX_-PP_5_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001E
T15-HX_-PP_1_2_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_1_3_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_1_4_5

3 6.32E-10

  
Figure 4.19-3. Sheet 25  Passive Containment Cooling System 



NEDO-33201 Rev 3 
 

 

 4.19-46

T15-HX_-PP-G_71
Sheet 25

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_1_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001E
T15-HX_-PP_2_3_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_2_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_2_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001E
T15-HX_-PP_3_4_5

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_3_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_4_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 26  Passive Containment Cooling System 
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 4.19-47

LOOP F FAILS

T15-LOOPF
Sheet 1

FILTER D001F PLUGGED
-- including common

cause

T15-FLT-PP-G6

Sheet 28

HEAT EXCHANGER B001F
PLUGGED -- including

common cause

T15-HX_-PP-G6

Sheet 30

LOOP F UNAVAILABLE

T15-UA-LOOPF

LOOP F UNAVAILABLE
DUE TO MAINTENANCE

T15-TM-LOOPF
1.00E-03

  
Figure 4.19-3. Sheet 27  Passive Containment Cooling System 
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 4.19-48

FILTER D001F PLUGGED
-- including common

cause

T15-FLT-PP-G6
Sheet 27

T15-FLT-PP-G_71

Sheet 29

FILTER D001F PLUGGED

T15-FLT-PP-D001F
2.40E-05

CCF of two
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001F

T15-FLT-PP_1_6

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001F

T15-FLT-PP_2_6

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001F

T15-FLT-PP_3_6

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001F

T15-FLT-PP_4_6

2 1.26E-07

CCF of two
components:

T15-FLT-PP-D001E &
T15-FLT-PP-D001F

T15-FLT-PP_5_6

2 1.26E-07

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001B &
T15-FLT-PP-D001F
T15-FLT-PP_1_2_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_1_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_1_4_6

3 6.32E-09

  
Figure 4.19-3. Sheet 28  Passive Containment Cooling System 
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 4.19-49

T15-FLT-PP-G_71
Sheet 28

CCF of three
components:

T15-FLT-PP-D001A &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_1_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001C &
T15-FLT-PP-D001F
T15-FLT-PP_2_3_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_2_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001B &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_2_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001D &
T15-FLT-PP-D001F
T15-FLT-PP_3_4_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001C &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_3_5_6

3 6.32E-09

CCF of three
components:

T15-FLT-PP-D001D &
T15-FLT-PP-D001E &
T15-FLT-PP-D001F
T15-FLT-PP_4_5_6

3 6.32E-09

CCF of all components
in group 'T15-FLT-PP'

T15-FLT-PP_ALL

6 5.68E-07

  
Figure 4.19-3. Sheet 29  Passive Containment Cooling System 
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 4.19-50

HEAT EXCHANGER B001F
PLUGGED -- including

common cause

T15-HX_-PP-G6
Sheet 27

T15-HX_-PP-G_66

Sheet 31

HEAT EXCHANGER B001F
PLUGGED

T15-HX_-PP-B001F
2.40E-06

CCF of two
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001F

T15-HX_-PP_1_6

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001F

T15-HX_-PP_2_6

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001F

T15-HX_-PP_3_6

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001F

T15-HX_-PP_4_6

2 1.26E-08

CCF of two
components:

T15-HX_-PP-B001E &
T15-HX_-PP-B001F

T15-HX_-PP_5_6

2 1.26E-08

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001B &
T15-HX_-PP-B001F
T15-HX_-PP_1_2_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_1_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_1_4_6

3 6.32E-10

  
Figure 4.19-3. Sheet 30  Passive Containment Cooling System 
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 4.19-51

T15-HX_-PP-G_66
Sheet 30

CCF of three
components:

T15-HX_-PP-B001A &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_1_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001C &
T15-HX_-PP-B001F
T15-HX_-PP_2_3_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_2_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001B &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_2_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001D &
T15-HX_-PP-B001F
T15-HX_-PP_3_4_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001C &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_3_5_6

3 6.32E-10

CCF of three
components:

T15-HX_-PP-B001D &
T15-HX_-PP-B001E &
T15-HX_-PP-B001F
T15-HX_-PP_4_5_6

3 6.32E-10

CCF of all components
in group 'T15-HX_-PP'

T15-HX_-PP_ALL

6 5.68E-08

  
Figure 4.19-3. Sheet 31  Passive Containment Cooling System 



NEDO-33201 Rev 3 
 

 

 4.19-52

FAILURE OF
CROSS-CONNECT VALVES

TO OPEN

T15-U43-CROSSCONN

LOSS OF POOL WATER
(72 H) FROM AT LEAST
ONE OF TWO POOLS

T15-POOLWATER

FAILURE TO
CROSS-CONNECT THE AB
POOL TO THE MAIN POOL

B32-CROSSCONNAB
1.00E-03

FAILURE TO
CROSS-CONNECT THE CD
POOL TO THE MAIN POOL

B32-CROSSCONNCD
1.00E-03

  
Figure 4.19-3. Sheet 32  Passive Containment Cooling System 

 



NEDO-33201 Rev 3 
 

 

 4.20-1

 

4.20  REFERENCES 

4-1 ESBWR Design Control Document/Tier 2, Chapter 1 Introduction and General Description 
of Plant, 26A6642AD, Rev. 03 

4-2 ESBWR Design Control Document/Tier 2, Chapter 5 Reactor Coolant System and 
Connected Systems, 26A6642AR, Rev. 03 

4-3 ESBWR Design Control Document/Tier 2, Chapter 6 Engineered Safety Features, 
26A6642AT, Rev. 03 

4-4 ESBWR Design Control Document/Tier 2, Chapter 7 Instrumentation and Control 
Systems, 26A6642AW, Rev. 03 

4-5 ESBWR Design Control Document/Tier 2, Chapter 8 Electric Power, 26A6642AX, Rev. 
03 

4-6 ESBWR Design Control Document/Tier 2, Chapter 9 Auxiliary Systems, 26A6642AY, 
Rev. 03 

4-7 ESBWR Design Control Document/Tier 2, Chapter 10 Steam and Power Conversion 
System, 26A6642BF, Rev. 03 

4-8 ESBWR Design Control Document/Tier 2, Chapter 16 Technical Specifications, 
26A6642BR, Rev. 03 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


