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EMERGENCY CORE COOLING SYSTEMS SINGLE FAILURE ANALYSIS 
SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

I. INTRODUCTION AND BACKGROUND: 

A. In response to the NRC (R. A. Purple) letter to SCE dated 
April 8, 1976, a single failure analysis was performed for 
the systems required to mitigate a postulated loss of 
coolant accident (LOCA), including safety injection, 
charging, containment spray and recirculation, component 
cooling water, salt water cooling, and the auxiliary power 
system. This analysis, which used failure modes and 
effects methodology, was submitted by SCE letter dated 
December 21, 1976. However, the analysis did not evaluate 
the single failure susceptibility of the main feedwater 
isolation function associated with emergency core cooling 
systems (ECCS) operation during a LOCA or secondary system 
rupture, and was never updated to reflect subsequent plant 
design changes, including those implemented as a result of 
the analysis findings.  

B. On July 30, 1986, a failure of main steam pressure trans
mitter PT-459 at SONGS 1 caused a transient in all three 
channels of the feedwater control system and concurrent 
inoperability of all three channels of the steam/feedwater 
flow mismatch scram in the Reactor Protection System. In 
response to this event, SCE committed to several actions, 
including completion of single failure analyses (SFAs) for 
the SONGS 1 Reactor Protection System (RPS) and Engineered 
Safety Features (ESF) Systems to determine susceptibility 
of the SONGS 1 design to single failures.  

C. The RPS single failure analysis, submitted to the NRC by 
SCE letter dated March 11, 1987, identified single failure 
and event-specific failure susceptibilities in the 
steam/feedwater flow mismatch and RCS low flow scram 
functions.  

D. The ESF single failure analysis, submitted to the NRC by 
SCE letter dated November 6, 1987, included: 1) a failure
modes and effects evaluation of the design changes which 
had been implemented to correct the single failure 
susceptibilities identified by the 1976 ECCS Single Fail
ure Analysis, 2) a failure modes and effects analysis of 
the ESF functions not addressed by the 1976 ECCS single 
failure analysis (including containment isolation, main 
feedwater isolation, overpressure mitigation, and auxiliary 
feedwater), and 3) an event-specific single failure 
response analysis of those ESF functions identified as 
having potential common-cause, time- or event-dependent 
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failure susceptibilities. Single failure and event
specific failure susceptibilities were identified in the 
main feedwater isolation function and in realignment of 
swing 480 V Switchgear #3 (affecting recirculation and 
charging), reflecting errors in the 1976 ECCS analysis.  

E. An environmental qualification related review of outside 
containment equipment, in February 1988 (during the mid
cycle outage), identified that the modifications imple
mented as a result of the 1976 ECCS single failure analysis 
were insufficient to correct the single failure 
susceptibilities of refueling tank isolation valve Mov
883. Additionally, as a result of reviews performed in 
response to NRC Generic Letter 88-14, dated August 8, 1988, 
single and common-cause failure susceptibilities were 
identified for the component cooling water system (ie, 
TCV-601A/B), and a follow-up review of other ESF systems 
for similar susceptibilities identified a single failure 
susceptibility in containment recirculation and spray (ie, 
CV-92).  

F. All identified RPS and ESF single and common-cause failure 
susceptibilities were corrected prior to restart from the 
Cycle 10 refueling outage, and the applicable single 
failure analyses updated as applicable. Additionally, as 
a result of the identification of errors and omissions in 
the 1976 ECCS analysis, SCE, in a letter to NRC Region V 
dated March 17, 1989, committed to reanalyze the ECCS for 
single failures within 9 months of restart from the Cycle 
10 refueling outage.  

II. SCOPE: 

The reanalysis of the SONGS 1 Emergency Core Cooling Systems 
(ECCS) for single failures addresses the ECCS functions 
required for LOCA, SGTR and MSLB, both with and without a loss 
of offsite power. These events are bounding for the ECCS 
functions required for other events and involve the most 
limiting common-cause effects. The following ECCS functions 
were evaluated: 

o Safety Injection, including main feedwater isolation and 
auto-termination of SI/FW flow on low RWST level 

o Cold Leg Recirculation (required for LOCA only) 

o Hot Leg Recirculation (required for cold leg LOCA only) 

o Secondary Recirculation (required for MSLB or FWLB-D inside 
containment only) 
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o Containment spray and Hydrazine Injection (required for 
LOCA, MSLB or FWLB inside containment only) 

o Component Cooling Water 

o Saltwater Cooling 

o Safety Injection Actuation System 

o Containment Spray Actuation System (required for LOCA, MSLB 
or FWLB inside containment only) 

o Standby Power System (Diesel Generators) 

o Vital and Regulated Power System 

o Auxiliary Power System 

The Reactor Protection System (RPS), Auxiliary Feedwater (AFW) 
system, Residual Heat Removal (RHR) system, Main Steam Dump 
system, Power Operated Relief Valves (PORVs), Reactor Coolant 
Pumps (RCPs) and various Ventilating/Cooling (HVAC) systems 
may also be required in some ECCS-initiating events.  

Two of these additional systems, RPS and AFW, are addressed 
in existing single failure analyses M39405 and M39416 
(respectively) and event-specific analysis M39419. The 
availability of RCPs (for SGTR events) and HVAC is evaluated 
as part of the ECCS Auxiliary Power System review. The PORVs, 
RHR and Main Steam Dump systems have not been specifically 
evaluated, since they were previously identified as not 
meeting single failure criteria for accident conditions.  

III. METHODOLOGY: 

A. The ECCS Single Failure Analysis was performed per the 
criteria discussed in Section IV below, in five sequential, 
overlapping parts: 

o A boundary valve analysis of each ECCS fluid system 
function 

o A failure modes and effects analysis of each ECCS fluid 
system function, including interface device and power 
supply dependencies 

o A failure modes and effects analysis of each ECCS 
actuation system 

o A failure modes and effects analysis of the vital, 
regulated and auxiliary power systems common to the ECCS 
fluid and actuation systems 
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o Identification of ECCS functions potentially susceptible 
to time or event-specific single failures (as discussed 
in Section IV, below). The ECCS single failure response 
evaluations are part of a separate document, the Event 
Specific Single Failure Response Evaluation (M-39419).  

B. The detailed methodology was as follows: 

1. The piping and instrumentation diagrams (P&IDs) for each 
ECCS function were marked up to show process flow path 
and boundary devices, based on the Emergency Operating 
Instructions (EOls) and other applicable references.  
Instruments essential to the ECCS function (eg. flow 
rate indication required for valve modulation) were 
included as flow path devices.  

2. A boundary valve analysis was performed for each ECCS 
function. This analysis tabulated the branch line 
isolation valve configurations as to: 

o Normal valve position (open, closed or automatically 
closed), 

o Whether the valve is locked, 

o Safety related backups (valves, caps or blind 
flanges) and their normal positions, and 

o Non-safety related backups and their normal 
positions.  

Boundaries were taken at the first normally or 
automatically closed safety related valve or at the 
safety related/non-safety related class boundary valve, 
whichever comes first. Check and relief valves were 
included but treated as passive devices. A DBASE 
program (included in Appendix A) was then used to 
automatically sort the boundary valve analysis database 
and flag those configurations which do not meet single 
failure criteria.  

3. For each power-operated device (including essential 
instruments) identified in Step 1 above, the applicable 
elementary diagrams were marked up to show interface 
devices and dependencies (eg. Sequencer inputs, 
interlock inputs/outputs, power supplies, etc.). The 
circuits were otherwise treated as black boxes for 
simplicity.  

4. For each train, the flow path and boundary devices, 
including interface device and power dependencies, were 

4
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evaluated in the Failure Modes and Effects Analysis 
(FMEA). To limit the FMEA database to a workable size, 
manual valves and check valves for each function were 
grouped into flow path and boundary entries for each 
train and backup boundary devices were included in the 
FMEA database only if both the first boundary device and 
its backup are power-operated. Check valves were 
included in the data base, but identified as "passive" 
devices. The electrical devices from Step 3 above as 
well as the applicable power sources (air, backup 
nitrogen, electrical bus, etc.) were included as "loop" 
devices for each power-operated item, similar to the RPS 
SPA. Differences between SIS and SISLOP actuation and 
common-cause (eg. EQ or seismic) susceptibility, were 
identified where applicable.  

5. An automated sort of the FMEA database for all ECCS 
functions was performed to identify the ECCS actuation 
device dependencies.  

6. The applicable elementaries, load schedules, etc. for 
the ECCS actuation systems were marked up similar to 
Steps 1 and 3 above. Using the automated sort from Step 
5, the applicable devices were evaluated in the FMEA, 
including differences between SIS and SISLOP actuation 
and common-cause susceptibility, where applicable.  

7. An automated sort of the FMEA database for all ECCS 
functions was performed to identify the control and 
motive power dependencies.  

8. The one line diagrams and applicable elementaries for 
the Vital/Regulated Power and Auxiliary Power systems 
were marked up similar to Steps 1 and 3 above. Using 
the automated sort from Step 7, the applicable devices 
were evaluated in the FMEA, including differences 
between SIS and SISLOP events and common-cause 
susceptibility, where applicable.  

9. Using the criteria discussed in Section IV below, the 
ECCS functions which are potentially susceptible to time 
or event-specific single failures were identified for 
further evaluation in M-39419 (Event-Specific single 
Failure Response Evaluation).  

IV. CRITERIA: 

A. To the extent practical, the single failure analyses for 
the ECCS functions were performed using notation, format 
and assumptions consistent with the RPS and ESF single 
failure analyses submitted to the NRC on March 11, 1987 and 
November 6, 1987, respectively. Specifically: 

5
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1. The module level failure mode and effects analyses were 
performed in accordance with the applicable criteria of 
IEEE Standard 279-1971. Specifically, Parts 2, 4.2 and 
4.7 of the Standard were applied as follows: 

a. Single failures were postulated at the level of 
tag-numbered devices (modules) which resulted in the 
most limiting effects or combination of effects on 
the ECCS functions. Credit was conservatively not 
taken for module internal design features (com
ponents) which could preclude such failures except 
where specifically identified. All tag-numbered and 
interface devices which could affect the ECCS output 
functions (ie, not excluded by the "black box" 
methodology and criteria addressed in paragraph 
III.B.3 above and IV.A.1.c below) were so addressed.  

b. The failure modes for each device which result in the 
most limiting effects or combination of effects were 
selected so that all pertinent ECCS output and 
interface (including isolation device) failure 
combinations were bounded. The failure modes 
typically considered for each type of device were: 

o Transmitter (eg. PT, LT, FT): SIGNAL HIGH or LOW 

o Power Supply (eg. YE): OUTPUT VOLTS HIGH or ZERO 

o Indicator (eg. PI, LI, FI): INPUT OPEN or SHORT 

o Test Switch (eg. Y): OPEN or SHORT (CLOSED) 

o Controller or Bistable (eg. PC, LC, FC): INPUT 
OPEN or SHORT; OUTPUT TRIPPED or UNTRIPPED, HIGH 
or LOW 

o Relay: INPUT OPEN or SHORT; OUTPUT TRIPPED or 
UNTRIPPED, ON or OFF, CONTACTS OPEN or CLOSED 
as applicable. Combinations such as CONTACTS OPEN 
(ON) were used as needed for clarity.  

o Valve/Actuator: OPEN or CLOSED 

o Pump/Motor: OUTPUT LOW 

In addition, single pole or phase GROUNDS were 
postulated in all grounded circuits. In some cases, 
another failure mode (eg. INPUT SHORT) was identified 
as bounding for the affected circuit, rather than 
creating a separate database entry.  

* 6
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c Where a portion of a channel had only a single output 
and the net effect of the failures could be expressed 
in terms of that output, the devices in that portion 
of the circuit were permitted to be treated as a 
single entity. For example: a) postulated failures 
of the pressure regulating valve or solenoid operated 
pilot valve for a pneumatically actuated isolation 
valve are bounded by failures of the isolation valve 
itself, and b) postulated failures of control 
components in a manually-controlled power operated 
valve are bounded by those of the valve/actuator and 
its control power and interlock dependencies.  

d. The failure modes for any channel-common or train
common devices (eg. selector switches, transfer 
switches, auctioneering or signal comparison devices) 
were conservatively considered to result in 
channel-common or train-common failures, respec
tively, if unisolated signals were present in the 
device and channel/train separation and identity were 
not maintained through the device. The postulated 
failure modes were: 

o OPEN (at all input channels/trains) 

o SHORT (of all like poles or phases, resulting in 
paralleling of all inputs) 

o GROUND (of all like poles or phases) 

e. It was assumed that events requiring ECCS actuation 
could be initiated from any applicable plant condi
tion.  

f. The only applicable ECCS actuation instrumentation 
which have control functions are associated with the 
Reactor Protection System, and have been previously 
analyzed for control/protection interactions.  
Accordingly, a control/protection system interaction 
(multiple failure) analysis was not performed as part 
of the ECCS evaluation.  

B. Because the ECCS systems include fluid system components 
(eg. pumps and valves) as actuated devices, the applicable 
criteria of ANSI Standard N658-1976 (Single Failure 
Criteria for PWR Fluid Systems) were also applied to the 
single failure analyses for these functions. Specifically, 
Parts 2, 3.4, 3.5, 3.6, 3.7, 3.10 and 4 were applied as 
follows: 

1. Single failures were postulated in all ECCS process flow 
path and flow path boundary devices, including manual 

7
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valves and applicable valve control circuits, 
considering both failure to actuate and spurious 
actuation (eq. due to operator error), except as 
provided in item 2 and as follows: 

a. Passive devices such as orifice plates, flanges and 
similar pressure boundary parts were excluded.  

b. Check valves were' included, but considered passive 
devices, in accordance with the SONGS 1 design basis.  

c. Credit was taken for administrative controls 
(including valve locking) to preclude spurious 
actuation of applicable manual valves.  

d. Credit was taken for the provisions of NRC Branch 
Technical Position ICSB-18 to preclude spurious 
actuation of applicable manually-controlled elec
trically operated valves.  

2. Only active failures were considered as single failures, 
in accordance with the SONGS 1 design basis. Failure 
of passive devices or process pressure boundaries were 
not postulated in addition to the initiating event.  

3. Compressed air (ISA) system failure was considered as 
a potential failure for pneumatically actuated valves.  
Failure of non-seismic systems, including ISA, was 
conservatively considered as a common-cause effect 
except where credit was specifically permitted by the 
Standard Review Plan (eg. SRP Section 15.1.5 for 
secondary pipe rupture inside containment).  

C. Common Cause and Pre-Existing Failures 

1. Except as specifically provided above, loss of 
non-seismic systems and of any devices not qualified for 
the applicable post-accident harsh environment were 
considered to be potential common-cause failures.  

a. Common-cause failures of the non-seismic 220kV 
Switchyard were considered to result in a loss of 
offsite power. Failures of individual 220kV 
switchyard components were evaluated as described in 
Table 12-1.  

b. Common-cause seismic failure was not postulated for 
systems and devices qualified to Seismic Interaction 
B/A criteria (in accordance with Regulatory Guide 
1.29 position C.2).  

8



CDM "M" No. M-41383 
Revision No. 1 
Page 13 of 510 

2. The probability of a loss of offsite power (LOP) to the 
San Onofre switchyard due to failure of the offsite 
distribution system was previously determined to be less 
than 1o- per year (eg. San Onofre Units 2/3 UFSAR 
Section 8.2.2.3), which is insignificant relative to the 
probability of a LOP due to failure of onsite equipment 
(ie, breakers, transformers, cabling, etc.).  
Consequently, common-cause failure of non-safety related 
Auxiliary Transformer C was considered as a potential 
cause of the postulated LOP for SISLOP events.  

3. Transfer switches, disconnect switches, etc. whose 
positions are not alarmed, indicated or otherwise 
supervised in the control room were considered to be 
potential pre-existing failures unless included in an 
administratively controlled locking and/or periodic 
surveillance program.  

4. Credit was taken for indirect indication of failures to 
preclude an undetected pre-existing condition. For 
example, loss of power ("VOLTS LOW") to a valve or pump 
control circuit is considered detectable by the dimming 
or loss of the associated control room status 
indication, and is therefore identified as CONTROL ROOM 
INDICATION in the method of detection field in the FMEA.  

5. Common-cause and pre-existing failures were considered 
to occur in addition to the random single active 
failure, consistent with the provisions of ANSI Standard 
N658-1976.  

D. Other Assumptions 

1. Except as otherwise stated, it was assumed that 
operation in accordance with existing procedures 
(including EOIs) would preclude equipment damage due to 
overheating, pump gas-binding, minimum flow conditions, 
run-out or cavitation.  

2. Other assumptions and criteria pertinent to a given 
system were applied as stated in the NOTES for each 
Section.  

E. Notation / Numbering 

1. Each item in the boundary valve analysis was assigned 
a unique item number, made up of: 

(system].[train].[device] 

and each item in the module-level FMEA was assigned a 
unique item number, made up of: 

9
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(system].[train].(device].[dependency].[failure mode] 

similar to the RPS and ESF Single Failure Analyses.  
Train (or channel) common devices for a system were 
generally addressed following the items for each train; 
for example, in a system with 2 trains or channels: 

[system].3.[device].[dependency].[failure mode] 

would be a train-common or third-of-a-kind device in the 
FMEA table.  

2. Due to the field length limitations of DBASE III (ie, 
254 characters), abbreviations were needed in the FMEA 
tables. The meaning is generally clear from the context 
(eg. ALT for ALTERNATE, BRKR for BREAKER, SEQ for 
Safeguards Load SEQUENCER System, SWYD for SWITCHYARD, 
etc.).  

E. Screening Criteria for Event-Specific Susceptibilities 

Based on the analyses previously completed (eg. in M
39419), an evaluation of event-specific single failure 
response is required if: 

1. The flow requirements for a system are dependent on the 
response of another system which is actuated from 
separate instrumentation (eg. the RPS/AFWS integrated 
response evaluation in M-39419). This requires an 
event-dependent evaluation of the integrated response 
of the applicable systems. Or, 

2. The system has two or more safe states for the same 
equipment (eg. must be on during one part of the 
accident but off during another part, or in different 
alignments for different events, etc.) This requires 
a time-dependent evaluation of the response to applic
able single failures. Or, 

3. System components or supporting equipment are suscept
ible to location-dependent common-cause failures (eg.  
due to the environment for inside vs. outside 
containment line breaks). This requires a location
dependent evaluation of the response to applicable 
single failures. Or, 

4. The system has train-common suction or discharge piping 
in which misoperation of one train could divert flow 
from or otherwise adversely impact operation of the 
redundant train. This requires a time-dependent 

10
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evaluation of the response to applicable single 
failures.  

V. SUMMARY OF RESULTS 

A. FMEA and Boundary Valve Analysis Results 

Revision 0 of this analysis identified 283 potential single 
failure susceptibilities and 428 other items, such as 
procedure changes and calculation revisions (472 total FMEA 
line item findings), falling into the 26 categories listed 
below. Action items were developed to address each of the 
26 categories to support SONGS 1 restart. The resolution 
of each of the individual line item findings by the 
specified action items is tabulated in Appendix C.  

1. The common-header ECCS fluid systems (Safety Injection, 
Cold Leg, Hot Leg and Secondary Recirculation, 
Containment Spray and Component Cooling Water) could be 
disabled by flow or inventory diversion through boundary 
valves which are not locked or provided with a backup 
isolation valve, cap or blind flange. These are 
principally vent and drain valves, which as a category 
were excluded from the valve locking procedure.  

Unlocked boundary valves with only a non-safety related 
backup are considered acceptable based on the scoping 
criteria for Systematic Evaluation Program (SEP) Topic 
111-6, "Seismic Design Considerations".  

2. Potentially unacceptable diversion of post-LOCA 
recirculation inventory could occur through RCS boundary 
valves (eg. CV-202, 203, 204) and critical valves in the 
post-LOCA recirculation systems (eg. RWST outlet check 
valve CRS-301) which are not seat leakage tested as part 
of the ASME Section XI Inservice Test Program for 
valves.  

3. Several manual valves which must be operated locally to 
mitigate single failures in the Safety Injection and 
Recirculation systems following a small break LOCA would 
be inaccessible with TMI source terms, although core 
damage would not occur for these failures.  

4. Potential inventory diversions to the Reactor Coolant 
Drain Tank, Pressurizer Relief Tank and Radioactive 
Liquid Waste system, due to normal operation of check 
and relief valves in the Safety Injection and Letdown 
system boundaries, are not presently accounted for in 
the calculations for the Technical Specification RWST 
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level and low-low level trip setpoint for the Safety 
Injection (SI) and Main Feedwater (MFW) pumps.  

5. RWST boron dilution could occur just prior to a MSLB, 
due to a failure open of the RWST miniflow valve for 
either MFW pump during normal operation. This case 
(with operation of 2 SI/MFW pump trains and 2 SI paths 
open) has not been considered in the present MSLB 
analyses.  

6. Loss of recirculation and spray could occur due to 
spurious opening of either recirculation pump discharge 
valve (MOV-866A, MOV-866B) prior to reaching the minimum 
containment flood level for post-accident recirculation 
pump operation.  

7. Loss of both charging pumps from gas binding could occur 
prior to a SIS/SISLOP signal during a small break LOCA, 
due to failure of the VCT level control loop or 
isolation valve (MOV-1100C). Loss of both charging 
pumps from suction isolation due to spurious closure of 
MOV-1100C is presently prevented only by a non-safety 
related (NSRFP) suction bypass.  

8. It could not be determined from the FMEA whether 
potentially unacceptable Cold Leg Recirculation (CLR) 
and Hot Leg Recirculation (HLR) primary path flow 
imbalances could occur due to failure of the flow 
monitoring instruments or control valves. An event
specific response evaluation is needed to determine if 
redundant instrumentation is required to distinguish 
between valve and instrument failures post-LOCA.  

9. Potential common-cause loss of the charging pumps could 
occur during combined Hot and Cold Leg Recirculation due 
to pump run-out following a failure open of seal 
injection valves FCV-1115A, B and C on loss of the non
safety related Instrument and Service Air (ISA) system.  

10. The Hot Leg Recirculation deficiencies previously 
identified to the NRC will be corrected by DCP 1-3548.  

11. Common-mode loss of both charging pumps could occur from 
loss of NPSH during post-LOCA recirculation, due to 
failure of a recirculation pump or failure open of one 
or more control valves, if only one recirculation pump 
is run at a time as per the current EOIs.  

12. Secondary Recirculation, for a MSLB inside containment, 
could be disabled due to failure as-is of the normally 
closed manual RWST recirculation valve, or failure to 
reset of AFWAS or SIS/SISLOP control relays which 
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prevent reopening the MFW bypass regulating valves (CV
142, -143, -144). The MFW bypass regulating valves 
could also be disabled by a common-mode failure of both 
Sequencer block permissive relay circuits, due to 
inadequate electrical isolation between the two trains 
at the block permissive relay circuits.  

13. Common-mode loss of both charging pumps could occur from 
loss of NPSH during post-LOCA recirculation, due to 
failure to close or spurious reopening of CV-517 or CV
518, if only one recirculation pump is run at a time as 
per the current EOIs.  

14. Component Cooling Water heat removal from critical loads 
could be degraded or disabled due to flow imbalances 
resulting from mispositioning of unlocked throttling or 
critical load isolation valves.  

15. Component Cooling Water (CCW) heat removal for all loads 
could be degraded due to an unisolable 50% flow bypass 
of the operable CCW heat exchanger resulting from a loss 
of one train of 480V electrical power post-LOCA.  

16. The Saltwater Cooling (SWC) system could be disabled by 
a common-cause failure of the non-Seismic circulating 
water system intake gate (MOV-9) or intake recirculation 
gate (MOV-11, during heat treatment) resulting in intake 
drawdown below the SWC pump suctions by the circulating 
water pumps.  

17. Both electrical trains could be subjected to an 
unanalyzed bus voltage transient during SISLOP due to 
out-of-sequence starting of the CCW and SWC pumps.  
These pumps were determined to auto-start on low
discharge pressure concurrently with Load Group A 
instead of waiting for the SISLOP in Load Group D.  

18. Both trains of ECCS actuation, electrical power or Cold 
Leg Recirculation could be subjected to an unanalyzed 
common-mode loss of cooling for critical equipment in 
the control room, switchgear rooms and reactor auxiliary 
building, due to failure of the non-redundant HVAC or 
its power supply for these areas. (The HVAC review 
performed as part of Systematic Evaluation Program Topic 
IX-5 did not address accident conditions.) 

19. A loss of redundant actuation and control could occur 
following a spurious auto-transfer of Vital Bus 11, 2 
or 3/3A caused by common-cause failure of unqualified 
Vital Bus loads. (Automatic re-transfer capability from 
the Train B backup source to the normal Train A inverter 
source is not presently provided.) The reliability of 
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all Vital, Regulated and 125 VDC busses could be 
degraded by the lack of Regulatory Guide 1.75 or IEEE 
Standard 384 isolation provisions for unqualified loads 
(ie, presently isolated only by overcurrent trips).  

20. Potential loss of both electrical trains or containment 
integrity could occur due to common-cause faults of the 
reactor coolant pump (RCP) motors or main generator 
exciter, fed by the main generator and main transformer, 
following a loss of 125 VDC Bus #1.  

21. Both electrical trains could be degraded or disabled: 
a) during a SISLOP event if Bus #1C or 2C is energized 
from the alternate offsite source with the main 
generator on line (with or without a single failure), 
b) during a SISLOP event if the periodic diesel 
generator surveillance test is in progress and the 
diesel generator breaker fails in the closed position, 
or c) during a SIS with degraded offsite voltage and the 
normal feeder breaker for either bus (11C02 or 12C02) 
fails in the closed position. (Loss of both electrical 
trains occurs in these cases because the Sequencers will 
detect loss of voltage on only one of the two redundant 
4 kV busses but require detection on both busses to 
satisfy the SISLOP logic for diesel generator loading.) 

22. A potential loss of long-term electrical power for both 
trains could occur in a SIS event with a postulated 
concurrent Auxiliary Transformer-C related Loss of 
Offsite Power (LOP) and a single failure of the Main 
Transformer or other components for the alternate 
offsite source. (The diesel generators would remain 
available to provide power electrical power in this 
scenario, but have only a 7 day supply of fuel stored 
onsite.) 

23. A potential loss of both ECCS trains could occur due to 
a fire or explosion resulting from a common-cause fault 
of the Main Transformer or Auxiliary Transformer-C, with 
concurrent failure of the redundant 125VDC control power 
for the SCE 220 kV Switchyard breakers. (Both 
switchyard control power busses for the affected 
breakers are presently fed from the same 125VDC 
distribution panel, DP2.) 

24. The Residual Heat Removal (RHR) system could be disabled 
for Steam Generator Tube Rupture (SGTR) events by 
failure of any of 5 valves (MOV-813, 814, 833, 834 or 
HCV-602) in the closed position. The Reactor Coolant 
Pumps (RCPs) could also be disabled for SGTR events by 
a concurrent LOP or failure of the Main Transformer, due 
to the inability of the electrical system to support 

14



CDM "M" No. M-41383 
Revision No. 1 
Page 19 of 510 

restart of an RCP from Auxiliary Transformer-C or the 
diesel generators while running ECCS loads.  

25. The ventilation and cooling fans inside containment 
could be disabled by a common-cause failure of their 
unqualified motors or by a loss of electrical power (eg.  
on SISLOP), leaving only containment spray and the 
hydrogen recombiners available for post-LOCA hydrogen 
mixing.  

26. Other miscellaneous changes to procedures were 
identified as needed to clarify surveillance 
requirements and Technical Specification action entry 
for specific single failures.  

B. Single Failure Response Screening Evaluation Results 

In Revision 0 of this analysis, six ECCS functions were 
identified by the screening criteria as requiring an event
specific single failure response evaluation, four of which 
were already addressed in the SONGS 1 event-specific 
analysis document, M-39419: 

1. The SI and MFW pumps, and MFW realignment valves meet 
the screening criteria for time-dependent failures 
affecting inadvertent injection of condensate, low-low 
RWST level pump trip, and Secondary Recirculation. (The 
associated event-specific evaluations were previously 
performed as part of M-39419 and a supporting Bechtel 
calculation.) 

2. The main feedwater isolation function of Safety 
Injection meets the screening criteria for event
dependent failures relative to LOCA, MSLB and SIS/SISLOP 
dependencies. (The associated event-specific evaluation 
was previously performed as part of M-39419.) 

3. The charging pumps, suction valves and normal charging 
path meet the screening criteria for time and initial 
alignment-dependent failures affecting the availability 
of the charging pumps for Hot and Cold Leg 
Recirculation. (The associated event-specific 
evaluation previously performed as part of M-39419 was 
revised to address the charging system modifications 
scheduled for implementation prior to restart from the 
Cycle 11 refueling outage.) 

4. The recirculation pumps, refueling water (containment 
spray) pumps and spray flow limiter valves meet the 
screening criteria for time-dependent and interactive 
failures affecting containment spray, charging pump and 
recirculation pump flow and NPSH. (These effects were 
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addressed in the FMEA, but M-39419 was revised to 
include an associated event-specific evaluation.) 

5. The Cold Leg Recirculation (CLR) and primary path Hot 
Leg Recirculation (HLR) flow control valves and flow 
indication meet the screening criteria for interactive 
failures affecting CLR and HLR flow balance and charging 
pump NPSH. (M-39419 was revised to include an event
specific evaluation of this function.) 

6. The re-alignment of swing 480V Switchgear #3 meets the 
screening criteria for time and initial alignment
dependent failures affecting the ability to re-energize 
the MOV-358/850C UPS battery charger. (The associated 
event-specific evaluation previously performed as part 
of M-39419 was revised to address the 480V system 
reconfiguration scheduled for implementation prior to 
restart from the Cycle 11 refueling outage.) 

The recirculation and spray evaluation confirmed the 
susceptibilities identified in the FMEA. The CLR/HLR flow 
balancing evaluation identified new susceptibilities 
resulting from the inability to distinguish between time
dependent valve and flow rate indication failures in the 
cold leg recirculation lines. The event-specific 
evaluations for these functions will be revised to address 
the modifications and procedure changes which resolve the 
susceptibilities, prior to restart from the Cycle 11 
refueling outage.  

*I16
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SECTION 1: SAFETY INJECTION
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SAFETY INJECTION SYSTEM NOTES 

S1. Item numbers in this section have been assigned as follows: 

01.1: Train A SI/MFW pumping, SI flow path to RCS Loop B 
and boundary devices 

01.2: Train B SI/MFW pumping, SI flow path to RCS Loop A 
and boundary devices 

01.3: SI flow path to RCS Loop C and boundary devices 

01.4: Common flow path and boundary devices.  

2. Table 1-1 is the Failure Modes and Effects Analysis (FMEA) 
for the SI function. Table 1-2 is the associated boundary 
valve analysis.  

3. The functions evaluated in Table 1-1 are: 

a. Alignment of pumps and valves for safety injection 
flow, 

.b. Auto-termination of safety injection flow on low-low 
RWST level, and 

c. Realignment of pumps and valves for secondary 
recirculation flow to the steam generators following 
termination of safety injection flow. (Secondary 
recirculation is used for long-term cooling following 
an MSLB inside containment.) 

4. Flow control and alignment of valves unique to the secondary 
recirculation function are addressed in Section 4 of this 
analysis.  

5. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"** as the first character of the REMARKS field.  

6. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "*" in the unlabelled 
field adjacent to REMARKS. Items flagged with "#" in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.  

SI
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SAFETY INJECTION SYSTEM REFERENCES 

) Pinino and Instrumentation Disarams 
5178100 Reactor Coolant System 
5178115 Safety Injection System 
5178120 Containment Spray and Recirculation System 
5178130 Letdown and Residual Heat Removal System 
5178135 Volume Control and Charging (Sh 1) 
5178150 Reactor Cycle Sample System 
5178167 Radwaste Liquid Processing System (Sh 3) 
5178201 Condensate System (Sh 1) 
5178205 Main Feedwater System (Sh 1) 
5178206 Main Feedwater System (Sh 2) 
5178207 Main Feedwater System (Sh 3) 
5178211 First, Second and Third Point FW Htrs (Sh 2) 
5178213 First, Second and Third Point FW Htrs (Sh 4) 
5178220 Auxiliary Feedwater System (Sh 1) 
5178403 Gaseous Nitrogen System (Sh 4) 
5178409 Gaseous Nitrogen System (Sh 10) 
5178410 Gaseous Nitrogen System (Sh 11) 

Elementary Diagrams 
449408 (Sh 1-3) FCV-456 and CV-142 
455368 MOV-850A and MOV-850B 
455370 (Sh 1-2) G-50A and G-50B (Safety Injection Pumps) 
455371 MOV-356, MOV-357, MOV-358 
455372 HV-853A and HV-853B 
455373 HV-851A and HV-851B 
455374 HV-854A and HV-854B 
455375 HV-852A and HV-852B 
455379 MOV-20, MOV-21, MOV-22 
455448 CV-202, CV-203, CV-204, CV-287 
455516 MOV-850C 
5149858 G-3A and G-3B (Main Feedwater Pumps), CV-36, 

CV-37, CV-875A, CV-875B 
5149918 G-36A and G-36B (Heater Drain Pumps) 
5149970 G-1A, G-lB, G-1C, G-1D (Condensate Pumps) 
5151796 MOV-833 and MOV-834 
5159551 Containment Isolation Valves, CIS Train A 
5159552 Containment Isolation Valves, CIS Train B 
5159553 Containment Isolation Valves, CIS 
5159559 MOV-1204 
5159757 SV-702B and SV-702D 
5159758 SV-702A and SV-702C 
5159760 Containment Isolation System, Train A 
5159776 Containment Isolation System, Train B 
5159802 SV-3302 
5159842 (Shl-2) Auxiliary Feedwater Actuation (AFWAS), Train A 
5159843 Auxiliary Feedwater Actuation (AFWAS), Train B 
5180714 CV-955 and CV-956 
5202910 (Shl-3) FCV-457, FCV-458, CV-142, CV-143, CV-144
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Other Drawings 
237700 Loop: Steam Generator NR Level, Loop A 
237702 Loop: Steam Generator NR Level, Loop B 
237704 Loop: Steam Generator NR Level, Loop C 
5112416 Schematic: Auxiliary Relay Rack R12 (Front) 
5149178 Load Sequence Table, Train 1 (Sh 1) 
5149179 Load Sequence Table, Train 1 (Sh 2) 
5149181 Load Sequence Table, Train 2 (Sh 1) 
5149182 Load Sequence Table, Train 2 (Sh 2) 
5149957 Emergency Operating Condition, Train 1 
5149958 Emergency Operating Condition, Train 2 

Procedures 
SOl-1.0-10 Reactor Trip or Safety Injection 
S01-1.0-12 SI Termination 
S01-1.0-20 Loss of Reactor Coolant 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-1.0-30 Loss of Secondary Coolant 
S01-1.0-32 Loss of RHR Following Loss of Secondary Coolant 

in Containment 
S01-1.0-40 Steam Generator Tube Rupture 
S01-12.3-7 Monthly Sequencer Testing 
S01-14-40 Control of Locked Valves 

Other Documents 
SD-SO1-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989



CDM "M" No. M-41383 
Revision No. 1 
Page 26 of 510 

TABLE 1-1: SAFETY INJECTION FMEA
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RECIRC 
01.I.04.0t. I V-NilE 11-1 IRELAVI __ ON _ _ ON10E1. CONTACTS JUNPIRl 10 PERIODIC TESTING NoNE REQUIRED 101 N IELA! ENERGIZED 01 KV-853 

1.1.11.U0.1 NV-lilt 11-I 11111A01 OFF 110(a AS 1.1.P1.1 PERIODIC TIStIG INANE AS ISAME As NORMAL POSITION 
[ .4 I V-153E - 1 3-! ORELAVI _ ON SUCTIOm VALIl IV-l5l CLOSED PERIODIC TlStIEG REDUNDANT TRI TRAIN AP1 PUMP WILL TRIP 1M RELA! ENIRGIZED it NV-M53E 

SIGNAL VILL N0 CLEAR tO TRAIN SEC AFTIE SISISISLOP CLOSID LiMIT IITCAll 
A PM PUBE PROTECTIVEI IIP 
CIRCUIT AfTR fSIS/ISLOF 

0i.1.0003.Z N-NI5E M3-i (R8LAVI Off SUCHON VALVi 1V-8131 CLOSED PlRIODIC TESTING NON REQIRE NoNE 
PROTECTIVEI iLE P1111 OE 

880UDM ITIN A IN PSp 
01.I.04.04. IV-Isla 13--1531AI ON NoN8 TACTS JUPIRIlLA! EIsDGilD M1 8-85-38 

CONDINSAT1 PUMP CICUITS OPEN LIMIt SMITClSS 
01....( -AS3 1-. 1. IPNE. CONTACTS JUEPE..D IN No(NAl AS11..1. NoNE 0U1AL0POSI NoNE 

-~ - - -__________________________CON0INS14I PUMP CIRCUITS _ __ ________ 
4..01.06. NV- E 13-1 RILAI ON TRAIN A SIM PUMP OVERLOlAD CONTROL ROOM INDICATION 1SAMI AST l IAMl AS IPOP LRLAL TIIRGIZID 81I NV-853 NOT 

1103SC A18SIS, IV PUMP PERIODIC TETING CLOSED LIMIT SMITCIlS 
MINIFLON 1IALIGTO l 118. O 
EFFICT ATER fiP/IISLOP 

01.1.04.05.1 88-153 83-S (11111 OFF TRIN A IN PUBP ELNOILON VALVE PEMIODIC TESTING RIDUNDANT TRAIN FOR SI PLOW. IPAITIAL DIVOI O 0 1 FLOW ORAL POSITION. RVST 
RIALINENT AID 1I/PM PUMP MAClOP MANUA MlIfiO - - RMTAN lE EQIVNO! ACLTONICUE 

-IOVERLOAD TRIP 01EPEATS Not ISOLATION VALVES INS-Ill, ELOCE/RESET1 VIA MINIPLON VALVE CV-31/31 FAILURE, LOCAL MANUAL 
0.1EALED IN, RESULTING IN 111 POE list INVENTOR( CV- TO CONDENSER 3AC3UP ISOLATION AER I

REALIGNMENT OF EINIILOM TO MINUTES. LOCATION NOT 
CONDENSER AlTER SEQ ACCESSIBI WITS Tdl SOURCII 
RLOCE/EESET THIES 

011.4.5. "5-53 43-5 (llull 0if8o 

01.I i0 1V-S9le -8awl CONTACTS OPII -I hftsTo OPEN (NENUi PURIODIC TESTING SM A I * I - isA As 
(11-, 3) 10111 CLOSEDI ON SIF/F)SLOP. ED 

- EFIECT If AFTER 3S3S3131,4P, 
DUEtI GEAL SEAL~f-IN VIA 131U-4 - ____ - - - - - - -

E LAI CONTACTS MITHIN VOLVO 
CONTROL C IRCU it 

01. 1.04.01.2 B-lill 300 I CONTACTS CLOSED -. BC iAS 'CONTROL MO0M INDICATIOM TJAME A.I..1I 1(sal AS 
(19-1, ) loN) PRIODIC TESTING 

01.1.04i07.1 IV-18538 IZ5VDC BUS 11 VOLTS LOW MY-15IR PAILS to OPIN IRUNILS CONTROL ROOM INDICATION REDUNDAT TRAIN IIEOABILITV OF TRAIN A 
Ifl-3VICLOSIDI ON SIS/SISLOF, RELAY PUi-IN-; F - SI AND SECONUARV 

1- P1AILS OFF, IABLINC a": S.  
Thill A Fl PUP SOCT!',N VAIVE 
CLOSO PUPCTICTUS TIP
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TABLE 1-1. SAFBTI IIJCTION / Iils FM ISOLATION FMSA 

LOCAL IFFICTS AND MT00OF - IIIIIIST CONPISATIlG 
ITEM I D0ICE 10 COMPONINT 10 FAILURE M00E ORPINDAT FAILURBS DITICTION * PROVISIONS BFFICT ON ICCi RaaS 

_ VI.I..I. WOWJ . JB I-ISUR LON,- .1__ IS UNIVAILIBL! TOEIPOSITION CONTROL ROOM ANNUNCIATION NoNE REQUIRED - N! ~--- - - AROEAE IRUI UPI 
0-I0 00 I. .-- - --8 __A !LSSB LO____ _AIUPITDH DRU I UP 1 

VALVE CLOSED FOR S1..M RESET ACTUATOR ISOLATD 8T SV- O.  
AF1R IJCTIO TRMIATED VALV REQUIRED TO RE/IT OP 

______ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ q ___ .. ___ __ ___________ __Of EI ND SECONDARY RECINIC 
VIIUD V.IN-8548 VILUIACTUATO OPEN RN 4 AK R1 PUPSUCTION NOT. -PHBi-o DI C- TIsT I G RE-DMO1AM! -RIFOR SI FLOf.- ENmoPEEAiflITtOF TRAIN A NOR1AL -pOsITi1il PUMP 1N FM 

ISO.AT0) 1ROM CONDENSATE AND CONDEESAT0, RRATNR RAIN PUMP PUMPING FOR SI AND C8N CITAOR. INCLUDES S-I S-, 
0R1.1 0ils PU0P ON TRIPS AND DISCCR VALVET RLO-51 

15FRELR8 (011OM)NNS 
0N.0LOC. LOCiS IV--Sil INCLiECTION 

0 1 . . 8-3 0 POPINING 

01 4 11 Of CONDENSATE FLOW TO.CONTROL ROOM INDICATION REDUNDANT TRAIN IOPERAEILI02 Of TRAIN A TRAIN A FH PUMC FOILURE COULD 
TIA FMA Plp It PRIOR TO PUMPING FOR I AND SECONDAR OCCUR DU TO CAVTATIN PRIOR 

.. SSIl 1111 TO RIE - RCIEC IF PM Pulp FAILOOD TO SI0ISISLOT 

TO P ALINMET FOLOWIG .OCCURS 

INJECTION IF AFTE TIIN0LOP 
0I.I.0i.01.1 NOy-UtsO ZSC-lisilI CONTACTS OPEN REDUCED RIDUNDIICY FoR SAIL-IN CONTROL ROOM INDICATION M0NK REQUIRED MONT NORMAL POSITION. VALVE 

OFF i LOS AL T POSITION LOC FROM 

S LOC/RSIT IONE LIMIT O-OCtE. INTRLOC ELOCCS 
SWITCH). No EFFECT ON ______MNUAL ACTUATION OPEN AFTER 

18llSLUP SIGNAL 3EL-I 08O 
CONDINSII, EAITR DRIN PuMp S13/33L.P SIGNAL SEAL-EM M 

JITRIOS MV-IFl EfNANDSM1TC1 
NIIOD.D-SE zsc-20BI CONTACTS CLOSED (SAME AS C. CONTROL ROOK INDICATION (SAl As s 
ZSC-580 L ll(Nl 

01U.1.05.A3.1 lO-NSIE IV-DSON OFF ICLOSED) LOSS Of INTERI-DISC PRESSURE PERODIC TESTING RDUNDANT TRAIl FOR SI, NONE INOPDDAOILITY OF TRIIN A 9011.111 POSITION. INTRISC 
-_______.. .. .... .VMILI o Nl. NO1Q~IFEEOWBCEPNIGOS1 POR....- V VfvI 0091 wuI 4T1r-_ 

EFFICT oN V-.54M INCONDARY RECiC OPEN MO-EiM FOR SE. NV-FIiC 
SI 0CLOSED 1 NORMAL FOR SECONDA 

01..5.31 MU-NR I-3100 O IOPFNI MU-R0lE INTER-DISC CAVITY PERIODIC TESTING 1TIR REQUIRED N, 1NECONTTDINIT ISOLATION 
___________CONTINUOUSLY VENTED TO 1N PUMP - __ _______ FUNCTION EVALUATEDIN 1 F BSF51.  

sIDE. Mo EFFECT ON MV-M51E DO ~h8/jj~~U~ 
NV-(SAI EALIGNNT. NUT CONTAINNT ISOLATION VALVES 

CO1ISATIS COTDTAINMINT ISOLATION IDBAIIIITO -tlAI0 AND SV-V, 
_____ _____________ -- . . - FUNCTION of EV-ESE___ M1PENIiIN AND f VAI

NOT AYPE C LRO A TESTED PER 

IUCFRittPLON DEli 

_116UDINCIFOINV50 PIIODR RSTIG_ 17-5 Y *" HU ILITYAllUOPSFOATB219 BIDBAULIC POPUHPoV III 

01.I.0s.01.1 NV-IB ZSO-ZI4B CONTACTS OPON REU RIDU NDMFO OEID PEI.I TETN .~iE ...... RLALI REUEIo EI NOMLOI11A 
Z30-1854RO (OFF) CLOSED INTERLOCE TO I-ESIM SI PUMPING. NONE FOR SECONDAC POSITION INTLOC I O-50.  

CICUIT loll SWITCH). .. - . RCliEC CONTACTS CLOSED WEEN MV-MSOD1 RE8AININGDSCOIDIDECI CLOSED 

SIGNAL AS REQUIRED 
OI.1hxS.0lcl UUiE - - ziOZsilz CONTACTS CLOSED MUNSIM CLOSED INTENLOCE TO CONTR0L BOOM INDICATION NOE REQUIRED IRDLE A4ALYiI3 INJDCTION OF C09ND iffT' FR-jN 

zsO- I Ile 4 loN) EU-SIBE DEFEATEDb. PiSilSILL P891 I SIC CIIDROUNSCCUTT ONTRAIt DING FT PUP 

REIMI OPENING CONCURRENTLY INETOIREAL16-44BOT 
NITI EV-SIO CLOSING 

FOIINITILC Bi
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TALk I1: SAFITY INJICTION / MAIN I ISOLATION FflA 

LOCAL IFFICTS AND 188 110D O llIlT COKPE1SATING 
IT1 I DIVICI ID COPPOWET 1o FAILUIS aOE DEPINDINT FAILUIRS 08tICTION PROISIONS IFFICT ON ICCS 88AISS 

.1~.0I.0U5.U1.il 8448 -- SEQ I COATACTS Opl . V-ISI FAILS TO CLOSI - 88100_0 IItG. . . SAAIL.J..LLU .(All.AS J.U.1U11 .. - SQIAL -_0_1t_00 
(20-S, 10111 F)(11Il Optl) 01 1 /SISLOP.  

10 IFFICT If AFTR IS1/SISLOP 
-__ -- - - . ~ _-- - 81 TO SIGNAL SIAL-JilUt VA.L.__.- _ _ _ _ _ _ _ _ _ _ _ _ - -- -- __ ___ 

CIRCUIT 
01.1.05.05.2 15-1548 310 1 CONTACTS CLOSID (SAll AS 1.1.5.1.2) PIIODIC TISTING (SANl AS 1.I.5.1.2) (5*5 AS I.1.5.1.ZI 

11.1.61.01.1 IN-8548 1550C BUS 11 VOLTS LOW IV-lilt FAILS to CLOSI CONTROL R001 INDICATION REDUNDANT TRAIN FOR FLO, INOPERABILIT OF TRAIN A 
(Y-E10 (ItlAIS 0111 ON SulISilLOP CONDENSAtl,. 1ATIR Dbis PUMP PUlPING 08 81 AND SICOEDARI 

its AD LMl lil41VI__ __AlcAlKIc 
fiflLOCI PRIVliT CONDEtAtl 

IEJECIION 
LI uA 00 A IT M UstD__oilB All OPERATED InDAULIC PUMP IN 

VALVI Ops l03 1111i1 1151 ACTUATOR ISLATID If SV-531.  
A0fit flJ81CTIOS TIINTIfl VALVI 880tillID TO CLOS8 108 SI 

01.G.5.01.1 C-38 PUip/NOTO LOW FLON 18DUC TA[S A IN PUlP FLOW CONTROL 1008 INDICATION ElDUNDAiT TRAIN INOPIRABILITI OF TRAIN A INCLUD1S LURS OIL FAN COOLER 
PRIODIC TESTING PUlPING FOR S( AND SICONDARI I-1ll. PUMP IQUI88D FOR 

RIC818 SICONDARI RICIIC UNTIL SI PUMP 
CA DEL[I II RQUIRID FLOV VIA 

IDLININDILLING IV PUMP 
81.1.01.02.1 CSB BUS tic OPMN TIAII A IV PUNP FAILS TO PERIODIC TESTING RDUNDANT TRAIN INO RIILI OF TRiN A 

(152-11 )RISTIT FR V101 1LOPI PUMPING FOR SI AND SECONDAR 
OR FOR SECONDANI RRCiC RECIic 

01.1.0.02.1 C-SI B SIC CLOSD TRAI PON? FAILS to ?RIP PERIODIC TESTING RIDUNDANT TRAIN 1OR St AND INOPERAEILITI Of TRAIN A NORNAL POSITION. B91AS6R 
(12.ICIJDUIEG 11S/S13LOP STARTING SECONDARI RECIRC,J.IIDVNA PUMPING FOR S1IAND SECONDARf TRIPPED AND EECLOSIDO 0II1 SIC 

SEQUENCE OR1 LO-LO ENS? NOV-11OAIRIC CLOSURE FOR LO-LO BCIIC, INCSL330 RESPONSE TIER TIlS DELA FOLLOWING 
LEVEL. MAINTAINS NIFIERENTIAL INST LEVEL FOR TRAIN A MOTOR-OPERATED 3IS/SISLOP. PUlP UNAVAILABI 
POISSUK! ON IV-151N VALVI DISC V______ NIVSJMNOV-150 OS, 0 -~~ -F R SECONDARY RICIRC BUS TO 
IND DEGRADES TRAIN A S N101N, REDUCED RELIABILITY CAVItATION FAILUIE AFTER SI 
VOLIAGES DURING LOAD SEQUINCI FOE AUTO-TEI1MITION OF111 ON PUMP TRIP OW LO-LO ENS? LEVEL 

______________________LO-LO ENIT LEVEL 
01IO(O. C-SRG LSLE-f 0 (1 IUIH IS LO Nt LEVEIL TRIP INPUTS PIRIODIC TESTING NONI REQUIRED NoNE NORSAL POSITION. INTEELOCE 

LSLILSLI-ZIS DISABLID TO TRAI A IN PUNP. PRON C-5UE CONTRIL CIRCUIT 
LSLAKL-121 TRAI A ll PUMP TIL LOGIC 

BICOIS ll 9 ON (1INING 
INPUTS 

0__ 1.UI.01 - SR1 __) LSLI-1115 0_ OW 9! Illi.. ! LON INST LEVEL INPUTS FAIIODIC TISTIN4 REDUNDANT TRAIN FOR SILMO0N1 ROUCID BELIABILITI-OF TRAIN.A 
I D ll i TRQUIRR FO SCONDAR RICIRC PUMPING FO SI. WON! FUR 

18AlLIZZi pli 'APllA FAILSA TRI8PPBIICTSll 

LSL/LSLI-ZZlI LOCIC ERCIMES 1/2 ON RINAINIIG S0CON91EY 0EI00: 
INPUTS 

UI.1.U6.01.U C-3D - (In I A . TRAIN A IN PUMP TRlP 01 LON PIRIODIC TISTINO NoNe RQUIRD FOR SI, NONE FOE SI, IDUCU1 PT I ICTSI NORMAL POSITION 
01t LIVL 0N TRAIN A IN PUMP RDuNDANT INPUT FROM S1PUMP RRLIABILITY UP AUTO

INPUT to OV-AM l/C CLOSU R FOR NOV CLOSUIE ON LO-LO RAST OF SI ON LU-LO BAST LIVIL 
LL LASLLEVEL
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TABL8 1-1: SAFITY INJECTIOl I aill F ISOLATION Fall 

LOCAL IFFICTS AND 1187OD of IINlRliT COMPINSATING 
ITEM I DIVICS ID COMPONENT I0 FAILUR8 1001 DPINDINT FAILURIS DTICTION PROSISIONS .FFICT ON ECCa IBMARlS 

1AI..05.01.2 Il (IT I 0- O- TIN ? All A IV l..RIPS. CANNOT CONTROL .QO081MAi iNL HOA IdQ II.AND _ (SAlV thIA i-J L
I RESTATE8. TRAil A LOU INST EI1OIC TlSti1 SECONDAI RECIEC PUMPING, 

LIVIL SIGNAL TO MOV-150A/61C INPUTS PEon RIDUNDANT TRAIN TO 
tA RELAtS MillT , ITllI, stCL_ _ WHL.RI 1 tlL 

CLOSUllE 
1.1.E01..1 G-38 15-1111 CONTACTS CLOID Slil/SISLOP SIGNAL SEAL-IN TO 9ERIODIC STING N01 REQUIRD FO SI OR LO-LO NONS FOE St 0 AUTO-TRIMINATION NORMAL POSITION. 8ON SEITCHIS 

ES-1Il _ 1JOFF . TRIl A Wl/Fil UMPS CANNOT NE BUST LIVIL TRIP BIDP R DANT Of SI 0 LO-LO REST LEVIL, IUST OPIN 910 RSET. RE38T 
RET AFTER SEt BLOC1JElSit TRAIl FOR SECOEDAEI RECISC 1OPERtILiti OF TRAll A REQ18D TO pilMI1 PulP 

0ON. 1.0C0. PUMPING FOR MCONDlRY RECiC RSTAST lot SECONDARI lacic 
AFTER LO-LO RES1T LEVEL TRIP 

EI..V.U.Z -3 M-lON ONACT OEN tRAIN A S11/31SLOP SIGNAL. PIRIODEC TESTING REDUNDANT INPUTS PROM SI PUMP REDUCED ERLIANILITY FOR 
01-.1.0 loNl SEL-IN REDUNDANCY 101 FOR NOV CLOSURE ON LO-LO EAST AUTO-E8I15T-1 OP SI ON L-L0) 

B1__ - - IET LEVEL TiREDUCED TO I/1 __LEVE NONE lqFO 1 REST LEVEL, NONE POE SI OR 
r~O ONERIAIING RESET SNITCE AND SECOMIARY REIECl SECONDARY RECIEC ____ 

01.I.06.06.1 0-31 15-IICO OpEN 1BiN0 A 11AT0 0iN PuMp DoEs PERIODIC TESTING ONE EEQUIRD NoNE NORMAL POSITION. BEATER DRI 
____ &CONTACT NOT fRip AUTOMTICALLI ON FE-11______ PUMP tIPS ON SEPIEATE SEQ 

Pulp -- i.133111?fi INPUT FOE SI, CAN ALSO 11 
UNAFFECTED TRIPPED MANUALLI FOR SECONDAR! 

0I.I.01.AO11 G-AE III1COf . CLOSED -. ll TRIAIATI ORLIN Pulp CONTROL ROOM INDICATION (SANE As 1.I.6.6.EI (SAME AS IIlEI 
Yb CONTACT TRIPPER 

- 61.1.01.01.1 -31 8 V4Iq CONTACTSOpEN TRIN8 A puMp PROTECTIVE PEIODIC TlSTING lSAME sllI..ij 
(OFF) TRip ON SUCTION VALVE EM-ElSE 

CLOSER DISARLED 100lTRIFO 1 01 NPIALI OTRIA S/SL BC/fsiVUD 01.1.06.01.1 G-31 83-1 (1LAI CONTACTS CLOSED SUCTION VALVE EV-8532 CLOSER PERIODIC TESTING 
S _________________ - OMi --- - S i tiiALWIL TfINFE RQUIRED FOE SECONDARY RECliC PUMPING FOR NI, NoNE FOR OCCUR REFORM PuMp RESTART FOR 

PUMP 30 SEC AFTER 3021CALOP SICONAR l0ctIc C SETART OECaIC 

V1.1.ON.U1.1 G-31 E--(!ELAI OFF- U SCSLOP NEAL-INT OM13LIDT O1PERIODIC TESTING REDUNDANT TRAIN FOE SI FLOE, PPAUIL8 DIVERSION OF TRAIN A 9NORIMTL POSITION. RST_______ 
TR1AI V PUMP SUCTION VALVE 1CRP MANUAL INIFLO SI FLOE FTi R SEQ BLOCEIRST INYRETORY CALCULATION INCLUDES 

PlOTECTIVE TRIP, OVRLOAD TRIP ISOLATION VALVIS FIOS-R3. VIA MINIFLO VI LVE CV-,1 TO CV-16/S1 FAILURE, LOCAL MANUAL 
DEFEAT AND REST NINIFLO VALVE AID1 FOR RNST INVENTOR! AND CONDENSER CUP ISOLATION AFTER 30SD C 

- - - - - -T .I. . IIATI*- S 88Al-- -- ---- 0al I TS 0 oI0UTES. LOCATION NOT 

CVIOT .F UMP Al8A ILONSCODR 0EI ACCPllPSSIPSE MT SPTI SOURC 

VALVES MILL REALIGN to CISO VT181IUA 

llCONDENSER IFTIR Q _ T R S I 

01.1.06.0d.1 6-SE ES-S RIRLA C O0 TI/S1SLOF RAL-TI SIGNAL TO CONTROL ROOK INDICATION (AINISTRATIVE CONTROLS OR IARDUCTION 1IN EST MORON TECNICAL SP.CI.IC.TIONs 5...3 

TSiN A FE PUMP P1R1FLOT VLVE PERIODIC TESTING _ RST MORON CONCENTRATION CONCENTEATIO IF FRION to AND 1.1.1 GOVERNThe REST 
______- .- . . . .-CV .-- 1-5 CSti iD .OVERLOAD .IP------? _ _ _ - SSSISLOP. NO EFFECT IF AFTER. - _ __ -

DEFEATS, CAUSING REALIGNMENT 
oP TRAI A FE PumL 1P TpR LON TO 

- ~ ~ ~ ~ ~ ~ w w R SST RO EC nATE------
ISISISLOP F 

OII.06.tO.l C-3D CV-8A OPEN PARTIAL DIVASSION OF CONTROL ROOM INDICAM 5AI._ IiI As IAL P TZ 

810tAl Ill 08 31,IOLOE FROM TRIN AOF Thill A SCl-ISLOP 5 LOC...SH0MOULD 

FE PUMP TO REST IF PRIOR TO 
SSCO511S g88 LP OCFFECT IF 

AFTIR
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1581C8NC COI COOLING SYSrsI SiNGLE FAILURE ANALSIS 

SAN 00FR UNIT I 
TABLE 1-1: SAFif? INJECTION I Aill FM ISOLATION FMIA 

LOCAL EFFECTS IND MET1OD OF INilRENT COMIlNSATING 
fl bvICt 10 COMPOINT 10 FAILURE ODE DEPEN0ENT FAILURiS OITBCTION PROVISIONS appact ON Ices RggIgg 

-1 -11 - a- Y A- 0_00_ LOSS OF TRAIN A IN PUMP PERIODIC TESTING REDUNDANT TRAIl INOPIBABILITI Of TRAIN A NORMAL POSITION. iIFLOV 
8111FLOE PROTECTION FOLLOING PUEPING PO SI AND SICONDAY REquIlEo to FRM PUMP 
SIS/3ISLOP RCIBC FAILUI FOR SBLOCA ANl NSLA 

* VI.I.010.1 G-N 5C-31 OFIN BIVEION Of JRAIN A !N PUNP PIIODIC TESTING RIDUNDANt TRAIN FOR 31 FLOW. IPARTIAL DIVRSION OF TRAIN A VINCLUDIS ST-1 IRA. NSIt 
NINIFLON TO CONDENSER MACMIP lMAllUAL 11N900N li FLifII0 0lBBi~MSUlaIf IiSMMflEUIRtOfITIE[g&UDI 

ISOLATION VALVIS (FMS-73, INIFLON VALVE CV-31 LOCAL MANUAL RACIUP ISOLATION 
411) FOR BS? INVINTORI AFTER 30 IllUTiS. LOCATION Not 

-. --- ___ -- - ---.--. - - . ...-- - -- ---- . . . - - - ICCISS[li ITilflDBRCI 
1883 

N1.1.06.10.2 G-3N CT-3i CLOl . L038 OF fTAIN A F PUMP PIODIC TESTING IDUNDANT TRAIN REDUCED RLIARILITI Of TRAIN A NORMAL POSITION At POER.  
AINIFLON PROtECTION DURING PUMPINGFRS I AON SECONDARl VALVE OPT PNilUATICALL ON 
NORMAL OPETlION RICISC LON CONDEISiTE FLOM (IG.  

A __L3_16fil F16DI-TITIN - LV IOPM LIOOF RAI I FOLLONING IN PUMP TRIP) ___ 

N4.0.E1.II. G-SN SE I CONTACTS OPEN - TRAIN A fi PUMP FAILS TO fTlP HRIODIC TISTING REDUNDANT TRAIN FOR 81 ARP 
(I0-N, 111 (Off 0 Il1SISLOP, MAIltAINING SICONDARI RICIEC, REDUNDANT PUMPING 1OR SI AND SECONDARY REQUIRED FOR RT-RSIAI 

1__DIFFtlNIAL P8S31UR 01 INPUTS FROM 31 PUMP FOR MO RECIEC, INCREASED RESPONSE TIME REALIGNMENT. PUMP COULD MR 
NV-tIll VALVI DISC AND CLOSUiI ON LO-LO ENST LIVIL OP TRAIN ATAR 
8DEGADING TRAIN A NIU VOLTAGES VALVES INOV-NSBN, NOT-ZN, RECIEC DUE to CAVITATION 

DURING LOAD SEQUINCI. NOV-UI, REDUCED RELIANILITY FAILURE AFTER SI PUMP TRIP ON 
_________- .--- UTO-TRIP ON L,-40 RUST LEVEL FOR AT-EMNTO FS N L-OES EE 

ALIO DIIATED LO-LO ENS? LEVEL 
01.1.06.11.1 G-ill SE A CONTACTS CLOSED TRAIN A IN PUMP TRIPS, CONTROL RooM INDICATION REDUNDANT TRAIN FOE SI AND INOPERAILIT! Of TRAIN A FAILURE OCCURING PRIOR TO __ IRE-N, III (ONI RESTARTS I~~~~~~~~~~~~I SEC LATR. CANNOT PERIODIC TESTING SCNAYECENN UPN O IADSCNAY SSSSO OL AENM 

ODA. 1) Iiii31CONARI RIIIIFOLL i lC F P URIP BIN 

, E REStARtED APTER LON INST NEQUIRED FOR LO-LO ENS? LEVEL RECIEC, NONE POE PICT ON SI FUNCTION AS 
MLOL TRIP PAUTO-TERMINTIO OF TE LO-LO FAILUR TO I P 

01.I.06.1Z.IG-SE 1 SEQ I -- CONTACTS CLOSED TRAIN A 1N PUMP OVERLOAD TRIP PERIODIC TESTING ERDENDANT TRAIN RES EIIEL SO TRAIl A NORMAL POSITION 

0 __I08OlTDUFFA DFER? DISLLD UNTIL LA-L F8 SICOP 

VALUBS t8o850 O0-0P8CB UIt AITTOI 

01.1.05.1I.1 C-38 3E I CONTACTS OPIN TRAIN A FM PUMP OVIERLOD TRIP PERIODIC TESTING (SAME AsCATIO (SAN0 ASFO I 
(20-1, 31 lOll DIFIATDI 

-1..05.1S.1 G-31 It I CONACTS OPEN TRAIl AI M PUMP 0IIL D1,0S0 PERIODIC tETIIG 18DUBASIIAN 
IS-(I, 3) loFF) NOT ISOLATI 10 CONINSER ON 

__________ ______ SI/SISLOF, FE PUMP PROTECTIVE 
RIIIS UCTION VA 

CLOSED ALSO DISABLED 
01.1.05.11.1 C-3E SEQ I CONTACTS CLOSED TRIS TRAIN A F M PUMP IT R 30 CONTROL ROOM INDICATION oll REQUIRED NBONE TRAIN A VALVES NLL RESPOND 

lol- iO SEICAND PT I CLOSE . MAL 
P1. C OSI3V TO TRAIN A IN PUMP RESTART AS REQUIRED 

____ M~~~INIFLOV VALVE CV-Si If PRIOR _________ 

____U-PIOCSI08 SILOP0 SFTORO-BI.SISISISLOP--OULD -it-S..

SiS/3ISLOP, NV-E518 OPINING 
BILL CLEAR IC0PUM PPROTECTIVE 
TRIP SIGNALO LU 8 

0I.1.06.11.1 C-1D SEQ I CONTACTS OPEN TRAIN APE1 PUNP MINIFLON PERIODIC TESTING RDUNDANT CONTACT FROM ET-ISSE REDUCED RELIARBILITI OF TRAIN A NORMAL POSITION 
(3M-1, 111 (OFF) VALVES NELL NOT RIALICE TO AND RDUNDANT TRAIN POE SI, PUIPING FOOF TI NONE FOO 

*1 EST UNTIL M0-038! BECIIS TO NOWE NEUI9EE FOE SICONDARY sicoVoAa ESCIlk 
O1PEN PRCIUCP
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Sig 010181 UN17.1.  
TA3LE 1-1: SAFITI INJICTION I BAIll I ISOLATION FillA 

LOCAL IFFICTS AID MTHOD of lIEl1l8lT CONPINSATIlG 
ITEM I 01VICI ID COSPONiNT ID FAILUBI 8003 08PE8DINT FAILURlS DSTICTION PROVISIONS IFFECT 0 RCCS RiEMals 

-------- --- - ----- - ------- ----- -- - -- - - -~ ------ ~--- --

J0 G.11.1 EllL .J11 L. SQTAJIILOSIl .-L tI A fll tSIELttal CONROLAQ LCH101. _ flMlI llIAA11R.COIAO19J-I 1lliicilO . I URI.CICALIfictilcAllai I 
(3l-I, II) ION) VALVlS REALIGN TO aNSt PIRIoDIC flTISG last 10801 CONCINRATIOM COMCIITRATIO IF PRIOR to AND 1.1.1 6OI13 Ti RUST 

ISISEILOP. 10 EFFICT IF AFTIR 
1A*LNIJLI 6-L 801I.AOC1VAi L1 DLtS1LO _lAll A IIJULCINOT.I.. __ CONTROL 8005.M1DICAtl0 UI LAli O0 SLA---JIOPttILit[I lkit A E IIISLCALCUAII0AHCLcil__t 

CONTROL F0181 TIPPID 01 RISTARTE0, AID ITS PERIODIC flESTING SCOIDARI 88CISC PUMPING, PUMPING FOR 11 0D SICObAi CV-31/31 FAILUll, LOCAL HIAUAL 
MINIFLON 1EAINS ALIGNID TO BACUP MANUAL iIFLOW RCIC, OR PARTIAL DIVERSION OF MACREP 130LATION AFTER 20 

_____________ ____ ~ ONfI~i --- -- --- -- ISOATION VALVE 13 L111l 11411. -1FLOW TO ODINS11E YI! NiJflg L0Q&llDLIOT
4CI) lot RST INVENTORl Cl-ll ACCSSIILE vita TI SOURCE 

l.J0AIiJ. -1L JICclL L__ _L _ LASl Of TRAUL. Ft EEI LUII C9j1TRlt 4908. INDicTIoA __I11IRILIAlslL 
(I1-IIAl)1 OIL COOLIR PUMPING OR SI AID SECOIDARY RE4UIRE1 FOE EITEEDED PH PUMP 

88CIEC OPERATIO DURING ILOCA 0R 

1.1.06.11.1 G-38 ISA P11310111 LOW ISA UNAVAIULAIE TO 1111 03IT1 CONTROL 1OO1 ANNUNCIATION RACHUP NITOGRI 1O1E. TRAIN A P PUMP NIIFLU ISA IS A 10-SAFETY BELATED, 
PE Pulp I1111011 VALVES CV-1 VALVES 11PO31110 AS REQUIRCD ACC-SSISMI-lT3C S1STE 

NITROIN 
01.1.11,11.1 G-18 Gil PRESSURE I D RACRUP NITOGEM UNEAVAILABLE TO PERIODIC NURSEILLAICE 11EDUNDANT1 TRAIl foE SI AID 1IIOPERABILITY Of TRAIN A $TRAIN A PH PUMP MAY FAIL 

_ REPOSITION IN PUMP 1MN11,11 31COIDARY RECIEC PUMPING, ___PUMPING FOR SI AID SECONIAR DURIOG SlLOCA R I SLI If 
VALVES Cl-I1 AND CV-8151 E1NUAL RAClUP 11I1111,O1 ERCIEC, 01 PARTIAL DIVEESION Of Cl-11SE CLOSED. RUST INVENTORY 

ISOLATIOI VALVES 111S-41, TRAIN A FLO TO COIDE BIER CALCULATIO S INCLUDI CV-/1 

CACCUP ISOLATION DUFEC 3 0 
MINUTES. LOCATION INACCISSIBL 

OCIITINISOURCE TERMsI 

01.1.01.18.1 IV-EsI VALI5iACTUlTOl OPEN TIU A P FLOI ALIGNDI TO S 1 CO0TROL ROOM IDICATIO8. 8EDUDAlT tAIll FOE SI FLOW. IOPERAILIT OF TRAIl A TRAIN A FI PUMP FAILURE NA 
1RESDER (If PARTIALLY OPEN O PERIODIC TESTIG ROUIDANT BOV-85A/l/C CLOSU PUMPING FOR SIt AND SECONDAR OCCUR DUE TO CAVITATIO I 

_________ -. iTIO V101. IY:!IIM!I4O.R - __ - -OR 11OI IRECIkC 1OUXDAY.RI IC._RED UCED IiQUKDfgI L NELC CLOSES EV-E4B PRIOR 
IVIA INTERLOC- IF V-1518 E3LE ANALYSIS OUNDS POSSILi AGAIIS, INJECTION OP COFINSATE TO SISSISLOP 
FOLLY OPEN)1 If PRIOR TO CONDEESATE INIECTION to Ica 
oIS/t0SLOP. NO EFCT 0N 1-85ALlctil1o O-II 

AT LI I-SLOP ,!? IAANNOT 
0 0RCLOSED FRE I8CONDARY 

gil il OUCSTIM 

SNV-15Ii VALllACTUATOR CLOSED TE1IN A LIlPUMP S 1 FLO 1 PAT0 PRIODIC TISTING REDUNDANT TRAIl FOR S NOI IOPIRASILITI OF TRAIN A NORMAL POSITION. FAILURi CA 
LOCED REQUIRED FOR SECONDARY RECI C PUMPING FOR 31, MINE FOR Ell SULT ROi IIDQO ATIO 

( I - 8S80COlOA I RICIC__0 ACTUATOR TI ST TO OCOM 
DRAG FORCES If S- I T l TT C 
FAILS TO IT INTRE-DISC 

81__ _ AVOROF PUMP FAILS to 
TRIP 

OI.I.O?.OZ.I HV-05tH zSO-ZHSOEZ CONTACTS OPEN REOJJICR AEOUNOAC FOR OPa P8RIODIC TISTING REDUNDANT TRAIN FOR SI, 109I EDIBILITY fHOUCRf FOR TRAIN A NORMAL POSITION. INTRILOCI 
BLOCI018V0 TO ------- QIRD FOR SECONDARY RECIEC SI PUMPI, M 0 FuR SECONDARI FOU LT-85V NOT CLOSED LIMIT 

SNITCHI. REAINING SVITCT VCITC S8ITCHS 

PAOVIDIS SIGiAL AS REQUtID



CDM "M" No. 41383 
Revision No.0 
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TABL8 1-I. SAIFT INJICTION I MAI VM ISOLATION PA 

LOCAL IFFICTS AND B1TilOD of II11lRIST COMPESATING 
IT8 I DEVICE ID COMPONENT Ib FAILURl BOD DEPEND ET FAILURiS Ot1lC0IO PROVISIONS EFFECT ON ICCS RASa 

AL1.01.1OA!.1 IV:151 .150: llZ -- COMtACH CLOSIA.--ATIBLOCl.I101 Wl-IL -.CONTIOL I- 1fib110AI D .J--101i0il1lHILHIMLILIli 1 9I1HOL MDO i lion_ 130-18$461 l0l D18ATI, I-1511 MILL IEGIN PI001C t18HING ROUNDS POENiTIAL CONORNSAtti TRAIN A DURING 1N PUMP 
OPINING CONCURAiNTLI WITS 18JaCTION) 8ALIGl0 Mit 

011.1.0? 03.1 IV-85l ZISC-litil CONTACTS OPEN REDUCID EEOUNDANCI FOR CLOSE CONTROL R00M INDICATION IDUNODANT LIMIT SWITCI. RIDUCID 880i ANCY AiST 08MAL POSITION ZSC-285183 (0111 SIGNAL 1EAL-IN TO NV-8548 P810DIC TEStING CONDINSAfT IN tEAT R 8Aill CONDINSATE INJICTION PR0 TRAIN 
Ail l IjLOC/RIST (O.l .I PuMP TRIPS A FM Pulp 

LIll? SMITCS) 
___ 01.1.N1.01.2 IV-lIll ZSC-185181 CONTACTS CLOSED CLOSE IINERLOCI SIGNAL TO CONTROL 800M INDICATION REDUNDANT TRAIll INOP8ILITI Of TRAIN A TRAIi A IM PUMP FAILURE BAY W-M8P183 _OIL II-lill1 CAUNING LOSS OF PI0DIC TESTING PUMPING FOE D AND SCONDANY RESULT FEOE CAVITATION PRIOR COMDNIATS 9001 1 TO TIN A FM RIC IF FM PUMP PAILS TO ASIPSISLOP 

PUlP PRIOR TO EISISISLOP 
01.I.0).04.1 19151 S~l 0 CONTACTS CLOSED 1V-811E NLL OPEN AS* I8IllRI PRI1001C TESTING NOli R8QUIllD FOR SI, NONE FOE I, REDUCED 8iUNDNCI OV-85AI8/C PROVIDE REDUNDANT 

111-1, 3) (01) ON 1V-N158 CLOSED1 8 INTELC REDUNDANT NOV-150/AlC CLOSUR AGAINST CONDENSATE INJECTIO TO ISOLATION 
SIGNAL. VALVS CAN0T It FOR SECOEDARI 8CI8C lOlAll aCS FoR SECONDAST RICIEC 

AKWID_1- .... 0111 -- ...-IKJIII--OILALEIJT ____._ 

ISOLATION OR SCONDAR 
RECIRCULATION 

0.l.0.01. IV-5l1l SEQ I CONTACTS OPEl l 511A 1.1.4 PERIODIC TESTING A 1 1 1 M Ai NORMAL POSITION 
(1Y-I, 3) (Off) 

01.1.01.05.1 IV-lilt IZv0C DIS I1 VOLTS LOW TUAI A PM PUMP 3I FLON PATE CONTROL R0OM INDICATION REDUNDANT TRAIN FOE DI, NONE INOPERAILITI Of TRAIN A 
_____ .AIAIAL.. . LOCIED..........1.. .11.11)IED roE SECONDARY RECEEC PUMPING FOR 3EL loNE Fol.- ___ 

01.1.01.08.1CNDIR IVlil SAPIStil O 01.1.0.01.1 IV-NlEl ISA PRISSUR LON IS1 UIVAILALE TO RPOSITION CONTROL ROOM ANNUNCIATION IACEUP NITROGEN NONE. VALE MILL REPOSITION AS AIR OPERATID DRAULIC PUMP IN 
0.LES CLOSED FOR CONTAIN1NT 801.11 USING SAFTY-RLATED ACTUATOR ISOLATED R1 SA-LTO 

.OLATION OR. 8COND9A 8CCSUP NITROGEN 
RICIRCULATION 0FE INJECTION 

OV-IlE Gil PRESSURE11 LON MIACR NITROGEN UNAVAILAL TO PERIODIC URVEILLANCE NoNE REQUIRED FoR o0, IS AND NoNE FoR SI, REDUCED NON-SACETl RELATED S SYSTEM 
REPOS3ITION VALVE CLOSED FOR REDUNDANT OV-NUAIRIC FOR RELIAMILITE FOR DECONDARY CAN NE CREDITED FOR MSLE IN CONTAINMENT ISOLATION 01 11CONDAR8 E8C1aC 1OUNDA01 RECIEC ALIGNMENT CONTAINMT PERSEP SECTION 
SICONDADl EICIRCULAYION AFTER 
INJECTION TERMINATIO 

1.1.1.O 1. IVM-N51R VALVEI/CtUATOR OpEN SI FLON lRoM ROT TRAINS P 0RIODIC TESTING RDUNDANT FM ISOLATION VALVES 1S1 DELIVER? TIE IECREASE9dI NO AL P INLUE 
DIVIRTID INTO NON-SEISMIC PCV-456, IUT, iD, CM-I, REIARILITI RDCED iA S V -S ii. MACEUP 
PORTIO Of BAIll Fl READER ll. Ill, MOD-lI, 1l, it NON-SEISMIC PORTION of FM VALVE ARM SAFETY REATED, 
UNTIL NACRUP VALVIS CLOSED. ASSUMED IN LOCA/MULD ANALIS. 11AD191 SEISMIC CATEGORI A. VALVE 
a - I01880 POSITION POE NoNE Fol NON-R1ISIIC R EN M O D 
SICONDARY EICISCULATION DURING oI RICIRC 

01-I08-01 DI. EV-5II VALOE/ACTUATOR CLOSED VLMI CANNlT 8E OPElED 0 CONTROL ROOM INDICATION NoNE REQUIRED FoR SI, NONE FOR S1, INOPIRABILIT! OF 
SiSTiE iSIT OR SOi NDARY PEIOI TISTING 11DUNDANT TRAI O SECONDAR AIN 
SICIRCULATION AFTER INJICTION RECIEC RICIRC 
TUAfMINATll TED0 IIIi OF TB-lli I 0..08.u. IE-08 COE C CONTACTS OPEN 3C AMPS I.G.O PERIOD TTA,.0A 

lll-, l (OFFC 

1T1-05A S1 8 CONTACTS CLOSED 0SAME AS AV L Pii S IO PERIODIC TlSTIl ASS sI O(iTN0 AUSALI AS PlP I 
Ill-0I lll oS
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1101,L1 1-1: SAFITI INJECTION I RAIN ft ISOLATION 988A 

LOCAL IFFICAS AND 8100 Of 111I1E11 NG 
ITil I DEVICE ID COsPONlit 10 FAILURE 8oDE DIPlNDINT IAILUR13 DETECTION PROVISIONS EFFECT ON RCCE 

11-.l.A.L 1-0 DSUS II- -L10 1,1 FL L TDUNDANt L ATION VALVES fl1 DELI VIE tiME INClSlD, SI VALVE OP NORMAL FOR 
111-1301 DIViRTED INTO NON-SElSalC PERIODIC TISTIIG I-4,6, 451, Cl-I REDUCER (VIA MARY RCIRC 

P0111101 of RiNl IN BitDla Ill, lit. ROW-ZR1 , I i EO11-11113Ic PORTION oF IV 
11081H1 POSITION FOR lEE FOR 90A-1DIS11c ERA8IR 

POCOVDIOS IFFCIRCULICT 011 BCCSRIN 
*I.I.0S.0I.I NW9-85E - ISA PIESSUIR LON 131 UNAVAIMALE TO RAPOS!TION CONTROL lO0K A8UNCIATION loll 0111R Flo SI, NLS 1 FOR StI INOPIRAIILIT OF NON-SAF3TI VATED IOA SStEL 

VALVC OEN 1CONDR RDNT RAil N 1 R i C-a TRINIAILIN OR C D CDA BCI 
IECIICULATION A111 IJCTON 1Cli0C 0 1 RICIC CONTiN080 OoP IR SI CTION 

301N0I11.1.11. LOCII-OPL AAII.tDRiULIC 

PU.P IN VALVEC ACTUATOR 

81.1.01 NOV-ISIS VALVACTUATOE OP1N S S 01 EICTION. VALVE CONTROL ROOM INICATION NoNE SIQUIRED FOR oil NoNE FOR SI, BEDUCED IDUNDANCI 
C81.1.0 01 E8CLO8E DT IOl LLOIUNDANT PP tells FOR L-L 

RV3T LEVEL TO 1111IE1111 INS LEVEL, IEDUNDAIT VALVES LO-LO RES LEERL, AND FOR 
_____ciol 1141 - NEINFLWO FOR EECONDAIT UCIIC BOUNDARY SECONOII RECIIC 

0EROTE-1ANU0.0C IoIDA 
* EclIC BOUNDARY 

01.1.09.01.1 lOV-850E VALVE/ACTUT CLOSED INJECTION PAIN iLOClED TO RCS IRIODIC TESTING REDUNDANT FLON FATlS TO CS INJCTION REDUCED to II LOOPS NORMAL POSITION. OOV-lSQC 

- -0O1P.LOS.0)E AA2 IIOV-8[50OLSc SEQ FF1LL COSTACTSNM CLOSIDIL~a 

REQUIRED Pot SaEC.0D RI.CIC Ill LOOPS POE 1111 ILOOP C DURING ISLI OUTSIDE 
I ___________________ ___ - - - - -- - -___ - - --- O LOR 1.0I 3INT LIVEL ALOCIED OUR TO COMEON-CAUSI CONTAINEENT DUE TO UNQUALIFIED 

I ____ ___ PAILUIEI. -ONE 1OE1SEONDAR POWA SUPPLY 1TURBINE 

RECIRC OR AU1TO-TERMINATIOR1 OF BUILDING 
IN LO-LO R LEVEL 

atlAt (0111 AUTO-CLOSURE O 1104 11011 OOTOO 8N O DATIO A AND C FOR , O1N0 REQUIRED INECTION PATH FOR I1. NN FOE II ON SITBAILID IAY INPUT 
ALO-LO 01Nt LIVCL (OiDl 1LA,0 -0P LO-L0 RST LEVEL t OR E AUTO-TiERINTION OF SI ON -LO 

VECONDAEY1 EcliEC 6iPHLIVEFL EJ0 1 ElB FOR__ -1O 

RECIEC 
OI 0102. MOV-ESO1 StilC CONTACTS OPEN AUTO-CLOSUR OF OV-1E ON PERIODIC TESTING look IJCTII QUIRID FOR SI OR No C I SECONCAY 1-01AL POSITION 

KIT (ONi illEVL 81111.1. All------- fl--
PUCl TRIPS OE O R- 1- RST AUTO-TRINTION Of211ON LO-LO 

_fLIL0_lt__LVIL A NS L IVIL E O3.i mo-E 591 CONTACTS OPEN IsAm As I PERIODIC TSTING I As HOWS 

N_ IIO O3. 0-8503 SIQ I CONTACTS CLOSW MOW-150E OPEN1S DOSING NINEAL CONTROL ROOM INDICATION loNe RE1QUIRED w oNE F11L01E MAY EISULT IN 
(2I-1I31 loNl DURATION.i Eo FFECT ON- -- ______ . . . iCEiaSE NAilI POXf 

INJEION 0E AUTO-CLOSURE ON ACCE1LERATION TINE DURING 
[OV REST LEVEL _____ -LELOCA, SOT DOTI TRAINJS WOULD 

rNV-~. )-J5I35 IVOct l00 N VOLTS tON 1AJICTloN PATE Not COT8 ROL ROO INDICATION IDUNDAiNT FLO PATHS TO ICS INJECTION EIDUCID TO 1i LOOPS 
I T z-110 1 AUTOMATICALLY ALIGNED To ICS LOOPS A AND C loR SI, NONE1 FOR LOCI 1ONE LOOP SPILLING), 

LOOPSA ON IB/SLOD 1/1ORSICODS V IC l LOOPS F0R A3LB(LOOP C UI L O 
0810O SECODAR3 LCliC ILOCEED SUE to COMRO-CAUS C 

FAILUIEC. 0E8 FOR 
SI TO-IIAN1.A0IIMOF I ON 0-t o 

AOCLil8OT 0ASli L PE FOR SIAVOll L 
BICISC
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lSIRGhief CORR COOLING SiSTSN SINGLE FAILURE ANALYSIS 
SA 090FER UNIT 

TABLE I-I: iAFITI INJECTION I MAIN FM ISOLATION ilA 

LOCAL EFFECTS AND METOD OF I11INT COMPNISAtING 
ITII 1 DEVICE 10 COMPOINT ID FAILURl M001 DEPINDINT FAILURIS HITECTION PROVISIONS EFFECT ON ICCS iMAgS 

M--11 .. 81 ICClL 1 0tLZl,11 WILL 10T0PIN 01 . .... CONTRO1000 11R1O110RCATIN IDUlAIILARFLO ATICS..LftIRUICtD TQAllLOOPS.. ___0-_1.100 

(I-1180) S8SISLOP 08 RECLOSI 0N LOW LOOPS I AID C FOR S1, P01 LOCA (08 LOOP SPILLING), 
list LIVIL IilN1Alf PUlP TRIPS FOE LO-LO 1/1 LOOPS FOR 1L8 (LOOP C 

- ~ ~ _111LUUlLIDlNillAAlUIS ._.LOCIED8U 118 0COMION-CAld-----l__ _ _ _ 

(R5-85IAll) FOR SECONot FAILURE). RDUCE REDUNDANCI 
8ECIEC 8OUNDARI FOR AUTO-TERMINATION Of SI ON 

- - - - - --.- -LO IN!St LEVIL AND FUR 
SECONDARi R1C16C 

81.1.10.0i.i INOT 113101 
L A LJAIL L ilC. 1 II IL - --JQf IlQ#)HIATLtUlPL conTaOL tooM lifflcAfl1oW NONE REQUIRED NoN TRAIN A PUNISH CONDENSATE 

(list-iCOI fRI1D to TRAIN A IN PUlP POMP WOULD R1 TRIPPED ON 
(152-IICo) SISISISLOP IF RUNNING 

.LA LI a A-lL lulic LoSl! f. 1 Qtsii l CANo PERIOIC ISTlIt moll RQUII L F LO .90 INC PLN- 
(151-HCOIl I EIPPl To THAIN A N PUMFP CLOSURi OF SUCTION VALVI REDUCED EDUNDANCY AGAINST 
(lil-IICaN) SUCTION IV-1541 PEEN11ti CONDENSATE INJECTION Of CONDENSATC III 

S- - - -. . ---..--- ~ 111K 151- ___ - - -- 11111£..... .. ..- -I I-S CONTACTS OpEN TRAIN A CONDENSATE PUMPS MILL PERIODIC TESTING 1E I I SAD AS l NORMAL POSITIIN 
(IELAY) (off) NOT TRIP ON IU1 UNDuRVOLTAGE.  

__ _o___ s. - ______!.__-_i__kilie 

"c' G-10 NAFP PC111RD 
N1.1.11.02.2 G-IC, 0-10 Ill-5 CONTACTS CLOSD NOT TRAEN A CONDENSATE PuMps CONTROL ROOM INDICATION NoNE REQUIRED NoNl 

-- _____jILI.... .(Oil - . . HIMll~ . - -- - - - - -______ -____ 
]EII.I.O.IG-Ic, C-ID SEQ I CONTACTS OPEN TRAIN A CONDENSATE PUMPS MILL PERIODIC TESTING (SAME ASI.I..Z (SAMS AS I~.II)NORMAL POSITIOS 

0 1011-6111 (OF11 NOT TRIP ONS CC SIGNAL. H 
01:5 !L-YDEDVOLLCE TRIP UNAFFECTED - - -______ 

C-IC, -I SEI CONTACTS CLOSED I OoN U -11411111-1)Nol 

(1(ON-P TRIP 

01.1.01.1 C-IC, C-ID NUS tIC IIVUC VOLTS LON TRAIN A CONDRN3ATE PuMps MILL CONTROL ROOM INDICATION NONE REQUIREID FOR 31 FLOV, NONE FAR INJECTION PLOW.  
CONTROL POWER NOT ftRIP ONE OR BUS CLOSURE Of SUCTION VALVE REDUCED RELIABILIY AGAINST 

UNDEEVOLTAGE SIGNALS IV-IilE PREVENTS CONDENSATE I itmO OgF CoNDUNSATfir .  
INJlEION TaINs A 

1.1.11.01.1 EATE DRAIN PUMP TIPPD TO CONTROL ROOM INDICATION NONE REQUIRED NoNE HEATR DRAIN PuMp TEIPPED ON 
(~~iz~~i~!L TRA-IN A IM PuMp SUCTION_______________________ 

OTi 6iS ?IC CSE -B ANO E PERIODIC TES3TING NONE REQUIRED FOR SI FLOW. NONE FOR INJECTION PLOW. NORMAL POSITION 
0.SZ-1C0. TRIPPED TO TRAIN A F0 PUMP CL0SUR Of SUCTION VALVE REDUCED REDUNDAN AGAINST 

CO___ I OV-sil PREVPNTO CONDSATR INJECTIO CONENSAT 
1I.CTION TRAi Nl.  

01.I.1-2.1 G-1OD 151-IIC44 UPUN REATHE DRAIN PUMP MILL ROT PERIODIC TESTING (SAME As I.I.IZ.I.) (SAME AS I.I.IZ-I.21 NORMAL POSITION DURING POWER 
'b CONTACT TRIP ON TRAIN A PM PUMP TRIP. ______OPERATION __ 

SIQ TRIP UNAFFECTED 
01.1.1Z.D!.2 C-bA 152-IICOI CLO31D TRAIN A NATER DRAIN POMP CONTROL ROOM INDICATION NONE REQUIRED 1013 

'b* CONTACT TRIPPUD 
A011.1 3.1 G-liD -it(CNATSOE 0CO.ACTS OPIBTAlN A ONEATtR DRAI PUMP WILL PERIODIC TSTIN IS1 3 AME AS N.R. (SA88 AS 1.1.11.1.11 MOINAL POSITION 

RELAY) (OFFI NOT TRIP ON DUS UNDIRVOLTAG, 
SIQ IND FM PUMP TRIPS 

illFPICTUD
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TA2LE 1-1: SAFETY INJECTION / MAIN Fi HOLTION FIa 

LOCAL EFFECTS AND INSTIOD OF IIIIBENT COMPISATIN ITit I DEVICE ID COMPONENT ID FAILUEB BODE DIPINDENT FAILUllS DtECTION PROVISIONS EFFICT 0 ICCS BENABES 
-- ------ ------------ --- -------- --------------- -------------------- - --------- -----------..~~-

, .1.. 1.. -IE 8 . _ _159 COTACiTSCLOSD .H 1All A IEATEI DRAI8 Ui l . OBTEOL.1001.110CAT[O A ONLU I1 ..  
ILAI) (051 TRIFFID 

81.1.12.04.1 -3160 giG I CONACTS OPN1ll TO Il HAT 08AlN PUMP MILL filODIC TISTIN AN1 is isA AS NOEMAL PO3ITION 
_ 1-10. .1 (OffL _.1OT TEll A .SIGNL.. 111.  

01 FE PUMP fTl UNIAFFICTID 
(11.12104.2 G-366 SEQ I CONTACTS CLOSED 1Ail A BIATEN DIll PUMP CONTROL 8001 INDICATION NoNe NQUIEED NoNe 

11.1.I1.05.1 G-36B BUS NIC IISVDC IOLTI LOE f-15-1-11 i £ TES DRAI-N PUP VILL CONTROL D00M IMICATION NONE SQUINED POSSE FLOE. 11N1 FOE IKJECHON FLOE.  
CONT L P0Ill 80T TIE? ON BIG 0 FE PUMP CLOSUSE Of SUCTION VALVE INDUCID NEDUNDINCI AGAINST 

.hJ~tJCNAN V-ESGB PSEVEETS3 CONDINITO INJECTION OF GONEENSATN El, 

01.2.01.01.1 MANUAL V LVIS, OPIN Oll P IODIC SU VBILLANCE oNE SQUIND ONE 0084AL PGSTiCN. INCLUDES 

01.2.1.01.1 BANUAL VALVIS, CLOSED TRAIN aSt PUMP sUClION ON PISIODIC SUNVILLANCI 1DUNDINT TAIN INOPEUBILITI OP Hil B 
TAIN A FLOE DISCEANGE ALOCKED PUMPING FOE S1IAND 31CONDABE 

_ ALSIR~lill 

00l5INCLUDES SIS-10, 001, 81-0E 
T0 BAl FLOE 

- 1.1.02.01.1 NANUA VALVES OPHM DIVEESION OF TBAIE 1 51_FLOEW PERIODIC SHGIILLANCI REDUMOANT THIN9 ION SI FLOE, 11INOPHAWV1OFL! th ! . ISlK TABLE 1-2 FOR CRTAILE2_____J TEill B NOUNDAi- BACKUP VALVES AND/ON PUMINGDfiESiONOF NE-ST-- ELSI VALY AAULCSIO.AL 
ADNINITRTIVILI CONTEOLLD INVENtOBy BIVENSION BOUNDED EY CV-36/I1 

-- - - - --- ..-. - -.- VLVELOCKIG FOR REST FA-- .___ -IILURE WITH LOCAL MANUAL 

MICTYiS. LOCATION INACESSIBLE 
0ita 1it SOURCE TE1NS 0IE.02DI.2 ANUAL ALENSCLOSED No EFFECT -ON IIJscTifOM, FNOI UVILNC OESQIE OE------- __ TRAIN I BOUNDABY AUTO-tE(NINATION Of I. FLOE ON 

IIlCONDA! OICIJCULCOION L.  

O-ii .Z. Z 1 ECE CE BL I F E-)R L (P IS SIV E 1 THE R EI R S NO V IL E S IN1 EI VAJLVES, OsiN C COT8GSA 
T _ _ __ - LOFD iIUPIPUTlTO PBIODIC TESTING8Lif OF TAI B 

TRAIN B FE1 PUMP PUMPING FOR SI AND SICOEDAl 
___________ SCIRC 01.21.02.1 A OUNDANT TAIN SITION. S PUMP 

(IS2-I'.CASI 09 TRIPS AFTES STARTING PUMPING F0R SI AMD SECUEDADE ENEAKEE.  

BEDUNDNl ilN FOB SECONDANl O TRAINN PUMiXGUOU - DETION OF DOS DA 
alC 0 UCCLDAY ECIC CNAINMNT SPAT 01.2.O313.1 CI-CA LSL!LSL-]001 .jF/ AlGHl 1/ LO EST L(VEL PRIP INPUTS PEIODIC ESTING AME 3A AN F SSa DUC 

L,5L/L31L1-3081 DISABLED tA TBAiN' B SIAND FE F OR kUTO-TEDNINATIb _ 1_ON .10 SNiTC111S 
L| I-10 . 0 PUMP. T CA50 lll tP LOGIC LO-LO EST LEVEL, EDUED 

01CONES 2/2 ON EDMAIMING NEI!ABILITY OP RAIN PUMPIN 
I.PUT0 0OR SCC-0DA US1CCi
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TABLE 1-1: SAFEIT INJBCTION / IIIN Fd ISOLATION FMtA 

LOCAL EFFECTS AND HITOD Of IlN8MIT COEPINSATING ITIN I DEVICE 10 COIPONENT ID FAILURE AODE DEPENDINT FAILUBES 0ETCTION PROVISIONS EFFECT C ICCS BEHARIS 

0 .00. -0 LLLL--08 LOU 1/1 LOtW M LEVEL INPUTS ANNUNCIATION EIOUNDANT TAIN REDUCED BIDUNDANCI AGAINST ESLATS ENERGIZED 0 LOW RdST LILILSLI-3081 flIPPID TO TlAll N. TRAIN N TRAIN ll3/F5 PUN TRIP LVi, LILiLSLI-3090 flIP L0GIC NICONEE lit ON 
______________________IIINIIING INPUTS _______ 

01.1.03.04.1 G-50A IT! IFNI CONTS CIS 9 IP TlA IMPUT.F810DIC TlSTING E.)2 1 - SAll AW O F .TIF AJRIAL PU ItiOn AfV (31) (Gi41 DISABLID FOR TRAll I INPUT TO 
LOW 11ST LIVL M8I9 Of 

0-fii/I/iC. LOGIC TO flit, 
illt, 3MICI 8ICON3 Ill 0 

188AIlING 571 
01.R.03.04.2 G-50A ll (fN) COSTAC1S 0PEN TIIll LOilf WSTLWiL SIGNAL CONTROL R00 INDICATIOil INPUTS RON 8IlDINT IAN 880-- il DibilAIC A ilSt 1ILAUE80 120 Oil 1fll STl (I1 (Ol to NOV-850All/C VA ITIAZI fOg SI, NoNll RQUlIRD FO NOV-850A//C CLOSUEE 11/1 01 ENST LEVEL VITi SIS/SISLOP IN 

R181, 11lC AND TiP Of 38COEAR8 RECISC 7All A INPUT TO IACE VALVII ESPECTIV PUIP CONTROL 
AFFIC ol #OR' 0trI k11101 ECONDill CIaclt 

INCIEC 
01.2.03.05.1 -50I BTIA Off ILOVI TRAIl A LON ENST LIVEL SIGNAL PERIODIC TESTING BOUIDll VALVIS 08 31,110l1_IOUCI_ BIBUNDAC__IAGAST INCLUDES TEST SVITCII __-3850.  11112 TO oNE Of NO-85DA/N1C. No REQUIRED FO8 SE00N0A81 88CitC 805-5ii. 8, OR C CLOSUE (Ill EELAISDE8-DliBlt l LO-LO TIlCZ EFFECT ON oI PUlP 0 fRAIN A INPUT) FOE SI, Ni 8NST LMVAL VIT8 SISISLOP 

FO SECONDARl RECIEC 
I..0.05. C-0A.B.. T N (I11A)- 41 114I401 EST INPUT - 181OIC NRMI N0E RlIt OES(0R TONS VW81F0E tIiliHAR1 NORAL P01TION EIDER DISANLID TO ONi Of SECOMDARI ICIEC, BlaiUNDANT ICIEC, EEDUCID RIBUNDANCI FOR 

RflCI BOV-8501A/iC PUMP TRIPS POE LO-LO 1IST AUTO-HINIIATION Of St 01 0-L 
LIVIL 91ST LIVIL' 

012..03.05I1 G-50A E3-3091 CONTACTS CLOSED SI SEAL-IN TO TRAIN N SI AND PERIODIC TESTING NoNE EEQUIE FO INJECTION 0 NOll FOR lINJECTON OR NOR1AL POSITION. BOTE StITCIS 
IS-3011A (OFFI #1 PUNPS CANNOT oN REST AFTER LO-LO RIST LIVL, REDUNDANT AUTO-TRISINATION Of Sl ON LO-LO RUST OPEN FO RESET. FAILRE 

if . 0 _ I - L0 ISCA/ IS lut E Th IITNliF l fliffUiffliRI il IT iiflfMlioTil iffts o F ofl afrs swITCifiResrits 
TSAIN N PUPING 908 SECONDA1 R8TART OF PEEP AFTER LO-LO 

--- _-_____ _8CIeC _ _ST LIVIL TRIP (POSt-ISLE IN 
CONTAIMNilTI POR SECOilbiA 
R8CIRC 

01.R.A3.05.2 G-50A .3-3091 CONTACTS OPEI TIALlA N I SIAL-IN ENEUNDANCI PERIODIC TSTING (SANE AS 1.R.3.3.1) (SASE AS 1.1.3.1.11 
ISOA0ilFk _ l0ll 901LOS BUStAIIL. fill 

RODUCER TO III ON EREAINING 
__________11 REST SNITCN 

12 0.7. G-101 Sid 2 COTACT O~l -.RO. GSIS2OTTOPEN TRAIN SI PUiN? PAILS TO PERIODIC TESINlic ANE AS I. 1 11 NRLPSIO 8-O 
(3T-1. 11 101F) START. N0 IFFECT ON LOi REST PUN? TO A1tO-STAT COULD 

LEVEL TfIP AfilT START OUN TO ____RESULT IN CAVItATION PAILURE 
EAhL-IlfillTIUE? CONROL of .t pmp 

CIRCUIT 
U1.R.03.07.Z G-50 - SEQ I CONTACTS CLOSED TRAIN a SE PUMP STARTS, OR CONTROL R008 INDICATION NONE IEQUlRlD FUR SI OR LO-LO NOI FOE SI 0 AITO-TIRINIATION 

0 . -I il IO)l_ CANNOT 81 RISTARTID AFTER LOW FERIODIC TSTIG HNSt LIVIL, 8IIDUNDltTRAIN OF SI ON LO-LO RiST LEVEL, 
EAST LEVEL TIP POE SICONDARf E8CIEC IMOPRAEILITI OF TRAIN I 

PRlPING P OR SECONDART RCIRC 
01.2.0).08.1 &-SOA SEQ 2 CONTACTS CLOSED TRAIN 1531 PUMP OVERLOAD TRIP PERIODIC TESTING Db iTI ! T -0I1I AND REDUCED ELIAILITTO TRAIN 8 INO1AL POSITION 

(41-, III (OF?) NOT DEFEATED INTIL NJ-S SICONDARI EECIRC. Nol PMPING FOR SI IND SECONDARY 
CONTACTS OPEN UPON BV-85JA NOT 8QUIE8D FO LO LO SNT 18VEL 18CIRC 
CLOSERD til
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SAN 0F88. UIT I 

TABLE 1-1. SAFITI INJECTION I aill F ISOLATIOl Fili 

LOCAL EFFECTS AND NETHOD OF INIINT COMPENSATING 
ITan I DBVICE ID COMPONElT 10 FAILURE 008 DEPENDENT FAILUElS DiTECTION . PROVISIONS 8FFICT 0N IsCC R!ARKS 

------- ------ ---- ------------ ----- - - - - - ------- - - - ------------ --------- _ _ _ _____- ---- ---- ___________ 

.i .03~o.8 O-~.2 15.~ig 1 _CONTACTS Ol AMI8 I I Pull OVISLOAD.T1 8P PIODIC THTlS. . 13AI L.ALLZJAIL - (SA LS ll INCANASE0 Alik .1 .I .  
(ti-S. Ill (oo 611lATl0 MOTOR DAMACE DURING ORMAL 

SURlILLANCE TESTING 
- 0-4L..03.05.1 _- _l-5 lILUIL 11TACT.LOS9.1,00T11i0 PMa.OVIRLOAU.ttlP. PERIODIC TISTING . 1348LAL JAJL (SAMS.A l. IL . .NQE14L1100.1111 1R9911195 

(111 NOT DIFIATED IFTE BIQ SuCTION VALVE NV-E51i POSITION 

-AlOO~ lIAll~ tI f0114GIIStil (H..J Al AllL 1 . .... .FIll9910 .!I~trac~ ing 5SI...IL - pas [as i. Lt.). IPsAs as 1.2. .e.
(0N) 

01.Z.01.10.1 C-50A IUS NZC IlSUDC SOLTS LOV TRAl11 S31 PUMP CANNOT Ri CONTROL 8008 INDICATION RDUNDAINT TRAIN 08R SI AND INOPNRANILITV Of TRAIN I 
- - - - - - -. 0IIOL 0ER. ARtttILO tiilL _1 90AqoitimL K.IDT tIM G1 _IL gEoouRI . -

EOV-150A/8/C CLOSURI 90 LO-LO RECIEC, REDUCED 18DUNDANC FOR 
RVST LIViL UTO-TIEIATION OF SI ON LO-LO 

IIUST LIVEL 
01..01.0i.i 1V-853A MALVE/ACTUATOR OPiN CONDENSATE FLOW DIVERTED TO CONTROL ROOM INDICATION ADmINlISTRAtIVE CONTROLS ON UllDUCTION IN lst NORON INCLUDES S-I, SV-, 50-526.  

ENST Il El lMI LO II P8108 PE1IODIC SURVEILLAINCI lNST M00 CONCENTRATION CONCINTRATION If PR108 to TECHNICAL SPECIFICATIONS 3.3.3 
.-- - _ 10 M11131L0K SQ.EIl.PTIS 0 . - ANDS/SIOP0 II AT8 AND 4.1.1 GOVIH Till UST 

SISiISLO9 
11.1.04.01.2 IV-153A VALVN/ACTUATOE CLOSED TRAIN SI PulP DISCEARGE to PlODIC TESTING REDUNDANT TRAll IOPRILIT! Of TEAIN N NORMAL POSITION (FW PUlP IN FN 

f PIllP SUCTION BLOCElD PUMPING OE SI 1ND SECONDAL MODEL 
RECllC 

01.1.04.02.1 IV-153A 3-1 (BILAI ON NONE. CONTACTS JUIMgEID to PEIODIC TISTING 10il ENQUIRED NoE RELAY 8NE8GIZED NT BV-883A 
ThIIIS li lil.Hl Do t.. 4 11s Lno -!141TSWITCHESs 

1.1-U..2 E-EA El-I RILATI OFFISAN AS 1.1.4.l1 PERIODIC TSTING (SAME AS 1.1.1.1.11 (SA8 AS 1-.412.11 NORMAL POSITION 
01..04.01.1 V-853A E3-1 (RILA) ON SUCTION VALVI IV-ISIA CLOSED P11IODIC TESTING REDUNDANT TRAll TRAIN N FN PUMP MILL TRIP 30 R8Ll ENERGIZED Ef 111-651A 

SIGNAL MILL NOT CLEAR TO TRAIN _______- SEC AFTIE SIS/S!SLOP CLOSED LIMIT SNITClBS 

I PM PUMP PR0TECTIVE TRIP 
CRCUIT LITERI JS3 ISLOP 

L.Ll A IA -i~ ill_ .. L L&iD!.. .El Off LcQILOAALUJ IV-li2 CLOSED PEIlODC TEnTING NoE asQUIao NoNE 
FIOTICTIVI TRIP DISAELID FOR 
TEAIN a IV PulP 

E .ttMU-USIA NI-S (IRLAI] 0_ ONE01. CONTACTS JUMPIllD 1 NONE 180R88 sONE REQUIRED sONE RELAY 858110ZD By W-i85SA 
CONDiNATE PulP CIRCUITS OPEN LINIT SVITCHIS 

01.1.04.01.1 I1-8531 N3-S (R8LTI Off 101I. CONTACTS JUMPIID 11 1N R001QUIRED N01 REQUIRED 1NO 
* ____ .----------.--.---.---.---- CONDMSATI fUEPCIRCUITSff3. __ - - . . ..  

I 01.20(I. IV 5 1l-A (M1-LAll ON TBAIN I 311M PUI OVIRLOAD CONTROL NOON INDICATION (SAME AS 1.1.I.. *(SAMB AS 1R.I.1.1ELAt BNliGEI2D B0 II-851i NOT 
TRIPS DIPEATED, PM PUMP PERIODIC TISTING CLOSI LINIT SNITCHES 

IINIFLON REALIGNS TO ENST. .10 

IFFICT AFTER IS3113SLOP 
01.2.04U..1 IV-85 El-S (ENLAVI Off TRAIN 1 IN PUMP MINIFLOU VALVE PERIODIC TRUTING REDUNDANT TRAIN ION SI FLON. IPARTIAL DIVERSION OF SI1 FLON NORAL POSITION. ENST 

------I-l -p 1/F PUFP BACIUP ANUAL --- i-LO -80- T-AIl 6 A-T88 I t II f CALCULATION INCLUDES 
OVEILOLD TRIP DEFEATS NOT ISOLATION VALVIS (FS-1?2. 8LOCI/EESRT VIA MINIFLON VALV3 CV-i/IT FAILURE, LOCAL INO'JAL 
SIALID Il, RESULTING INI . 1) FON INST INVENTORY CV-I? TO CONil8WR BACKUP ISOLATION AFTED 10 

BRALIGlIaET Of HINIFLON TO 11UTS:. LOCATION 1OT 

CONDE111R AFTER SEQ ACCESSIBLE MITI Th! SOURCE 

BLOCIIT TURMS 

01.2.0(10151 IT-03A SAq 2 CONTACTS OPEN IV-8IA FAILS TO OPEN (8RAINS PISIODIC TETNING (W Ai NORMAL POSI!I0o 

(13-, 8) (OFF) CLOSED) Oi SIS/SISLOP. N) 
EFFICT IF AFTER SIl/SISLOP, 
DUE TO SIGNAL SRAL-IN VIA 01-U 
WELAY <;NTA:TS WITilS VALV 

081A01 . l UlI
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EINEG14CI CORE COOLING SISTEI SINGLE FAILUl isss Page 4 1 of 510 
SAN o0Fi OMIT I 

TAILI 1-1: SAFITI INJlCTION / MAIN Fi 1IOLATION FIRA 

LOCAL IFFICTS AND 88tlOD Of INNEillT COMPlNSATING 
ITim I DEVICI I0 COMPONINT ID FAILURl 11001 08PIDI t FAILURES DETCTION PROVISIONS EFFECT ON :CS I5ARlS 
------------- --------- ------------- - - ------ - -------------------------- --------------- - ------ 

-. L.01.05.Z AO=015-.. IQ . CONTACtS fC0SIL AMi I..U..I. -..... COITROL ROOM IMSICAtl0L - JSAIR.. .tdJL silittlL1..(.I.1t 
(1-1, II (OE PERIODIC TESTING 

11.1.01.01.1 IV-853A ItiVDC lUS It VOLts LON W-53H PAILS TO OFiN (ERNAINS CONTROL 8008 INDICATION 88DUMOANT TRAIN IOP8RA8ILITI OF TRiNl I 
-- - - --1111 -Idil II3131LOL ILAL _ AlilL0 1 3 -1 - ? I JLILICMAEI I ___ 

83-1 PAILS OFF, DISABLING RICIEC 
TRAIN 1F PU P SUCTION VALVI 
CLO031l 980tICtVi 181F 

N1.1.000.1 I15V-D3A ISA fDlltill Li II AILARLS TO 1190311101 CO O 800 AMUNCIAIOR 10I IIill d0ll AIR OPRATIS IO8MLIC FUII II 
VALVI CLO11b FOR IISTS1 11SIT ACTUATOR 180,0LAI oI Shll.  

Ar___ .- ___ .AIIII tlQ TIUl I lA ptI -- VALVI iD TO 85NAl OPIN 
FOR SI AND SEC011011 RECIEC 

11.2.0s.01.1 IV-85hA VALVE/ACTUATOE OPIN fAll I I PUlP SUCTION NOT PIBIODIC TISTIG EIDUNDANT THi FOR FLOl. INOPENAMILITI OF TRAIN B NOiAL POSITION (Ot PUMP IN PM 
- - - ILOlhI O.~PLlIh ---------- COBOINSAALA. Iig DAII Pu L PJlaII' 11 AND SIC -I IINil intuess VAt -----

NiATIE BtilN luss O IIIS AID HICAEGI VALVE lCIeC SO-511 
SIS/ILO1. VALVI 031I101 INTERLOCK PREViNT CONDENSATE 
ITI4001LOW 0I 4 l-JICICI 
OFINING 

1.2.05.01.1 0V-154A VALVI/ACTUAITOR CLOSID LOSS Of CONDiSAINS FLON TO CONTROL N00N INDICATION BIOUNDANT TRAIN INOPBRABILITI OF TRAIN B TIl B IN F PUMP FAILURB COULD 
TRAIN BIV PUMP I 11 1101 0 PUMPING FOR SI AND SICONDAI OCCUR DUR TO CAVITATION Pilot 
Sil/SISLOP, INALITI TO ESE? ESCISC I FN PUMP FAILUIR to SIS/SISLOP 
TO FI ALIGINiNT FOLLOWING OCCURS 
I-actio if H.l M...Y -.. . . . .- _ -_ -I_ _ __ILI__L -- __ .-. ., ._ 

11.1.0s.01.1 IV -854 ZSC-3851Al CONTACTS OPIN IDUCID 1lDIlDANCI 10 SIAL-IN CONTROL E0C INDICATION NoviEQEiEED NONt NORMAL POSITION. VALOR 
2SC-38516A (OFF) OF VALVI CLOSI SIGNAL Aftl 9ROIC TEStING POITION INTRLOCK FROM 
I-------------.----.- E!OC/R1T (03LMIl____ OUSA lNRLOCE SLOCIS Si___M LC_ II (011111 

SHITCI). No ffCT ON MANUAL ACTUATION OPEN At0R 
SiS/SEILOF SIGNAL MEAL-1 OR SEo ELOCE/EESET AND E0S8? of 

COID1311Ati, Alfl8 08All FUNillP1SO. j!LL1-I11 
TEIPS M-EDA EADSWITCN 

61.2.05.01.1 1 NO-E51 ZC-385111 CONTACTS CLOSOD (SAII AS 1..5.1.11 CONTROL 800M INDICATION 13AI1 As ISAR# AS I.I.S.I.Z) 
ZIC-SNSIA) log)... .....-

051  N-A IV-VN Off (CLOSDI LOSS OF INTI-DISC F1SSUE PlRIODIC TISTING REDUNDANT THIN FOR S 0NE INOPEROEILET! OF TRA111 1 NORMAL POSITION-I1TEE-DI3C 
VEiT/ILilF FOR IV-lIlA. 10 REQUIRED FoE SECONDART EECiC PUMPING FoR SI. NoNE FoR CAVITI VENT/RELIEF RQUIRED TO 

IFfiCT ON IV-8iA SICONDAIT RCIEC OPEN EV-E51A FOE SI. EV-ESEE 

5018 501180 055ldLPOSIT3 ilRVALVR ICOD 

EECiC 
11.5.020 ONV-81 C CAVITP PERIODIC TESTING NoNE R O NoNE 1CONTAIN NT ISOLATION 

-- ~ ~ ~ ~ ~ ~ I Pul ---- .- -CNTNOSIVNBT ---- --- - FUNCTION EVALUATED IN ISP SPA.  
SIDE. No EFFECT ON EU-USIA OR MOV-E501S / C AL EEDUNDANT 
RU-NiE SI EDALIGNEENT, EDT _ _CONTINMENT ISOLATION VALVES 

-iisiils CONTAINMENT di(AoL NA TO 1V-..IA/. AND SV-A9A0/1..0, 

FUNCTION PO-AF IA i A8 P OSITATION. AN VIALUS 
OT TIPS C LIALR TISTIO PEE 

01.205.i.1 2I -51A 2SO-SMSIAZ CONTiCTS OPEN REDUCED 0V8 UNDI FOR CS -IiA PANIODIC TISTING (sa As DLIADILTU RIDUCED PO TRAIN U NORMAL POSITION. VALVE 
z3SOIVd5IO (OFF) CLOSED INTIRLOC TO V-f5IA I PNUE f)l SEClDARY CKiTION INTIRLAC TA RV-S5IA.  

CIRCUIT IONB SNITCLi. EC CONTACTS CLOSi b iATIO Rv-Slo 
FUNCINICG ITCf PilIl AM L CLOSi 

SI0NAL AS CF5'P'ilA
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SIlBRGilCl CORE COOLING SITR SINGLI FAILUti AINALISIS Page 42 of 510 
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TABLI 1-1: SAFITY IIIJECTION / MAIM FN ISOLATION F!ISA 

LOCAL IFFICTS AND DM1800 OF IIIIIRINT COIPENSATIMG 
ITII I 0011CR ID COMPOMT ID FAILURI MOE DEPINDINT FAILUSIS DTCTIOM PROVISIONS EFFICT 0O MCCS B8ABIS 

.018l CA. M CIQLOil .- Y:8h L IP.hTILCI TO CONTROL 8008 INDICATION N01 85QUIRID (IISL. AMALYJ(S INJICTIOM Of COMORMSiTE FROM 
250-IOSIE lo(0) I-sill DIMATE8. 1V-M51 tILL PIRIODIC TISTIOG BON8 011 OTEil COMDlSAtS OE 11IMAI DURING FI PUMP 

A 5IGil OPINIG COMCURBIMNTL l4lCTIONl BIALIGNMMlT 

if MILI lId11 09 
is. V-6- -- -I. .- - . PITLIS.:II T1TN 131111 As___ 

2CONTACTS OPEN E-41 FAILS TO CLOSI DIC TSTING i s NORALPOSITI 
III-IQ, III l (OfF) (1lAINS OPIll) ON S1SISLOP.  

N0 MuICT 1 AFT8 SIS/SISLOP 
OUE TO IGNAL IIAL-IN IN VALVI 

CIRCUIT 
1.1.15.11S.2 1V-154 3Q 2 CONtACTS CLOSE0 SLASA .i..1. ) PIRIODIC TISTIG (SAME AS i.2.5.I.ZI (3AM AS 1.1.5.1.1 

118-10, 1t) (01 
0F.2.05.01.1 IV-N5A tiZvOC BUS i VOLTS LOW MS-MSIA 1AIL. TO CLOSE CONTROL ROOM INDICATION EMOUNDANT TRAIN FOR FLO. INOPURAMILITY Of TRAIN  

___-- - .-- ~ P111 .. . IEhI~011101 1IS/3ISLOP -CONDENSATE, NEATER1 DRAIN PUMP~ PU ORN SI AND11 SECONDAR ____ 

11RI111AND DICE21G1VLVE RECIC 
INT..0ELOCE1 BUERVENT CONDENIATE 

8-- - .-854 -ALS -O-CO -Col.0 8008 IIIOCATI INJECTION 
IA UAVAILAL TO RPOSITION CONTRL RD ANUICIATION M E m AlE OPRATR DRLC PUMP IN 
VALVI OPEI FOR SYSTEM RESET ACTUATOR I11ISITD)NO SO-6i?.  
AFTE ICTION 1111111810111) 8OLOS REQUIRED TO CLOSI O FOR SI 

1.1.0100.1 G-3A PUNPlIOTOR LOS FLOM RIDUCID TRAIN A It PUMP FLON CONTROL R00D INDICAtION REDUNDANT TRAI NOPEAMiLiTY of TIN a INCLUDES L0MM OIL FAN COOLER 
PERIODIC TESTING P____C_1_SA _ IUMPING Ol SI AND SICONDARY I-A. PUMP REOQIE!D FOR 

EECIRC SECONDA RIDICISC CNTIL SI PUCP 
CAN DELIDER RIQUIRID PLON ViA 

10Il _ilt 018 ll INDILLING F I PUP 

Mlii 0.1 OUAR SiC -. i OPEN T aI DIM pOMp FAILS -to - FERDIC TESTING aRU~~1AF!OERAIIVVRIN 
(111-liCOll RESTART FOR SI (ON SISIISLOPI PUMPING FOR B1 AND SECONDART L O 

011_ _OR FOE SECONDARY RECIEC __ -EE -_--- 1l-------l 

IBDANALLYIOlOR TRIPS AFTER 

0 1.1.1.02.2 CI3A BOS 12C CLOSED TRAIN RIV PUMP FAILS TO TRIP PERIODIC TESTING REDUNDANT TRAIN FOR S1IAND INOPERAMILITY OF TRAIN I NORMAL POSITION. 11MEARE__ 
PIDRING TI3/1tLOP ITCRTING -FUIilC F08 St MID SECONDAR 8ITA.D IND UP CLOSD N00 FR 

0.QU2NCE OR ON L.0L0 E1S3 voO-1IOAIDIC CLOSURS FOR Lo-LO RECIC- ICREA31D RPONSE tilE TiNS DELAY FOLLOUING 

LEVEL. MAINTAINS3 DIFFEREINTIAL EST LEVEL foR TRIN N MOTOR-OPERAEDISIl/ILOP. POMP UNIIILAIL 
ffRiSSON ON NO-UiA VALVE-1- DISC_ ___ VALVEIE(O "iDA. 51iJ~-~ COND ARTEICI RC-Er r-
AND DEGRADES TRAI EBMUS REDUCED RELILILIT FOR CAVITATION FAILURE AFtil SI 

VOLTAGES DURING LOAD 1UINCE AOTO-TIIDINATION OF SI 0M LO-LO PUMP TRIP ON L-L INST LdVEL 

1 L LEVL TRIP INPUTS PIRIODIC TISTING NoNE RlQUIRiD NoNE NORMAL P0OiIIO. INTELOC 
SLSLLSL-SAU DIARLD TOTRAN E M PMP.FROM G-SOA CONTROL CIRCUIT 

(152-IICOS) BI D! 0 St (il /I SL P ?1111 FO: S- A-l--CO-A

L3L/LSUl-3OS0 TRAN FM 6POMPTRIP LOGic, 
DECODES 1/2 00 11181INING 
INPUTS 01 02.2 C 

OF TUS 

C 
01.2.0. 2 0 I 3A LSLI-3088 ft ILON 1/ LOM 8NST LEVEL INPUTS PERIODIC TESTIN( RRDIJ08Mt)AIN 

LSLILSLI-3OI TRIPPED. TRAIN a PS POMP TRIP REQUIRED FOE SECONDARY USCIEC PUMPING FOR SI, NONE PAR 

LSL/LSLI-100 LOGIC INCOMES Il ON RIMIMING SNC0NDARY RCIEC 

INPUTS 0 I A
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SAl ONOR UNIT I 
TAIL8 I-1: SAIETY INJECTION I HAIN FN IiOLATION IIA 

ITE N I DIVIC ID C MONIT ID f boo#LOCAL IFFCIS AND MBTOD OF [NiglilT COMPINSATING 
DEPiNDiNT FAILURBS DETICTION * PROVISIONS IFFICT ON SCCS 88ARIS 

'.....i1Z.0.DI. CI . AIAIN .. fL.~. - - .11RAIN111N PUMP.TRIP! ON LON. 11RI09IC T13TIN9. - ...ONLIQUIRRD 101, $1, - NMI.IOI1h MIUCH - --- __ SL.OLTQ ____________0 

11ST LEVIL AND TRAI1 1F INP ERDUNDAT INPUT ?RON S1 IUP RELIABILITS OP AUTO-TERIMIAION 
INPUT to BOV-150A/1/C CLOSURN FOB NOV CLOSURN ON LO-LO INST Of131 ON LO-LO BuSt LIVEL 

j 01.2.0i.04.2 G-IA BTI (FNI ON TRAIN I FN PUMP TRIPS. CANNOT CONTROL BOON INDICATION REUNDANT TRAIN FOR)1 AND IANE AS 
B1 IRSTAR1EN. TRAIN I LON IVST PIRIODIC T1STING SCONDAR! RCIIC PUMPING, 
ALEVEL SIGNAL TO MIOV-15SAAIEJC INPUTS 1RO1 REDUNDANT TAIN To __ 

VIA RELAi 11111, 11111, RTICZ PREVENT PREMATUR EOV-156AI11C 
C LO SURN 

NAIS151 -A ____ E-IG0I -.1 CONTACTS CLOuD- SIM/IL0 !IGNAL StALIN "TO_ PERIODIC TISTING 1001 BEEUIRED 1OR SI OR LO-LO NON1 FOR MI OR AUTO-TERMINATION NORMAL POSITION. NOTE SWITCOES 
83-3NNIA 101l) TRAIN N SillN PuMP$ CANNOT oE INST LEVIL TRIP. REDUNDANT Of SI ON LO-LO INST LEVEL. MUST OPEN FOR RE3ET. REsiT 

11SEt AFTER SEQ ELOCIRISET TRAIN FOR SECONNARI EClIEC INOPIRARILITI OP TRAIN I BROUIEED to PIR4IT POMp 
(Q~!JJTCNJ . . . . . . . .- UMPING FOR SECONDAI RECIRO RESTART Iog S!CONDARTCI C ______ 

AFTR L-LOINS LVE TRI 
N1.1.0E.05.2 G-3A MS-1011 CONTACTS OPEN TRI 85130SLOP SIGNAL PRIODIC T13TING RIDUNDANT INPUTS PROM I PUMP RIDUCI 9E1,A1I1,T1 FOR 

0174.0.0.1 .. ot P NOV CLOSURI ON LO-10 INST AUTO-TERMINATION OP SI ON LO-LO 
INST LEVEL TRIP REDUCED to 1/I LEVEL, NONE REQUIRED FOR If DNST LIVEL, NONE FOR SI OR 
ON R1IAIING R1311 MNITCN AND sECONDkaR RECIIC SECONDARY RECIic 

01I.1.06.06.1 C-IA 151-IZCOI OPIN TRAIN N ERA01R DRAIN PUMP DOES PEIHODIC TASTING lookA§[!NUIRI!... Novi N ORMAL POSiTION. MIATER DRAIN 
111 CONTACT NOT AUTONAtICALL! TRIP ON FN PUEP TRPS ON SIPARATE SEQ 

PuMp TRIP. hIS/SISLOP TRIP INPUT POE E1. CAN ALSO 9R 

01.1.06.01.2 C-3A I5 col CLOSED TRAI ITI DRAIN PUMP CONTROL ROOM INDICATION (sAME AS -10ISAE AS 0.(.  

111 CONTACT TBIFPED 

01.12.05.01.1 G-IA 13-2 (IMLAI) CONTACTS OPEN - 1 11 PuBOTECTIv- PERIODIC TISTING 1SM1A 1 (SAME AS 1.1.6.6.II NORMAL POSITION 
2TRIP 0N RUCTION VALVI -NfA 

CLOSID DISAELD 
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CTT AT, CAUSING I LICNONT PillOCICfl-tiliC 
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TABLE 1-1. SAFITY INJICTION I Mill FW ISOLATION FaIR 

LOCAL IFFICTS AND 88?800 of illillllT1 CONPINSATING 
fITIm I D ICI 1 COMPONENT 10 FAILURE 001 DIPO INT AILUBIS DitICTIO PR VIIONS IFFICT ON ICCS 8R18i81 

CO DE SA T:IA _F1L W PROM TRIS l A L (lSC-ll 1Lt 

M1 PugP TO RNST IF 12103 TO 
15001 . -1o SHICLtf 

01.1.01.09.1 G-A CV-8ih CLOSIN LOSS Of TRAIN AI FURPUP PERIODIC TISTING RIDUNDAT TRAIN INoPERABILITI OF TRAIN N NORRAL POSITION. MINIPLON 
I___ _lif 0 TICTICI FOLLOWING PUMPING FOR SI AND SECODARI R!Y2118E TO P8101W? PUMP 

11111/1111.40 R1CIIC AIlLURI O 381,a S IA W ISLI 
41.. .10.1 G-3A CR-36 ols 110IRSION OF TRAill F PUMP PIRIODIC T 1STING R1OUNDAWt RAIN F0 SI FLOW. *PARTIAL DIVilSIOW OF TRAI I 1INCLUDE S IlI. 9NST 

11illf0ti TO COWDEWSIB NACIUP MANUAL MIIlLOW FW PURP FLON TO CONDIWSIR VIA INVINTOII CALCULATION INCLUDES 
ISOLATION VALVEl IWS-It. IlIFLOW VALVE-I C-VF3R A NUAL 
fill FOR Rut INVEWTORI .IUP ISLATION AFTER I0 

MINUTES .LOCATION NO 
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tRlls 

.1.i.4. G-IA CR-3IA _ CLOSND Loss Of th A I PO PN? PIRIODIC TISTIG RJDUNDAWt tRIWI _ 1300dB RELIAIILIt Of TilAI NOMAIL POSITIOW At POAWN.  
111111011 PROTictIOW DURING PUMPING FOR SI IND SECOWDANII VALVE OPENS PARURATICALLT OW 
NORMAL OPRlaTIO RICIIC LOW COWD8N0 PLOW DSL.  

I F VIIO IG UN UR? Ti f l 
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(11-U, Ill (0111 ON 3ISISIULOP, EAII1TiNING SICOWDARI RECI1C, REDUNDANT PUMPING FOR If AND 31CONDART 11IRID FOR lV-15IAi/I 
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* - ~ ~. . . . -. DURING LOAD SEQUINCI _____REDUCED RELIABILITI FOR FAILURE AFTRR 91I UMP TRIP CNI 
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TAOB 1-1: SAFITI INICTION / Kill F ISOLATION F~a 

LOCAL ENAICTS AID ITIOD Of I181111T COBPSNSATING 

Ir11K I BEVICII 10 COPONINT ID FIlLUIRS MOD1 DEP11DINT 1AILUIS aHtCTION PROVISIOS AFECT 01 IC'S1MA 5 

-. IQG.LII GAL.~ N I COMMT QFPIL . R I~ I f1 tPIINJPLO.V . PROWI.TSTI RIHP!A CONTACT PROM IV-IS3A RIDUCID IL IBILItI Of TRAIN 6 NORMAL POSITION __ 

11N-1. 111 (0111 WALVIS VILL Not IRALIGA TO IND IDUNDANT TRAIN FOR 31, PUMPM F-OR III, NONE FiOa
113T UlTIL, NV-l51A ING115 TO g oaE RAQUIRID FDA I1coloAi 2ICONAR1I RCIEC 

01.1.0i.11.11 G-3A SE0 1 CONTACTS CLO31D TRINI A PI PuMp NliNLoS COIITROL ROOM INDICATION, AMINISTRATII CONTROLS ON 11EEEUCTIoI INT ist RON0 TICBMICAL SPICIFICAtIONS 13..3 
(31-1. 111 (Oil VALVES 1tALIGN TO INST PHRIODIC TING ANST BOSOM CONCINTRATIOI. COICRITEATION IF PRIOR TO AND 1.1.1 GOVERNI fTE INST 

______ IS/SISLOP. NO IPPICT IF AFTIR 
01.1.01.11.1 G-SA BUS ETC 1Z5VOC ROLT LOV MIA IV pulp CANNOT NM CONTROL 1008 INDICATION, RABUNDINT M ltRA o. IND SiROP11111LITY -01 f1ud DN 0t0lIMTRI LCULA0I'_ 

CONTROL PONIR TIMDVU 0R NEITIM, IND IIS FINIODIC TESTING 1ICONDAI 11CIIC FUEPING. PUMPING 1OR 3I 1ID 3IICONIARI INCLUDIS CV-31i11 FAILURM, 
NIILO I ENINI ALIGI TO _ _ ACRUD MANUAL 11INIILOV RICIEC, OR PARTIAL El VIRION Of LOCAL ANUAL EACEUP ISOLATION___ 

4111 FOl INST IIVANTORI CV-3I ACCESSIBLE SITSl T81 SOURCE 

NIlUEI. AI ICiVOLTS LOW - LOIS 01TRINl 1-11 ?U11P LOSE CONTROL ROOM INDICATION R-U-AN TRAIN- -iNOPfiNABILIT-rti f a - TRINNLO OILl IAN aCLR 1:111 
(ITIlltOIL COOLII PUMPING FO0 1 SIN AIDECOMDAil RMAUND F1011TINDED FN PUMP 

______-. . -..... ~- . . ICOIC OPIRATION DURING SELOCA OR 
NSLI INSIDE COTAINIUT 

01.2.01.1. G-3A 13A PEIS3SUINl LOS [5A UNAVILI,. to RIPOSITION CONTROL ROOM ANNUNCIATION NACMU NITROGEN Noal. TRAIN I FN PUMP IINIPLON I1A IS A N00-SAFITI EBLATIO, 
- - - -----.-.- ~~IN PUN? 11NIILOW VALVES CS-Ji R ____ __- ALVS ENPOIITION AS NIQUIRID NON-SBISMIC 31STEM 

- IND C~IA-USTING iAITrIIITID IITFUP11 
MITROGIN 

01-.1.1.1 G-SA - Gal ___ PISURS LON ACIUP NITROGEN U10AV1,L8IL1 TO PERIODIC SURVIIILLANCI RIDINtEI OR NE9 AfIND 1INOPERAEILITI1 Of TR1AI N__IT11A Ill PUMP Nil PAIL 
- ~ ____ _ _IPOSITION F1 PUMP NINIPLON - -- &D1afftFt UE66fICR 1fM , PUIN 10SIADICNA URGSLOARILE[ 

VALV1S CS-31 AND CS-1ISA MANUAL, EACIUP MINIILON RICIIC. OR PARTIAL DIVIR310N Of CS-l1iS CLOSID. INST INVTNORY 
ISOLATION VALVES (INS-Oil, TRAIN A SI RLON TO CONDINSIR CALCULATION INCLUDES CS-3i/31 

* NDAMEP ISOLAION APTIR 50 
~~~~~~~~~~~~~~~~~~1113 ___ ___ .--. . . . ______ ___ ___ ___MITSLOCATION INACCISSIBLE 

01.2.01.01.1IMV-EllA VALVBIACTOATkO M ?kill T A BV IN LON ALIGNID TO SI CONTROL ROON INDICATION, REDUSOAST TRAIN FO0 1 F LOW, INOPiRIILITT Of TRAIN B TRAIN ABFN POMP FAILURE BAI 
___0111DS (it PARIALL! 01111 01 PIRIODIC TESTING RIDUNDANT BOV-8501iNJC CLOSUIB PUMPING FOR SI AND SECONDAIV OCCUR RB TO CAVITATION It 

____ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i I -c _.-ucl .oblf --- '.I- O EODAIRCE NUDA NCE ACD EII ItIELOCE L SgN :fiiIR 
(VIA INTIRLOCI ItIVE-lilA ISLE ANALISIS BOUND$ POSSIMLE AGAINST 1.1NCTIO11 Of CONDINSATI TO S13i31SLOP 

_____ FULLI 01111 It 11IOI TO CONDENSATE IIJ1ICTION to RCS _________ 

313/S131,01. NO IFFACTiATR_________________ ___ 

3I3iS1SLOF, NUT CANNOT EB 
RCLO3RO 1OS SBCONDAMI RRCIRC 

F2.01.0I.? -USIA VALdIACTUITOE CLOSED WlIN fiUpuipSIilKov-PAT PUiowI ETN ti u R UIiiA!10RSIROI goa ERl[IT OF thlilE lRA PSTOYFTUiC 
ILOCRID REQUIRSO FOR 3DCONDAEV RICIIC PUMPING FOR SI, NONE FOB IBSULT FRoM INADUQUATR 

-. . - - . --. - _____SRCOmiEAEI RICIRC ACTUATOR THRUST TO ONSRCO~i, 

PAILS TO VINT IMTR-DISC 
CANItI OR IN P051 PAILS TO 

01.Z.01.01.I 00-USIA lSO-3654A2 CONTACTS OPEN RIUID RIDUNDANCI FOR OPUS PIIODIC TESTINC REDUNDANT TRAIN FOB SI, I0N1 ROLIADILITV IDUCED FOR TRAIN N NORMAL POSITION. INTIDLOCI 

Z90-11154AI [OFF) POIMISSIOE TO SO-USIA (ONE! RIQUIRID log SICONDART RCIRC SI PU0100, NONB F05 SECOIDOMI PEON NO-O5lO NOT CLOSED LIqIT 
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Bila,3gCI COll COOLING SYSTEM SINIL8 FAILURB ANALYSIS 
SAN 010FI1 UNIT I 

TABLE I-I: SAFBTI INJECTION I hilli F ISOLATION F11A 

LOCAL EFFECTS AND METIOD OF INillllNT COMPBMSATING 
ITil I DIVICS ID COMPONENT 10 FAILURE OD DIPINDiNT FAILURES DTECTIO* PROVISIONS EFIECT ON BCCS REMIARK 

_ t. h I l . LOW : COtT-OL 0BOO INDICATION 8R0UNDANT FLOi PATIS TO RCS SI FLON 8800050 TO R/U LOOPS 
(4!124)SI/SISLOP 08 IICLOSI O0l LON 1L00PS I Alb C F0R SI, FOR LOCA (0il LOOP SPILLINGL.  

ENSt L? IL REDUIDANT PUMP TRIPS F08ILO-LO Il1 LOOPS FOR ISLA (LOOP C 
RUST LIVIL, ER00NDAIT VALVES BLOCElD DUE TO COMMON-CAUSI 
(IV-851All) FOR SICONDRM FAILtII81. EDUCD RIOUNDANCI 

88CISC 1101111 ! 908 AUTO-TIRMINOTION ofSH OS 
LO-LO BUST LIL AN D FOR K :~ - ____ _ __ _ __ ~i 38CODAI 18CitCRIEPNERCNEST 

01.1.10.01.1 INOT USDI 
0111.1131C1 SI C O111 1 of I CO80llSItt PUlMPS CONTROL 8008 INDICATION 10MS 88QUIllD NII6POIIillDNST 

(lit-1CO if TIPPED 10 TRAIN IN PUMP CLOSURE or SUCTION VALVR REDUCED REDUNDANCIGAINST 

* I2.INI2(151-IZCNNI SUCTION NV-Ell1 PREVENTS CONDENSATE INJElCTION of COAUNSATl It 

-- INJECTION __ TRAIN I 
11.2.11.0!. I *G-I - 1N1-5 CONTACTS OPEN IOf 1TAN '11$_ CONDENSATE - PIRICUIC TESTING ~ 1SAME is 1.2.11.1.21 _ - -ii is-K 1. EI.?i 2 F1NonicPOSITIOK 

1RELAYSI (0111 PU-CS MILL NOT TRIP ON BUS 
0NDiROLTAG. SIS/SISLOP TRIP 

.- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ --- --- ---.POIQNFPCE __ --..--- - _ 

01.2.11.0!.I C-IA, G-I 111-1 CONTACTS CLOSED I f IN CONDENSATE CONTROL MOON INDICATION NoNE REQUIRED moNe 
IBILAIS) (01 ulsFF)1H 

01.2.II.0.1 G-IA, G-10 SQ 2 CONTACTS OPEN TRAIN CO1N1STE PUMPS MiLL PERI1D1CTESTING (SASE AS I .ZI.. - I I ZJ IMAL PoSITIO1 
(20-5,11 10111 NT TIP ON S1Q SIGNAL. BUS 
20-,11NDIOLTG TRIP UNFFECTED 

01.I.II.0).Z C-IA, C-IN SEQ 2 CONTACTS CLOSID CO2OWN ECONDINSATE CONTROL ROOKINDICATION M IN
(21-5.11 (Ol pumps TRIPPED 

(10-5,111 VMS'.2.II.EIl OLOWR I NNCOOINDSATE PUMPS C OILL CNfROL OOMtIiCAiON -'- NoN EQUiRED FOR SI FLO N ONE w OR ,INJOTIOM f 

CONTROL POWER Not TRIP ON SQ OR Ius CLOSURE OF SUCTION VAL REDUCED RELIABILITY AGAINST 

UNDEUVOLT~g SIGNALS IV-151A PREVEN0TS CONDENSATE INJCTION Of CONDENSATE DI 

1W1.2.01.EI G-310 EUS SIC OPEN 1EATR DRAIN POMP TRIPPED TO CONTROL ROOM INDICATION NoNE EQUIS D NE NEATE DRAIN PUMP TRIPPED ON 

MPSITRAIN DIN PUMP SUCTION 
H51/US31,01, 

0..1J -A DO lC OiLC. S I S OSL PERIODIC TINGE 

1152-I2C09I TRIPPED to TRAIN 1 FN PUMP CLOSURE Of SUCTION VALVE RDUCED REDUNDANCY AGAINST 
SUCTION -NVA PCRVNTS CONDENSATE INJECTION O CONDENSATE N 

- .aco - -- -- - M.UNAECTION TRAIN .  
G-ji 1512- ZCOt OPEN REATI DRAIN PUEP WILL NOT PERIODIC TESTING (SAME AS 1.12.1.1. ISAKE As NORMAL POSITION DOMING PONER 

Yb CONTACT TRIP UN TRAIN I IN PUMP TRIP OPERATION 

UI LtlQ ip UN ICTEDl.FFICT 

01.1-1.21 G-35A 15Z-11CO4 CLOSED TRA I O NTER DRAIN POMP CONTROL ROOM INDICATION Oill REQUIRED NON 

'* CONTACT TRIPPED -f-~f12 SR sIZl 
01.1.12.01. I-6 C-Uk4 CONTACTS OPEN TRAIN N NEATER DRAIN PUMP VILL,.PERIOUIC TES9TIC(SNE6 ((SOM AS .1.21 NORMAL POSITION 

ILATI 10111 NOT TkIl ON BUS UNDERVOLTAGE, 
SEQ d IN PUMP TRIPST 

USAFFACTI
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I-BBCidel CO8! COOLI6 SYSTE SINGLI FAILURE ANALSIS ev i no 

Sa1l 080F8 U1N1T I.  
TABLE 1-1: SAFBTI INJECTI0N I MAIN I ISOLATION FMta 

LOCAL IFFICTS JOB METHOD OF INilRINT COMPEISATING 
ITEM I DIVICE 10 COMPONENT 10 FAILURE ODE DIPINDINT FAILUI3 DITICTION PROVISIONS EFICT 0 ICCS MVAHIS 

1. 1 . .--. CO ACTS CLOS-D - TRAIN a tl--Al UMP -- -CO TR-l----L 1__ -----..- z -- ---- ------

1.2.12.0.1 C-36A SIQ I CONACTS Oti TRAlN t IATH ODRAIN PUMP MILL PERIODIC TESTING SAII AS I.9.1.I.2s NORMAL POSITION 
-- --- - _ 111-1. 3 J.2Offl __0 ilt 0O.jIS.EIGAL. TR 

0 F PUlp fTll UNAFFICTID 
01.1.11.01.Z G-il SEQ 2 CONTACTS CLOs0 TRAIN a BATER DRAIN Pulp CONTROL 800M INDICATION loNE REQUIRED loNl 

01.2.11.05.1 G-3EA Bus C IISVOC VOLTS ION tis I IN 1ATER 1iR PUP MILL COTOL ROON INDICATION NoNE RSQUIRID FOE SI FLOW. NONl FOR IlJCIlON FLOW.  
CONTROL POWlR NoT IlIP ON SEQ o IN PUMP CLOSURE Of SUCTION VALVE REDUCiD REDUNDANCI AGAINST 

-.jit 11GjI _-5NAPREVENTS CODINSATE IlJECTION Of CONlkMS Ifl 

IlJCTION TRAIN I 
01.3.01.01.1 1ANUAL VALVIS, TWI1l ARE NO VALVRS IN THIS 

CATGORYA_ _____os 

01.3.I.01.1 CISCI VALVES, NOil (PASSIVI) PRIODIC lSTING INCLUDES 1-OC4 
MINAl C FLOW 

0.3.02.II ALV11 LVUS TEER1 ARE MO VALVES IN THIS 
TRAIN C 8OUNDAR CAT EGO 

CVRIE OR RELIEF THEIR All N0 VALVES 1 THIS 
VALVES TRAlN C CAtGOR1 
80Ul0All 

01.3.03.01.1 MO-ES0C VALVIlACTUATOR OPI NO lFPECT OW INJECTION. VALVE CONTROL ROOM IMICATION NoNE REQUIRED FOE SI NONE FOE SI, REDUCED REDUNDANCY POTENTIAL COMMON-CAUSE FAILURE 
- -- - _____CANNOT it RECLO3EE ON LOM INST REDUNDANT PUMP TRIPS FOR LO-LO FOR AUTO-TEMINATION OF SI ON- DURING MOLE OUTSIDE ____ 

LEVEL TO TERMINATE INJECTION INST LEVEL, REDUNDANT VALOES IA-IA RWST LEVEL, AND FOR CONTAINMENT 1AS NO EFFECT, 
FLOW OR REVOTE-MANUALLY FOR FOE SECONDARY RECIEC BOUNDARY SECONDARY RECIEC IECAUSE LO-LO ENSt LEVEL MILL 

- -~ -- SECOMOYpl REcliCBOUNDARY NOT OCCURASINCE No ________ 

Co0. NAINT SPAY ACTUATION 
OCCURS AND SECONDAR CIR0 1C 

S FOR ISLE INSIDE 
CONTATMENT 

1.E.1.1. MOO-IhOC VALVEICTUATOR CLOSED IMJECTION PATE RLOCEED TO RCS PERIODIC TESTING REDUMDAMT FLOW PAIRS TO LOOPS INJECTION REDUCED to Ill LOOPS ASSUMED CONMON-CAUSE FAILUR 
LOOP C A AND I FOR E[ FLOW. NONE POE LOCA ION LOO SPILLINS !UIGMLDET 

ERBUIRED FOR SECONDARY RECIEC: AND III LOOPS FOE MOLB, NONE NON-QUALIFIED POWER SUPPLY IN 
01O LO-LO ENS? LEVEL FOR SECONDARY RECIEC OR TUREINE BUILDING 

CM3_ AUTO-TERMINATIO OF SI O LO-LO 
LIVI LEVEL 

01I ..3.O11.1 NO0-ESOC ETICI CONTACTS CLOSED REDUCED REDUNDANCY AGAINST CONTROL ROOM ANNUNCIATION, REDUNDANT FLOW PATS TO LOOPS REDUCED RELIABI1LITY OP LOOP C VALVE AETO-CLOSE LOGIC BECOMES 
._ (OPPI AUTO-CLOSURE 0 LO-LO INST INDICATION I A A FOR SI FLOW, I TION PATE POE I PLOW, 111 ON REMAINING RELAY INPUT8T lL 

LEVEL (001 RELAY REQiIREC FOE L80UO E0AT NONE POE AUTO-TEREIRAtION OP SI 
OR FOR SECONDARY0 RCC ON T-LO INST LEVEL OR FOR 

SECONDARY 0lCIiC 
01.1.03.02.0 V-t5ill FOTICI CONTACTS OPEN AUTO-CLOSUI OFmov C O0 PRII tiSI- - 8U-I D REQUEDAi F SCIIPARMAL POSITIONF 

ITICI JONI LO-LO EITI LEVEL DEFEATED SECONDARY RICIEC, REDUNDANT RECIEC, REDUCED k!DUkbOA41Y FL9 
PUMP TRIPS FOR LO-LO R OST AUTO-TEEMINATIO O F S ON0 D LO-LO 

S L IVL A L IS T LEVEL AI F S F 
01.3.003.1I NOV-850C SEQ I CONTACTS OPEN LOSS OF TRAIN A SIS/SISLOP PERIODIC TESTING R IDUNDANT INPUT FROM TEAIN 0 ENDUCal R lDUDiNCY POE SI PLOW NORMAL POSITION 

(-5. I OFFI ACTUATION OF LOOP C INJECTION (SEQ 1, REDUN TFLOW PATES TOROUCA LSAP AIJECTIAT PATE 
FLON PATELO POPS A8ASDl



CDM "M" No. M03813 
0s 4Revision No.  

l~izistPage 50 of 510 
BMSfiINCY COE COOLINA SYSTIl SIaLI FAILIUE ANALISIS 

SAN W00FIR UNIT I 
TASLE 1-1: SAFETY INJECTION M RAIN PN ISOLATION Fh3A 

LOCAL IFFICTS AND 111800 Of Il1l181lT CONPIISATING 
Ills I DIVICI 10 COMPONlENT 10 FAILIll 80E DPINDINT FAILUSIS 08TICTIO* PROVISIONS EFFICT 0 ICCS 8I8AR1 

0i.1.03.03.2 NOV-85OC 504 I __ CONTACTS CLOSED 8O-150C OPINS DURING NORMAL CONTROL ROOM INDICATION NONE RIQUIRRD N00E -AILURR HAI RESULT IN 
(11-5. 11 (Oi OPRATION. No 8FIECT ON INCRASED RAIN IN Pulp 

INJCTION OR AUTO-CLOSURI ON ACCELERATION TiNE DURING 
-101 - LI W9 . 181LII AI 

FLOW NOULD RE AVAILANLE MITE 

01.1 1.1. NOV-Nsc 5!C9 -; CONTACTS OPEN LOSS OF TRAIN N SISISLOP PEROIC TRSTING IDUNANT INPUT FROM TRAIN A RDUC0 REUNDANCY POE SI PLOW IORAL 
10111 ACIUAOI OF LOOP C INJECTION 1 1 IIRDUNDAT PLOW PTS TIROUG8 LOOP C INJECTION Pia 

PLOW PAtE TO EC LOOPS A AND N 
N . 46.1 -o-CONTACTS CLOSED __ IIAS 1.3.. .CO.TROL OK INDICATION 1A AS 3 AS I.3.3..m 

111-6,81 (0NI 
01.3.0N.05.1 1O1-IAC UPS VOLTS LO 1I PRIOR TO SISISISLOP, CONTROL 800N INDICATION REDUNDANT PATH TO LOOPS A AND INJECTION RDUCED TO IZ LOOPS INCLUDES RATTR!, INVERTER 

____ ____ - . N.-OV -hICSICANNO NE PENED. It--------------N PI FR- 1  ,REDUNDANT PUMP FOE LOCI LONE LOOP SPILLNG 1 
A0-ER, NOV SOC CANNOT E TIP 1O LO-LO ES LEVEL. AND liI IOE ESLE. REDUCED 
RCLOSD REDUNDANT VALVES IV-E-IA10C RHOUNDANCI POE AUTO-TEINATION 

FOE LSCONIADI EECIRC ROUNEARI OP SI ON LO-LO INST LEVEL AND 
1OE SECONDARI RECIEC ROUNEART 

01.3.03.05.1 HON-850C ICC-3 VOLTS LOW CIUSIS LOSS OF UPS AITER )30 CONTROL R00K INDICATION REDUNDANT PATS TO LOOPS A AND INJECTION REDUCED TO 1il LOOPS FAILURE NAl OCCUR 10 MINUTES -I_____1N-11911 NUTES N POE SI PLON, REDUNDANT PUMP POE LOCA 1ONE LOOP SPILLING) PRIOR TO 3SSSISLAP ________ 

TRIPS FOE LO-LO LOST LEVEL, AND tit POE ISLE. REDUCED 
REDUNDANT VALVES INV-ES11/81I RDUNDANCI POE AUTO-TEER1NATION 

_______~10 1-- .PEECONDAR I RCIEC ROUNDARI Of 31 ON LO-LO RUST LEVEL AND 
POE SECONDARY RECIEC BOUNDARY 

J 1.4.01.01.1 MANUAL VALUIS, TRER ARE NO VALVES IN THIS 
CO1ON FLON CATEGORI 

..0.0. IC L VALVES, 11 AR NO VALVES O lIS 
CONON PLO CATUGODA 

0I1.02.01.1 IANUAL VALVIS, OPEN PARTIAL DIVERSION 0f81 PLON PRIODIC SURVEILLANCE REDUNDANT TRAIN FOE CORRINED IPARTIAL DIVERSION OP TRAIN SEETADL0 1-2 POE DETAILED 

VALM8O, COMMNI _14Al-iC W i 

S APEN TEAISO OT SI PLOW RATE. NORALLY CLOSED 3 LLON, ROUNDED Oi SINGLE UNR VALVE AN I 
SISTIS 0 ATROSPNIRE CUP VALVES ANDION TRAIN INJECTION POE PLOW.  

ADEINISTRATI WELI CONTROLLED CV-3131 FAILURE POE ENS? _ 

VALVE LOCKING POE ENS? INVENTOR! 
INVENTOR! 

4N 1.E .0.01.1 MANUAL VALVES, CLOSED N0 IFFICTS 0 ICCS FUNCTIONS PERIODIC SURVIILLANCE NoNE REQUIRED NoNE 

COPRTN OOUNDARI 

DiI.1.UR.01.1 CHICK AND RELIEP NORMAL (PASS1II PARTIAL DIVERSION OF ROTE NoNE REDUNDANT TRAINS (COMBNID 4NO1E POE SI PLOW RATE. SUE TABLE 1-2 POE DETAILED 
VALVES, CORROo TRAINS OfS P1FLOW PROM LOOPS PLUNI FOR PLOW RATE, NONEPAR RONRIRE, LOSS OP INVENTORY NoT NOOTDARI VALVE ANALSIS 

* NOUNDARY A, 8, C TO HOLD-UP TNE -IlTO-l lICLUDED IN RWST CAClTION INCLUDI 
3IS-31 IS A SPRING CROCKI 
NALVE 

01 .0 DI U......VLVEACTUATOR _OENF I LOCI VALVE TO SIG 6 CANNOT PERIODIC BSTING REDUCED RDUNDANCY FOE RAIN ND 

DI CLOSED (ICV-15I OR RV-NSZa/E ISOLATION To SIG N FOE S1 AND OPERATION. MOO-TV OR PCV-4S? 
______SECONDARYIERCIEC CLOSED FOE S8CONDARY RICIRC to 

~v. --- ____ . --. ..--?RBKIT PLOW CONTROL VIA BYPASS 

VALVE C-Ill 

VALE LOEDONOSS80LO 

01.4.01.01.2 R o l) VALVS/ACTUATOS CLOSED MAIN FW BLOCElD TO SIG N, CONTROL ROOM INDICATIUN NoNE REQUIRD NONE 
ACCPASA POTA UNAPTIIfOl l
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Sim ONoi3V UNITI 
TABLE 1-1: SAFTY INJECTION I BAIN FV ISOLATION 111A 

LOCAL IFFICTS AND OIT00 Of 1I888E8T COMPISaTING 
751 I D0VICI 1o COMPONENT 10 FAILUSI 1001 DOPINDINt FAILURES DETICTIOM PROVI110s SFFECT 0 ICCS 88AR15 

-IL.OLQLI GY:N ----- - I WQITICJI.f _ fJt __Q_ ! VMAM 0 10 8 WILL PBBIODIC TESTIG 1SAII AS [.3.1 (SAKlAS1...1 VAL N CAI 8E MANUALLI CLOSED 
(41-5, 11 (OFF1 NOT CLOSE 01 IIlSISLOP FOR SECONDARV RICIEC 

I1.(.03.01.2 no-to 310 1 CONTACTS CL31D (Ali AS1.4.3.1.1 CONTROL 800M INDICATION (SAll AS 1.4.3.1.2) (SAME AM 1.4.3.1.1 
-_ _ _ I"- A. - . -_ -_ .. ___ _ _ .- -_. -_ -____________- 

--__-- 61.1.03.03.1 10.10 3CC-I VOLTS LOW I ILOCI VALVITO 10 B CANNOT CONTROL 8001 INDICATION AEDUNDANT ISOLATION VALVIS BDUCID IDUEDANCI F0E MAIlM 1N0-10 08 fle-4S CLOSID FOR 
(02-1191) II CLOSED EiCIPT 11CO-1ST 03 V-iAli/li ISOLATION TO SIG I FOR SI AND SICONDAIT 1CISC TO PERMIT 

LOCAL-MANUALLI SICQNDARI BliC FLOW CONTROL VIA BPASS VALV 
C:lit. VALV LOCAED IN 

fullfil BUILDING AND 
ACCESSIMLI P0 LOCAL-INUAL 

CONTROL It NllDED DURING ISLA 
INSIDE CORTAIWMiNT 

i.4.04.01.1 NOV-tI VALE/ACTUATOR OPIN IN ILOCI VALVI TO SIG A CANOT P 0RIODIC TESTING . RDUNDANT ISOLATION VALORS RDCID BBOUNDMICY FOR MAIN IN NORNAL POSITION DURING POR 
2t CLOSE0 (fCV-458 8 V-85tWBI ISOLATION TO SI A FOR S1 AND OPilATION. MO-11 01 tCI-45S 

SICONDART laCISC CLOSIS FOR SICONDARY laCtiC TO 
PIlllIT FLOW CONTROL VIA BYPASS 
VALVE CV-142 

01.14I.01.2 00-1 I VALVIACTUAtO CLOSED MiNl PN CLOCTSD TO SIG A, CONTROL 300M INDICATION WoNl REQOIROD NoNE VALOR CLOSED ON SISISISLOP 
(t-,PASS PATl UWAFFCR 

NI0.i02l 0-i 50Q I CONTACTS OlIN IN IL0C VALEO SI IL PROI ETN SN SI4III S~ S[...1VALOR CAN 0 MANUALLY CLS 
114, ?1 (0111 Not CLOSE ON 1SI11SI1,0P FOR SICONDARI RCIRC 

81.4.04.02.2 100-I1 11 2 CONTACTS CLOS80 . AS 1.4..1.2 T oom INDICATION (SAKE As 1.4.4.111 (SANE is 
. ~~(42-5, V) (OI0____ )__ 

01.4.01.01.1 80V-21 ICC-I VOLTS LO 14 BLOCI VALVE OSIGA CANNOT CONTROL ROOM INDICATION REDUNDANT ISOLATION VALVES REDUCED REDUNDANCY FOR MiN FN 10111 08 FCV-15i CLOSED 102 

_____________ 42-IO IE CLOSED RICEpt (FC-m5 OR IV-852AJIR ISOLATION to SIG A FOR SI AND SBCONDARY RECIRC TO PERMIT 
LOCL-IVCALLTUETOL 

C RIIV 

CVA-L1. VALVE LOCATED IN 
__________________________________TUREINE BUILDING AIND 

ICCISlA0L O0 LOCL-MANUIL 
CONTROL DURING ISLE INSIDE 
COS PAINNT 11I.4.115-61 NOV-11 VALVO/ACTUAT OR OPEN INV 0 ILOCR SLVI to SIG c CANNOT PODIC TESTING REDUNDANT I0OLATION VALfES (OAIBCD AS1.U.DANC1 FO AiN . 1 NORMAL POSITION DURING POWI 

1E CLOSID ICI-I5i 03 E-ISIAIEI ISOLATION to S/iIC FOR P0 I8C OPERION. NOV- I OR PC -458 
(SlS_....1_llL_0_lSECONDARY RACIRAAS CLOSED POE SECONDARY RSCIRC to 

PFdIT PLOW CONTROL VIA BYPASS 

II CLOL80 CICIPT 

IILV CI,-SI 

N--.1. _____ VAL OIACtuATOE CLOSIA MAIN FN BLOCISD TO S/ C, CONTROL ROOM INDICATION No EE4UIROD BoNE VOLVO CLOSED ON SIS/SISLOP 
UIASPA NIAFFICTIO 

01.4.81.62.1 MOV-22 SEM I CONTACTS OPEN IM DLOC[ VALVI TO SIG C WILL PERIODIC TESTING (SAME AsllG (S AS VOLVO CAN 33 MANUALLY CLOSED 
SCLO O SIS/SICLOPONDA cic 

2SQ I CONTACTS CLOSED ISAEl AS 1.4.5.1.21 CONTROL RO01 II IN ASA S 

. 01.1.05.03.1 N00-22 31CC-I VOLTS LO FN BLOC[ VOLVO TO S/G C CANNOT CONTROL 300N INOICATION ERDUNDANT ISOLATION VALVES SDOCED REO'JNOANCY FOR HFMAI INOV 00- 2 OR CV-454 CLOSED FOR____ 
- - - -R 3CS EC . . . . .. ISOLTION-I'd 31O S C FOR IANV -SDCONDA0T 0ECI0 l!CATIELUT 

LOCILMAINOALLY SECONDARI ERCIEC .FLOW CONTROL VIA SYPASS VOLVO 

810tillut 180UTIO VALVIS I 

I11BNI BIUILO C ANDP 
ACCISSIALE FOR LOCAL -AhUAL 
CONThOL DUlINl DSLB lilIDE 
C0 hilA IN T
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I815GDiCi CORE COOLING SSSM SINGLE FAILURE NALHIS P e is 3 f 1 0 
SAN ONOFk USit I 

TADLE 1-1: SAIITY INJICTION / RAIN FN ISOLATION Fi3A 

LOCAL EFFECTS AND ITHOD OF 1IR88T COMPISATING 
1T51 8DVICI ID CII"P1)N1NT ID FAILURE 8001 DPIND8NT FAILURES DITECTION . PROVISIONS EFFECT Oi BCCI BlaABIS 

--- ------------------ ---------------- -------------------- ----- ------------------------ .--------- _________ --- -_______ -__--_-_-_

- 01..1E.05.5 ft 1 . VHIAL AILS Ii VOLTLON.11011 A OVIRFILL PROTECTION . CONTROL. 1N014A101. 1llLfi lICAL...N- 10NE -- .1LAIA. DilGIIT ACIAL CV (l2 (1-1105VI SIIGAL DISAILID TO FCV-456 AND AiNUNCIATION ND FAILS OFF 01 LOSS Of VITAL 
CV-lit AUS POMAR, IONIIER CICIt tO 

0l. 90UC NNICTIDHIM CICL 
12 OVERFILL PROTCTION 
MODIFICATIONS. AIUNCIATIOl 

-Occuls o MISHATC CANMIlL 

TRIP 
N.1.4I.05.1 1C0-451 Lt-1151 LOOP EQ 110 A OV1FILL PROTECTION PE1ODIC TESTING NONE ARQUIED FOE SI, NoE FOR IN0AE FOR I, LOSS OF SNCOIARI 850-1Q SI OR LIVIL 11T8S 

CV-1li IIIAL CLOSES FCV-5 AIND SICONDARl ElcliC titH RECISC TO SIC A//C IITS ASSURID COMMON-CAUSE FAILUSS 
CV-12 CONCURRENT CONMON-CAUS CONCURRENT COMlON-CAUSE FAILURE UINl IISLE INSIDE 

FAILURE OF Lt-454 AND LI-tIl OF LT-IS4 AND LT-I55 CONTAINNTin. UPSCALB FAILUIR 
LOOPS -IOULD BNERGIZE RILAIS 

LC-1518-I, LC-4tIB-IZG AND 
LC-45S8-IG, HOWIVIR CIRCUIT 

TO AN DISCONiCTED FINDING _ 
CICLE It OVERFILL PROTICTION 
N0D1FICATIONS 

01.t.07.0.IPCV-1i VALVi/ACTUATOR OPEN MAIN IN CONTROL VALVE TO S/G N PIRIODIC TESTING 8800R00t ISOLATION VALVES REDUCD REIUNDANCY FOR MAIN IFil NOO!IAL POSITION DURING PONI 
CANNOT7 NE CLOSED (805-20OR V-5All ISOLATION TO SIC A FOR SI AND OPERATION. INCLUDES SY-151, 

SECONDARY 88CIEC SV-315 AND BACIUP NITROGEN 

FCV-iS. CLOSED FOR S.CODAV I 
RECIEC TO PERMIT FLOW CONTROL 

0 1 .1 .0 1 .0 2 .1V I B Y P A S S V A L V E C V-C4 
1..1 .. CV-I VAL/CTUAO CLOS ViLVCLOSED SIS/SISLOP 

811PA0S FiN 1UNAFFECTE [ i Ni.1.EY.DZ.I CO-Ill VALVE/ACTUATOR OPEN M . AIN FE AIPASI VALVE TO SIG A CONTROL ROOM INDICATION REDUNDANT ISOLATION VALVES REDUCED REDUNDANCY FOR_1MAIVN- NORMAL POSITION DARING 
CANEAT ER CLOSED OREOTTLD PEIOiDIC TESTING-' (IV-NSZA/NI FOR SI. REDUNDANTl ISOLAION to S/C B FORSILOSTATPRUDW 

MANUAL CLOCE VALVE AND of SECONDARY RCIEC FLO 
01 00. V-IT R T /G FOR SECONDAR CONTROL to SG H 

RECiEC 
0I.4.01.01.1 CV-141 VALVE/ACTUATOR CLOSED MAIN PN RIFAES ISOLATED TO SI CONTROL 0O0 INDICATION. NoNE RQUIRED FOE El, NONE FoR SI, LOSS Of SECONDARY 

1 KAI FLOM fATS UNFFICTI D PERIODIC TESTING REDUNDANT $/Go FOR SECONDARY RICIEC to S/G  

01.1.1. 1 CU-Ill HY-I5I OFF IDIENI MI l V MYPASS VALVI 10 8/1; A PERIODIC TESTING REDUNDANT SOLENOID ISV-D11CA TRIUCOD NRUNDASCY FOE NORMAL POSITION 
WILL NOT CLOSE ON T TTAIN AT IOLAION Of MAIN P I 

41.I.01.D3.1 CO-Ill SV-II ON ICLOSID) IIIMI A S I SQLTI CONTROL R00M INDICATION (SAME AS 1118 is 
PERIODIC TESTING _ o_-NRMLPSIIO 

-- Oi .614f.OY i CV- IM l SO-t1 ll - - - OFF 1OP UN I AIN F N B PASS VALVE TO S/ N P BIODIC T6STING-4 5) RDUCID RDUIDA4CV kO E AIN I N 
VILL NOT CLOSE A ITRAI A BYPA5S ISOLATION TO SI 
SISISISLOP 

(Hhl(011 SIPPS 1.1.7.20 0o8 .11t1 EI.I.1.UIZ COIll SV-tlI O ICLSDAI(SANEAS IlI~tZ) CNTROLROAMINDIATIOV(SAMiASCLOSI10t)908SAESASCONDAZ.Z 

PERIODIC TESTINL 
01.4.0OI05.1 FCO-151 LC-iI8U-zQ CONTACTS OPE 3/G N OVERFILL PROTECTION PERIODIC TESTING NoNE ENQUIEED FOE SI AND INt FOE SI OR Sl-'ONDAUY RE-CIUC N')MAL POSITION. CIRCUIT TO HA 

COIIl (DiOTif iUFF) ~ SIG~NAL DISAULED TO MAIN FV SlEdmCON i IClIAc - . .DISCJNNLCt8D ?545iN-:' CY::L3I 
FLI'S C04TIOL VALVE IUKd-15j (EU 'ILL pSSVctL Cl 
H50 HAQSl C-Il, VIA A CO[-ipI-IS0. 0 S.I'IL5 

880l N IACClli 80 !A P Il I
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Ill!a/EA T CMR COOLING VST!ll INGLE FAILURE ANALYS . o 

SAW OSOFES UNIT I 
TABLI 1-1: SAFETY IIIABCIUMN / IAII FW ISOLATION FIGA 

LOCAL IFFICTS IND ET1OD OF INIIIRIEl! COUPINSATING 
IIIE I DVICI ID COIPONINT 10 FAILURI ROD DPINDINT FA!LURES DeTECTION PROVISIONS EFFECT ON ECCS 1A111s 

ALLO7T.05 KCV:L51i LC-548-IG _ j ACTS CLOID SIC B 0UA8ILL PROTECTION FRIOIC TISTING 10- l 88EQUIR8D FOR SI, INON CR SI. LOSS OF S8CONA 1 RELAY ACTUATED Ol IIGI 
11CV-ll (foLAI (0l) SIGNAL CLOSES FCV-Y AND EOUNDIT S/Cs OR SECONDARY RICISC TO SIC 8 INDICATED LEVEL II SIG I 

CD-lit REC18C CONtROL CliNxIL, O1MVER 
_______ - -- - -- -- - - - - - - -- _______________ - ___ CICUIT TO 1E DISCONNECTED) 

0 NDING CCCLE 80 OVERFILL 
PRITECTION BOUIPICATIONS.  

CV-lt -1111BOUNDS Lt-1A L LOOP AIL1c1t8 

-I 
01.4.01.05. FCV-I1 ViG BUS 1I VOLTS LON SIC I OVERFILL PROTCTION CONTROL BOON INDICATION, NONE REQUIBED FOR 31. NONE FOR SI, LOSS OF SBCONDARE RELA1 ACTUATED ON NICE 

CV-1lt SIGNAL CLOSES FCV-151 AND ANNUNCIATION REDUNDANT S/Go F O TO S/G I INDICATED LEVEL El SIG NR 
0 0 -/ OIli OTLVCIRC CONTROL CVANLL, TSI1N80IC 

CIRCUIT TO CE DISCON8BC8LD 
PiNDING CYCLE I2 OVERFILL ____ 

01 4 5 01. ?----d-VLV__ATUATO-CLOSC lud FU LOGIDTO S/ C, ONTSOi800C INDIATIO 

LT-154 LOOP PAILS NICE ON LOSS 

of POPASATUAFI_ 
01.1.0.5.1 FCV-il VITAL BUS At VOLTS LeBIG IG OV SiLL PROTiCtION COiTBOL 8011 IIDICATIO, NONE RIUIRID - NONE ID NRGIZE TO ACTUATE 

CO-I11 lE-I 5VEUI SIGNAL DISARLE D T CV-BU AND ANNUNCIATION AND PILS OFF O LOSS OF VITAL 
CBO1DI C I-s POER, 80VECR CIRCUIT to TOIG

BE DISCOBNECTI PNDiNG CICL 

It OV1EFILL PEOTECTON 
-- ___________ ODIFICATONS._ANNUNCIATION 

ONSCCURS ON NISATCD CIANNEL 

TallP 

.AY PCV-1I LT-454 LOOP EU SIG N OVEFILL PROTECTI3ON PERIODIC TES71EG NOSE REQUIRED FOg SI, BCE! FOR 1101NE FOR S, LOSS OP SCONDARY 1NUN-RS SLO SR LEVEL 1111Ei 
0111 IC Ii ICC TO S ic WITH ASSUcID COlOi-ClUSiF UR 

CU-Ill1 CONCURRENT COVEI-CAUSE CONCURRINT COIROI-CAUSI FAILURE DURING OSLO INSIDE 
FAILURE OF LT-413 AND LT-4S5 OF LT-l53 AND LT-E55 CONTAINMENT. UPSCALE FAILURE 
LOOPS NUD ENDEGIZE RELAYS 

LC3501-8, LC-45IR-lG AND i~ i 7 I ~ .. -- .. LC-ISSE-OYG, NANEVERI CIRCUIT_ _ 

TOBCISCNNE0TED PENolfDIN 

CICLE IOVERFILL PROTECTION 

TODIFICATIONS _FCAIO_ 

IC-4-501 -IDE- VALVE/ACTUATOI E N RUIN IHNTRLVLOT I EIDCHTN REDUJNDANT ISOLATION VALVES REOUCID REDUNDANYRr VAIN l ARA POITO bDRING lONE 
CANNOT RE CLOSED INOV-&Z OR NV-RSZAIBI ISOLATION TO S/G C FOR SI AN) OPERATION. INCLUES SY-4SS, 

- CONDARY R181C1CSOUS ALIND L ACKUP FAilT B - - ------ - .(NIlAI SUPPLY.AIOV-Zt 06 C 

FCV-iI CLOSED FOR 3CONDAIR 
RCIE RO AlFlL FLO CONTROL 

VIA BYPiS C V-lIL 

01,1.0i.01.2 P-I'd VALVAATATOR CLOSED MA1E PA ELOCEED TJ SIG C. CONTROL 11904 IIATION NoNE REQUIRED Y'N ALVE CLOSED ON 5SI/iSISLOP 
EPOTICTOASS PATE UNAFFICT8 

01.U.0.I. CA-Ill VoLA TUiR OPEN V IN FE NPASJ VALVE TO SIG C CONTROL ROOE INLICATION - EDUNDANT WISLTION VALVE REDUCED REDUNDANCY FOR RAIN PA NAREAL POSITION DURING 
CAVIOT EN CLOSED OR THROTTLED PERIODIC TESTING JOV-851A1RI FOR SI. REDUNDANT ISOLATIGN TO S/G C FAD SI, LOSS STARTUPJSHUTDON 

ANUAL BLOCE VALVEL AND OP SECONDARY RCIOC C0LO 

RIDUNDAI~MT S4L FOR SCLAA IS lillCTto SAT C 

801ECI015 ANNCATO
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iSIREGBNC! CORE COOLING SISTI SINGLE FAILURE ANALISP5 

SAM 0081 UNIT I
TARLE 1-1: SAFBTI INJCTION / HAI! FU ISQLATIOM FFil 

LOCAL EFFECTS AgD METHOl Or . 18I8RE88 CONP8NSATING 
ITIN I DIVICE 10 COMPONIT ID FAILURE 8001 DIPilDiNt FAILURES DETECTIO * PROVISIONS EFFECT AM RCCiS SIRIS 

I.R.08.A1.2 ft it] RALVI&ACTUItOR CLOSED - AIN 1F f ASS ISOLATID TO SIC CON!R0L R008 INDICATION, -- IM ASQELg .jFJR SI. NCNB ,ai SL,.101S1I9SECON11,___ 
C, MAIM FLON PATS UNAFFICTID PERIODIC TESTING 80UMDAMt 3/Gs FOR SECONDARY B I CI1C TO BIG C 

8 CCIEC 
.. OIFL(0 . 1 RPASS-JALV TO SIG C- 98R1001C T il - --- R 0DAMtdLlA lS01R.(SM:ZREI C3D EDANDIOL 

MILL MAT CLOSE AM TAll O 
ISSISLOAT TO I C 

PERIODIC TRItIlG 
N.S.R.I. CV-14S SE-lIE Off 1OP1MI MAIM fM IWPASS VALVE TO SIC C PERIODIC TISTING RRUMDAMT SOLENOID ISV-I501 REDUCED BEDURDANCI FOR MAIM FM MORMAL POSITION 

J-- --- - -ILLL 1 Ll0 IlMl -- 1 L Tj 
SIl/SISF,0 

MI.1.0I.DN.l CU-lID lU-1A3 M0 ICLOSRDI ISAM1 AS I.4.8..11 CONTROL ROOM IIOICTIO (SAME AS M...IS AS .1.8.11 

MI.I. S.I ISO LC-1SSR-1IZ CONTACTS OPRIl SI CC OVERFILL PROTECTION F181001C TESTING SOI REQUIRED pot SI AND MANS FOR SI OMDARI RCIEC NORMAL POSITIOM. CIRCUIT TO R 
C-lOS (RILAf) (0III SIGNAL DISABLED TO MAIM PM RICOMDAll ICitC DISCOMMECTRE PENDING CYCLE It 

u 0ft1fTItoHIAL JAL H SIJ 
IND IfPASS (Chill1, VIl 
A P-15 C 

MODIFICATIONS. OUNDS LI-5 

li.j.C05 F:A-45N _ L.-E58-12 CONTACTS CLOSID S/I C OViRFILL PROTECTION PERIODIC T1STING L0OOP IG'JR!8!' LOW t, 
O-l (1tLl (0NI SIGNAL CLOSES FCV-51 AM1 1IIUDAll? S/Ca FOR SECONDARY RECIEC TO S/G C INDICATED LEL Rf SIG ME 

CV-1I NI RCiRC CONTROL CHAMNEL, MOMEVER 

PRMDING CYCLE IA OVERFILL 

PROTECTIOM MODIFICATIONS.  
Cl. 08a~~ ICE-SA BI BUS LO VLTS LOCA 

SIGN 
1 ..51GB 1 V LAL SIC C OVERFILL PROTECTION CONTROL ROOM INDICATION, MoM UIRED UR III M FOR 11, LOSS Of uiCOllARY SFIO II 0 IGH 

IIJSRI) . SIGNAL CLOSES FCV-IS8 AND ANMUNCIAtIOM REDUNDANT S/qs FOR MECOERARY RUciUc TO SIC C INDICATED LEVEL RI SC 
CI C I FICLiC CONTROL COATIIL, DOMEVIR 

CIRCUIT TO RE DICCONNECTED 

PEDIG CYCLE It OVERFILL 
8RlTlCTIRM IODIFICITIOS.  

ISO O LA LOOP FAILS RICH ON LOSS 
-- -- ~OF FOME ______ 

*I AI.I .O .1 vcv-158 VITAL BUS 1) VOLTS LOW S/G C OVERFILL PROTECTION COMTROL ROOM INDICATIOM, MOMS REQUIRED MOMS RELAY IS 11MERGIZE TO ACTUATEa CA-Ill IS-1SASUI SIGNAL RISASLED TO FCV-15U AND ANNUACIATIOA AND FAILS OFF AN LOSS OF VITAL 
CFAS 130Lat USII ITROSRCGIC 

ME DISCONIMCTD PEMDIN CYCLE 

-00IFICATIOS. ANNUNCIATON 

DIEDO5S CVI5 L-IS OO IQ SIC C OVERFILL PROTECTION PERIORIC T15STI4) NONE REQUIERD FOR SI. MNM FOR 1NONE FOE SI, LOSS OF SSCONDAUV 1:NON-EQ SIG NE LEVEL SERBS 
CU- INS SIGNAL CLOSES FCV-1S8 AND SECONDARY ENCliC Vito RCIRC TO S/C A/R/c MilN ASSMi CMMN-CUS1FIL0A 

CU-Ill CONCURRENT COEMAN-CAUSE CONCURRENT COHHVN-CAUSE FAILURE DARING ISLE INSIDE 

FAIURS Of LISS AND LT-15I Oi LT-A51 AN40 LT-451 COMtAINRRM1T. UPSC ALE FAILURE 
L SULD FA9IL! RULAOS 
LC-15lSiEZ, CI1I3-. ) Il LI 

88018 TO 10 CLlCTI LU-I 81 S/C " 18 

P8K0B CICLI: I OVB )IL
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IBJNR CY C492 CUetiN SYSTER SINGLE FAILURE ANALYSIS 
SAN ONOFR UNIT I .FRE 

TABLi 1-1 SAFhTY INJICTION / MAIN PM ISOLATN IFiR 

LOCAL IFFICIS AND MITHOD OF INiRENT COMPINSATING 
ITSl I 1IBIcI 10 COMPONIENT ID FAILURE 0ADE DEPENDENT FAILUES DETECTION * PROVISIONS EFFECT 0 ECCS RIMARIS 

-------------------------- - - ------- ----- --- - --- ----

--- ILOL.01.1 fC110 ALL . -CONTACTSAPIL ILLi FtNTIOL.VAL..To Sil I11EIC TEISHRg .U81ilDANLT IIALAll0QIILV &i F91 PUDIII HEDillELIB IM F4 NORl NAIIdlR 
CV-142.,1 I14 (I6-, II (Ofl) AND BYPASS VALVES TO SIG A., A. IC L (80-11). IlOUNDANT ISOLATION 88LAY SQI I SOLLOID VALVE 

C WILL NOT CLOSI 0 TRAIN A 30LEN101S FOE MYPASS VALVIS CONTROL CIRCUITS. VALVES CAN 
lulllL~t _ _Jll-11Ll-litSkili RIlllALLMitl81,ILFOL 

SECONDAEl R1CIEC 
01.1.0.01.1 FCV-1il Soo I CONTACTS CLOSID I1 IN BLOCElD TO S/G A AND CONTROL ROOM INDICATION NONE 88QUIRI FOR SI, NoNE FOR 1008 FAR SI, LOSS OF SECONDARY ILOE FEED FLON WILL It 

C____Y I3IL-14 1 I- ll *JO) . BIPASS PAT BLOCHO TO 3/G /G SICONDA1 AECIlC _BCIEC TO 8/0 A/N/C IDICATID. IVALUATION OF . c RANAL BYPASS PATA 08 LEAD 
LIFTING 8EQUIRED TO LITIGATE 
IFFICTS ON SECONDARY 
IBCIlCULATION 

DI.i.01.Ol. I CV-151,45E Sig Z CONTACTS OPEN BAIN IN CONTROL VALVES TO SIG PERIODIC TISTINt 8DUNDANT ISOLATION VALVES FOR RIOUCID REDUNDANCI FOR LAIN F NORMAL POSITION. INCLUDES 
C li.19 ...........1, C AND BYPASS VALVIS TO S/IG PC V -Z- NV-UJ, ISOLATION RELAY SQIT 19 SOLENOID VALUE 

AT CO O REDUNDANT 1OLENOIDS FOR EYPASS CONTROL CIRCUITS. VALVES CAN 
T AN I SIS/3I1LOP VALVES (SW-Il, SV-1Il3, NE CONTROLLED MANUALLY FOR 

0I.1.AS.0Z.1 FCV-fiEY,4S SEQ Z CONTACTS CLOSED NAIl FM ALOCEl0 TO SIG E, C CONTROL 8OO IDICATION N0NE RQUIRED I-R SI. NEv PR 'N FOR 3, LOSS Of SECOEDARY SLOE PI PLOW WILL BA 
CV-IVE,143,I4 (1I-1, 3) (ON) ANO BYPASS PATE ELOCIED to 3/G SECONDARY BECIEC RCIEC TO SIG A/N/C INDICATED. EVALUATION Of 

___i_0_iA, 80AC.010_ 0 BRPASSCANUAL EIPASu PATS O LEAD 
______ - .LIFTING REQUIRED TO LI1TIGATE 

EFFECTS ON SECONDARY 
ERCgIRCULATION 

DI4.I.3I CVlS ZIECNU l OLSLOW LAI0 IV CONTROL VALVE TO SIG A CONTROL 6O0R INDICATION REDUNDANT ISOLATION VALVE FOE REDUCED REDUNDANCY FOE LAIN FV VALVES CANED1 MANUALLY 
CY-1il.1111,I11 111-13U1 AND BYPASS VALVES TO S/l A. B, FCV (0O8-8S, REDUNDANT ICOLATION CONTROLLED FOR SECONDARY 

COC ILL NOT CLOSE AN T N A SOLENOIDS F BYPASS VALVES 8/ IIICA I 
IIS/SISLO. CS Yll, I V-IRE 01.1.01.0i.1 FCU-158,4 2 ISV0C RUE 1? VOLTS LOW MAIN FI CONTROL VALVES TO SIC CONTROL 8008 INDICATION RIDUNDINT ISOUTION VALYRS FOR REDUCED REDUNDANCY FOE Iill FN VALVE3 CAN BE MANUALLY CY-lil3itll (Y ! -)- _I C IND YPASS VALVS TO SIG 8. FCY (1O-O, NOV-IID, ISOLATION _CONTROLLED FOR SECONDARY 
, N, C WILL 10f CLOSE ON REDUNDANT SOLENOIDS FOR BRPASS RBCIEC 
TRAIN A SIS/SISLOP VALVES ( V- 1 S-,ill, 

01 .4. F. NCV-viO45I,4Ai AFSAS-A -N CU OCTN US E OI O DA QR 
C-I1i,IQ3,iO (CONTACTE CLOSED) ARMED FOR S/G A/S/C. PCVU AND SECONDARY RECic RECIRC TO S/; A/B/C AFTER SIR LIFTING, USE Of MANUAL BYPAS 

0CVs ILL CLOSE VIA RESPECTIVE 0 FC-t lPuMps TRIPPED VALVES OR W PuMp BEa 
SOLENOIDS If TUBBINIS 1 RACE-UTIRCLO, s T ITIGATE 
TRIPPID (TIZ CONTACTS CLOSEDI THIS FAILURE FOE SECONDARY 
AND NOTE EFl PUMPS All TRIPPD 
PP costsets cLossaf

01 D.9.1.DS. FCV-16,1I,45N APNAS-A UNTRIPPD RPM CICI VALVE 8ACIUP LODE PERIODIC TISTING NoNE REQUIRED FOE SI OR NONE FOR SIND SECONDARY OUTFUTIISOLATION E81,11 ABE 
(CONTACTS OPEN) DISABLED FOR 3/G AIR/C SECONDARY RECIEC DECiC D-ENERGIZE TO ACTUATE.  

S----....-.---.-UNTRIFPID STAEIii 4jWI ELAS 
IN ENERGIZED POSITION 

I C , AFVAS TRIPP80 IFW CU VALVRACIUP RObE IS PERIODIC TSTING loNE REQUIRED FOR SI. NooE Foi 340ME FOA SI, LOSS OF SVCAULAR AVICLUATION EQUIRED FOE LRAD 
ICV -182,141,14 (CONTACTS CLOS 0) ARnI FOi SiC A/IC. CVs AND- SCOND ARY R CIC 10CI CTO M i C L 

CUs WILL CLOSE VIA 8SPECTIVI PUMPS IBIPPID VALVES AR RPN PUMP BREADR 
SOLENOIDS IF TURBINE IS EACEOUT/RICLOSE TO MITIGATE 
TR!PP80 (ITT CONTACTS CLOSo TH5 FAILURE FAA SECOWDAi? 
AN) EOT RFM PUMPS ARE TRIPSD 
1-bO U BOCOACTS CL(Ti ITC
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SAM OMOFRJ UNMIT I 
TALI 1-1: SAFITI INICTION I OAIM FM 15OLATI-01 FlA 

LOCAL EFFECTS AND 11THOD Of I111111t COMSSTIMG 
IT11 1 DIVICS ID CONPOMIM? ID FAILURE 9008 DSPIDNT PAILUIS DSt8CTEOM PROVISIONS IFFECT ON 1cC3 IKNIS 

... Ll~~~yA.,jE IAFNAS-8 UsTaEIfI - MIFN CICE VALVI AiCIUP NOKOD I iIOoIC TESTING Iowa MSQUEEED FORE 1O SU . 00MM FOR SI AND SICOMDARV OUTFII/SOLATIO1 11LA19 AII 
CV-INZ,E13,I44 (coMTACTS OpIlI 111301,I1 FOR SIG W/IC SMCoMDAET 11CISC RcaRC DM-1MNRGIZI TO ACTUATS.  

UMTEEPPMD StiTS 13 S1TS INLAND 

- is 1INSCIZS P03ETN0S 

CV-111,I43,IME bCOTCTI MILL 55 AMEND FOR B/G AIS/ 1ICONDAST SICEIC ESCINC MECAIUSS I/C ~L NISTONID TO 
Il-T1C0H IMD FCVo/CVs MILL CLOSE VIA _____ atD S ow AM V P M I 0MOE PRIOR 

11111I11 IS TSIP1S0 ITiTE FLOM. MISIT Of AlIAS IBM 
___________COMICIS CLOSIDI, 1IT1E1 IAEIN LEVEL ) 51 0311 SINA I 

ofP 11 A I MATATM KCOMTACts- -- - ..-.-.- ---- . -VLtA ubirO1[ 
CLOSE) IND SIAIIINM UPS PUMP CVh. 101 VISFICATION BEQIIO 

_____flip T iPMlk, COETACT CLO31SE 
61.4.UI. PC-_,114S I11fCci CONTACT OPIM III Clock VALVif SACEU SODS PERIODIC tESTING N.oll E11QU2I002SD -0S 101 0 31 _ONSIDO SI D5CO3DANV...  

CI-11Z,143,IO4 (b6cotACT) DISASLIA PO11/ 11 A1C 3ECOWDASI NICIEC SMCINC 

k IbCOTCTI 
01.4.II.IM.E PCI-M.I451,411 1T12, ?t12-15O CONTACTS OPMN NFA ClicK VALVS MACSUP BODS FIIODIC TESTIMG MIOMS NNQUISD FOR 3I OR NON FOR fl IND 53CONDARI OIJTPUT/ISOLATEON 551015 ANN 

-- ____ CV-IIT.EA,1III1 TTI-II (OFF) DINALED FON RSSPSCTIVS FCV/CV 3ECOMDASI NSCliC NMCIRC SNMIGIZ9 to ACTUATE ___ 

JILAISI 30LINOID VALVI CICUJITS iTtIt:-_ _____ ___- __ 

PCI-IN, CV-l411/lin[# 
_______________- - - . - . £ V, 11ll-It1: 10-011451,. ......._ . .. _____

Cl-Il1/11 TfallsI S I.  
T1I1-IS0: Cl-EAT1 TIAIIS I 

L 01 .10.11. PCV-156,45I,1I TMI. TTIZ-150 CONITACTS CLOSED NPM CINCI HALM ACSUP SOOS PERIODIC TIM MONS ESQIJISID FOE SI ON MOSSIE FO I5 AND SICONDARE fIECONDAME ascIEC UNAINFCTID 
CI-E1lI13,II4 TTI)-ISo (Oil-------A18111 ON 31C A/S1C. PCI, AND ISCOMNAT I I C a MECAUI S/C LSVSL NiSTOSID TO 

IMIL1131 CVh SILL CLSI IA EESPICTIVS 101 $1 AP11 PLUM PiN S01, Palo& 
__________ _______________ --SOLENOID VLIS It litiE to______________ 11T l M I NGI SECOMDAET NICIEC 

falsM O 1111 A IA f II CTOAIDt F0. MSSET Of AFIS (SITS 
INSLA1! CONTACTS CLO31D) AM0 LIVIL ) 511 DISANMS CICI 

_______Boll aOTS P lp FE iSAS TRIPPED ____ViLI ACEU MUDS O PU Cli ID 
________11' COMTACTS CLOSuD) _ - - - - - - CI. 101 VEIFICATION IS1QUISID 

41.1.SS1.5. PCV-45i.451,15S VIAL $US If VOLTS LOS III CISCE VALVE SACEUP SUDt PENIODIC TESTING MOMS IUIESO FOR 31 OS moMS Fog S1IAND ICONIAN OUtFUt/ISOLATION NSLAIS ASS 
-CV-111,113,14I It-III .. . . . .ISALED FOR It ICTIVM PCV/CV 3NCOMDAEI NSCISC ENCISC E98ECI1E to ACTUATS 

SOLINOID VALVE CIRCUITS ITT!?: 
PCI-1i' CV-IIZ/143/1IN TSiM 

A Sli, TTIT-SU: ICV-IST/551, 

C V o4/lki ?Bill I s it, 
IIDI-ISO: C-Ill TfilmM SDVI 

DIII.AIPCV-4iS,451,458 VITAL BS III VOLTS LOW NPM CHIC[ VALI MACKlF SODS IS CONTROL NOON INDICATION, MNNl NEQUINID IoN SI, VARN FOE 1M0MI FUN SI, LOSS Of SICONDASI INVALUATION RMQUIRMD FUR LIAD 
CV-142,113,III (8-33ISVI AMIO FoN DIG A/SC. PCS IND ANNUNCIATION SECONDAS! NiciC RIClRC TO SIG A/D/C AFTER 1M- IFTING, USM Of SNDNAL SEPASS 

ChV, ILL CLOSE VIA 11SPECTIVM PUMPS TRIPP3D VALIS US IFS PUMP? EMMIEA 
SOLENOIDS If TURMINE IS AACEUUT/NMCLODN TO MITIGATE 

...................-TRIPPN10 (ITIt CONTACTS CLOSEDI ESFIUN O MUDN 
AND MUTN Y1 FUNFUESRAll TRIFPNI NICIEC. IMMUNCEATIUN OCCEJNS 

1-b CONTC TS 0LOSD I PEON AFMAS-A iCTUArIOM 0S 
TROUILI . -
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SAm OVN UNIT I 
TABLI 1-l: SAFETY INJECTIil I BAil FN ISOLATidal FIEA 

LOCAL IFFICTS IND 88T8OD OF 1N1RRT COMPEISATINS 
ItFI I DICE 10 COMNENT 10 FAILUEN BOOR DEPENDENT 1 ILURES DITICTION POVISIONS IFFECT ON ICCS REIAKS3 

---------------- 1------------------- z----------- ------------------------------------- ----------------------- ---------

!.0.II -I PCE-156.15 1. 15 V ILAL 119S IS --VOLTS. LON. NEW CEI VALVE IACEULNODR 11 CONTROL ROOM lJINIATIOE,- . JOERURDA. NONE FOIL N1N11[AR 3[,1053,QVSECONDEE. !EAALUATlQ1 LmUI -mAJJ.A ____ 

CV-141,1iN,141 Is-2IVI AIMED FOR (/- A/B/C. 0CV1 IND ANNUNCIATION 01CONDARV ERCiC R)CIRC TO 3/G (I-/C APTE1 *) LIFTING, USE OP MANUAL WPASS 
CVs WILL CLOSE NEL 113PECTIVI pumps TRIPPED VALVES 0E NPN ?UK? N111A111 

-- - - EFI -II-_____,.- - .. C ISAIuui 1C ju Ea IL
TRIPPED 11T11 CONTACTS CLOSEDI TEES PAILUIJE FOR SECONDARYf 
AND EOTN RIN PUMPS AR TRIPPED RI1CIEC. ANNUNCIATION OCCURS ON 

11.4.01.IZ.1 PCV-1ii.N,45NS ISA PRES130RE LOW EARN IN CONTROL NVALIS 111IL CONTROL ROOM ANNUNCIATION NONE IRQUIRED FOE BYPASS 11011 FOR SI (ISA Not CREDITED IEACHI 1CV HAS SEPARATE EAICUP 
CV-li1,t43,143 OPEN, W1ASS VALVE FAIL WALVIS, IACRUP NITROGEN FOE FOE PCV CLOSUE144 LOSS OP Ni (GNEI SUPPLY POE CLOSURE.  

--------- ------- -- CLOSEW IQ N/U A. I.C . c 01111191,O VALVISR 111. N-NE 1 MICNA11-11CIR TO I/ uC- . OVO1AIAIIfl 
FOE 0ECONDAR! RECIEC POSTULATED DURING SECONDAR 

ERCIEC, BUT SINGLER FAILURE OF 

C0.. RVALN OP 0A-OAL BYPSS 
PATES fRQE POE MITIGATING 

01.1.10.01.1 IO0-104 VALVEACTUATOR OPEN POTIATIA PARTIAL DIVERSION OP CONTROL ROOM INDICATION, LPN LOGIC. VALUES APV-1OI AND REDUCED RiDANDANCY AGAINT SICROSS-TIR VALVE PROM APe PUMP 
NOTE TRiNS$ OP S1IPLOW TO APE ANNUNCIATION MOV-IZOZ PREVENT 3I DIVERSION. PLON DIVERSION AND INJECTION OP C-iES TO MAlIN PE AD3R.  

S ~ 313SVTH lU-l1t 1111 QL --- IV-JIM 1IIV !Ti.I!L9TLiN.Q.CgIAT ACCEPTABILITY ENQUIR 3: 11 APN 
INJECTION OP AIN INTO MiNl PN CONDENSATE TO ICS LOGIC TO PREVENT TRAIN A START 
NEARR I10E O111 UNLESS TRAIN FAILED, 21 DUAL 

10:111,111 

APN TRAIN a Is OUTSIDE DESIGN 

01SIS. 110 CHI VALVENO 
T SEAT 

QL...L0.1.1 8EOI-I8lA VLVE/ACTUATOR CLOSED No FFECT PERIODIC TESTING NO0E8 f lQUIRED----l.- m1o---3--L50ll $UALPOSl IONL RINli LLIAIL 

OPEELTION. HAt NE OPEN DURING 
IDFO /CA/-IC.-- C-s AD -UCItl11 SCODAI -l-I-C-8-CC T-iLIigPl URIt O dILTITIVAS 

CONTROL. VILVI CLOSES 
AUTOMATICALLI ON SIS/SISLOP 
AND AO

I.i.II.0Z.I NOV-IDal SEQ I CONTACTS OPEN MOt-IZi4 NELL NOT CLOSE ON PERIODIC THESTING sAeAS 3A I111 IsIFOI1 NORMAL 
14D-11 11S IIlOP POSITION 

COMTCE I -- lO C-CL-D - - LRl -LO-CN E EL-!U LI 

1.4-0... NOV-liEN MccPI VOLTS LlN POTTILL fATIAL DIVRISON OF CONTROL 800R INDICATION, A0N LOIC, VALES IF -30 A ND RIDUCID RDUDANCI AGAINST I CROSS-IiT FROM AC A PUMP G-A 
~JA:II~J . O! TEAIEj Of it PLON TO-tAPE ANUNCIATION __ _ EOV-IDOl PREVENT St DIVERION1. PLAN DIVIRIISON AND -INJECTION OF TO MAIN FM MEADEE. ______ 

O1YTil (G-1S OAFI OR .VAVSAI U Re0e INJECTION OP COND05EA T CSU ICCIPtEILITY REQUIRES: l Al I 
INJECTION OP APN INTO MiN N CONDENSATI TO ICi LOGIC TO PREVENT TRAIN START 

DUAL PILURC OF NAV-IL4 OPEN 
PLUS AF TRAIN I IS OUTSIDE 
01SGs . ASIS. A I C I VALV 

NOT SEAt E TISTID 
0 A...011 5A-OPA SOLENOID VALOTS OPN I LOO 1AL C INT ILL3 Not CONTROL LOOM INHICATION, REDUNDANT VALVES iSV-D1, REDUCED IDOUDANCV AOEA1 S LOOP MiC R OPINED O PERIODIC 

Il-HOZFAU ISOLATE OF TRAIN FC CIS (ABC PEAISOOIC TCKIIE ST A'04 EOCLLONCO .CI ACTATED ONT S T 

SyD8 (-10 05)IDDI 1105 --- l B .ALD 0) DUAL)A j' 

VAL)SI SQUFUClE OS N LL 
CONO VAL4; COSTAI S~AO?
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SAN 01N1O8 UNIt I 

TABLE 1-1: SAF'TO INJBCTION / MAIN Fd ISCLATION F.iA 

LOCAL IFFICTS AND 18T1OD OF 11111811 COMPENSATING ITIN I (18710 10 COPONilli 10 FAILU S 801 OSPI0MIT FAIL.Ii . 0IICTIOil -SOVISIONS IFFCT Oil ICCM AL MAiTOM 

_AALA 11. 1 11L_ - 110 _IVI CLoI I-acy _IL001 .1-119g Sfl..Hltil 19 SV-182C 

01.4.11.01.1 SV-1011 DIt, DIA-1 CONTACTS CIOED SI LOOP A AND C ViNTi MILL NOT PRIODIC TISTIIG (SAME AS 1.4.11.l.1) (SAME AS .4.1.1ORMAL POTON FOR D0. RLA IMLAYSI I--~ -l HATI 011111T 1 V I CONTI-li I1IIEA13AIldiL3 
0..11 0.I .2 3S-lola 010, E16-1 CONACTS OEN TRAIN N SI LOOP I AND C VINT PERIODIC TSTING NoNE TMOUIEED moll NORMAL POSITION FOR DIN-I.  SV-INEC (88LATS) 10111 ISOLATIOI VALVES MILL CLOSE RELA! CONTACTS MiRED IM 

DIN-I Is cis O11129RRIDEBLA! 1.4.11.0).1 SV-10llA CIS-1 o (SO CIll (SAME AS 1.4.11.Z.11 PRIODIC TISTING (Sal AS I.4.11.1.11 (SANl AS .4...AL POSITION. OUTPUT IV-laiC DE-ENEEGIM TO ACTUATE 
01..11.03.2 SV-lOA CIS-1 off (CI) (SI AS I.4.11.Z.2) CONTROL BOOM AiNUNCIATION ISAl AS 1.N.11.1.21 (SAE AS 1.N.11.1.2) SN-tC (PC-IIll-1) 

*N . .11.04.1 SV-I02A -- SM i CONTACTS CLOSED CIs TAil_ IACTUTED TO St PIIODC TESTIC (Sg. AS 0.4.1.1.0- (SAl AS 1..1..2) ENI-10C 11N-1, 1El, 1I Nll. LOOP E, C VENT ISOLATION
VALVES 

01.4-11.01.2 O-l0lA SEQ 1- CONTACTS OPIN C13 IAIN. ILL NOT ACTUATE PEIODIC TESTING_ pSN S1411Ii__ _Ial As. I.11II OEL OIIN__ -----S-4TlC I5N-I. Z. 3, N4-4611 O-N LOMi PRRSS3UEliZE hRESiSiURE_ 

AI..11 I. SV-TOZ - VITAL BOS 16 - VOLTS LON TRAIN E SI LOOP N AND C VENT CONTROL BOON INDICATION loll ~IREIID -- Noma ~*- - - - - - - __ 

OiALIoO .
ISOLATION VALVES CLOSE 
IREESPECTIVT ol 

1ci 01.4.I.11.1.S-~A - --4 IOSNEC NUN 11 VOLTS LOW Is C HalRIN ACTUATED TO SI CONTROL ROOM INDICATION oNE REQUIRED _NN 

S-LC I 
O- 

LOOP A AND C VENT ISOLATION 

!RDUCRD~BL~ CORACTSN FIOI INLO "?a LOINIZOIPASALENLIDVALVESIOPEN VALVE 

311-1021)~10- ISOAt CISi 0a888 ffBluro URRL 

VALVEI 
RESPECTIVE SIEQUINCR AS NILL 
AS ON 1IG CONTAINMENT 
PRESSURE 01.4.11.01.1 SN-lOOM SOLENOID VALVES CLOSED No EFFECT PERIODIC TESTING NoNE REQUIRED Noll NORMAL POSITION 

H-1020 (-00 

NIf-lAl.f Si-VHlE DIE07 DINa--I cONACs CLOSED 31 LOOP A AND C VENTS MILL NOT P1HIODIC TESTING (MANN AS W..ZII - II MASi.I.I NAIMAL POSITION POE 0IN. RELAY I-10 10 -RLA101 105) ISOLAE ON TRAIN A cis CONTACTS MIRED IN PARALLEL 
01.1.12.0Z.1 -01. 8 -,ON ___ CONTACTS OPEN TRAIN A S LOOP N AND C VENT PERIODIC TSTING NoNE ROiIRD NONl FOR IN-I.  1. -1 - IRLA0 50LlISOLATION VALVES MILL CLOSE 

PARALLEL. DIE IS CIS - OLA.  
S101 (i CIS OVILAER BELA! 

01 I4.12.0.1O CI ISA AS I.N.Z.1P I.t.4 (Soi As 4.Ii NORMAL POSITION. OUTPUT IS 
8O-1020 (PC-iIZe-1) DR-ENERGIZE TO ACTUATE 01.4.I.0.2 SOVR1028 CIS-A OFF (CIS) (SAN As 1..01) TROL ROOM ANNUNCIATION 1!OM AS I.4.I [-S !V 

SV-102D (PC-Il!0-II 
OlVI.IISO-loA SEQ I CONTACTS CLO380 CIS TRAIN A ACTUATED TO S1 PERIODIC TESTING (SAME AS I..Z..I1.0 oS .iI!I 

01.00-, 2, 3, 5 (ONi LOOP , C VENT 1oULATION 

VALVES 

01.4I.1.. SO-OOZE SEQ I CONTACTS OPEN CIS TRAIN A MILL NOT ACTUATE PiRIODC TESTING ISAll AS 1..11..) (SAE is AL POSITION 
501010 010-I, 2. 3. 4) (OFF) 0 LOW PRISSURIZER PRISSURS 

(80. ISLA OUTSIDE CONTAINaI.
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IIIBI1l!ICY CORK COOLIN iil YT1I ISLI FAILUBS Al&liSIS 

SA
M 
OoFRE UNIT I 

TABLE 1-1: SAFITY INJBCTION / lAIN FM ISOLATION FISA 

LOCAL EFFICTS A10 87T1OD Of Illlut COBPINSATING 
ITI I DEvi1 e ID COMPONIT I FAILURi A0DD OPEIDINT FAILURIS BTECTION PROVIS(ONS R ilCT 0N lc RIIEARS 

61.1 .,.1 $V-1QL . VITAL IUN 11. __!0 191 . BAIN A St LOOP B AND C VBT CONTROL BOO11 INDICATION NONi REQISD--NN
31-1420 (1-11111) ISOLATION VALVIS CLOSE 

IRISPICTIUS OF CIs 
LLZ.IL. L ?it L.. .JZIYDCA1 L.19L L . 1 thii .A.1CTiVitI TO) SI CONTROL OON INDICATION 1ook 8REilD ON 
S-100 (12-123) LOOP I IND C ViNT ISOLATlI 

VALVES 
01.4.13.01.1 N00-351 VALVEIACTUATOE OPEN PARTIAL DIVIRSION OF LOOP A s: CONTROL B008 INDIIAtION B1MB BRMIED M1 DELIVRY If C-19 LOV DiTEIBUTION BOUNDED B 

LO TO OTilI LOOPS VIA SEAL - - -- ?#g a E 

INJCTIONI/COLD LIG 12/3 LOOPS FOE LOCA, 3/3 LOOPS 
RICIRCULATIOB 11ISCEARGE PIPING FOR131,LB1 VS. DESIGN BASIS 

U.! _ _____LOOPS FOR H5111 
01.4.o .01.! I V-156 VALVI/ACTUATOB CLOSED NO IFFICT ON ICT 101 PERIODIC TESTING Nova BEQUIBBE BONE NORMAL POSITION. IMPACT ON 

ADDRESSED EN SECTION I 

01.!.1. OV1-35N IICC-I VOLTS LOW go huf? ON INJECTION CONTROL BOOK INDICATIOM NE 11Q4E1D _9 l IMPACTON COLD LEG RECIEC 

1(-.1.0. AIV 5ISSRDIS A TTIONA 
01.1.11.01.2 NOV-35? VALVIACTUATOR OPEN PARTIAL DISION Of LOOP Ei CONTROL 1OOM INDICATION NoNE EQUSIRE SI DELIVERY TO COLE IMPEOVED PLOW DISTRIBUTION BOUNDD E 

01.- .F1N TO O LOOPS VIA MEAL TPBES BEADER VALVE OPENCASE 

RICIECULATION ISCEARGE PIPING FO IISLBI VS. DESIGNI BASIS 
CASI (ill LOOPS FOE LOCI, Z/2 
LOOPS FOR IISLSI 

01E.1.IN.01.1 NOV-35? VALVE/ACTUATOB CLO310so IFFICT ON INJICTION PERIODIC TESTIMG NoNi BEQUIRID BolB 1kIAL POSITION. IIPACT ON 
COLD LIG RECIRCULATION 

- - .-- --. -- .-. . .. . . . . .-- -. .. -- .~ - - - - -- -ADDBSSD lilSECTIOl 

01.1.11.0.1 Nov-lit NCC-0 VOLTS LON No EFFeCT ON INJECTION CONTROL BOO INDICATION NoNE 8EQUIBD NoNE IMPACT ON COLD LIG 
ARCIRCULTIO AD IESSED I 

01.4.I1.01.1 NOW-351 VALOL/ACTUATOB OPEN PARTIAL DIVISSIGN OF LOOP C SI CONTEOL ROOM INDICATION NoNE BQUIR8D SI DELIVRE tO CORE IlPROVED FLOW DISTRIBUTION BOUNDED i 

FLOM TO 0112 LOOPS VIA SEAL TlaEs READER VALVE OPEN CASE 
IJctiol ICo (. LOOPSO 

RECIRCULATION DISCiRG PIPING FOR ISM VS. DESIGN BAS 
CASE (11/ LOOPS fOR LOCA, 1/2 

U1.4.15.01.2 HL0-358 VALVEI/ACTUATOR CLOSED No EFFECT ON INJECTION PERIODIC TISTING NoNE REQUIRED NomE NORMAL POSITION. IMPACT ON 
COLD LEG RECIRCULATION 
ADDRSSI N-1l SiCtION I 

01.4.I5.0Z.I NOV-351 UPS VOLTS LOW NO EFFICT ON INJECTION PERIODIC TESTING NONE REQUIRED NoNE UPS COMMON TO NOV-Mild. IMPACT 
ON COLE LEG IRCIRCULATIOM 

0 1.4 .15.03 .1 N CIV-AO - VOLTS LO1 CAUSES LOS OF UPS AFT )JO CONTROL ROOM INDICATION NONl RQUIRED mOwg IMPACT ON COLD LUG 

1lEE-IliSI NUTES R1BCIRCULATION ADDIESSED IN 

01.V.16.01.I C~Oz VALME/CTUATAU OPEN LTDON NOT AUTOMATICALLY PERIODIC TESTING REDUNDANT TfiNl FOR COMBINED &PARTIAL DIURASION 0f0Z TRAIN INCLUDES H1-1002. 101 REV1 

ISoLATED ON SIS/SISLOP. SI FLON RATE, LET111N4 SI FLOW, 000000) BY S1411k REQUIRED TO SPECIFY CLOSING 

PIRSA FLOD I OM CS LOOP A CCONTSINifl? 80OLTON ALO TIAII INECTION HR FLoO. CO-5Z5 AND CO-5DI ICEDIItIGV 

LIN!TA Tu 90 'A-V 00 FLOW ANU LI1ITEU RELIEP TANK cvmv R~ois U?A. fliSiOSLu?. 1 
FL!!CRi. FLCN TO POT5l OOS I SAPLCIT FIR I-? IVIVOTiUT CAIC 3113RU' 

IIAJ I Ol il.LCITIC TP 1I A pl F 

CAUS:S LOT. OF IP AFLTh8M )30 001IBOL8001 INIC l~i
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SAN 050113 UNIT I 

TABLE 1-1: SAFETY INJECTION /INF 113IS~LT!ON F41&A 

-LOCAL EFFECTS AND METHO0D Of INHERENT CONPE0SITI:; 

ITEM I DEOICI ID CONP011INT ID FAILURE B0OR DEPENDIST FAILURES DETECTION 111011I5I013 EFFECT UNCS Di EA18 

-A..I. 2CV-Oiz W YLVIIACTUATOR ....CLOSEO..- __ 0_ NO JFICT -_01 --- PROiIS1i - ONJQ I!. - - -NNE - - -LLal.DStO ________ 

01.4-.610.I CY-ZOD VALVIACTUAtAE OFIN (NAME AS PE.iI.lFRIODIC T13TING 1SANI Am I..NIE (SAWN AS I.6I. INOINAL POSITION. INCLUD1S 
NIizoI. 101 IRV REQUIRED TO 

___- __ --.-...- - - - - - - - - . . . - ___ ___ - - - - - -_ ___. - .. PICIF! CLO311G CV-iZIN 
CO-Ill IANDIATILl UPON 
Sli/SISLOP. 11NS3 INVENTOET 

UN102LA8L FLOW FROM ICI TO 

_1AVXCT9t91_SWU _ _10 IFIC? 001Pat VIA 111-101 

01.4.11.01.1 CV-204 VALVIACtUATOE OPEN 13ANE AS ..iI.lP1210DIC TESTING 1SAN1 AS 11311811NIAS AS 1..1..9 ICLUDES 111-1204. 101 IEV 
REQUIRED TO) SPICIlY CLOSING 

_______________ __________CU-5ll AND C0-5Z6 INEDIAILT 
UPON SISISISLOP. RNST 
INVENTORY CALC 11V REQUIRED TO 

ECS t0 Pit VIA kV-Z06 

0.1.10112 CO-ZOO OALOEACTIATOR CLOSID No IFFICT PEIODIC TESTING NoNe REQUIED NONE NORMAL POSITION 

01.4.11.04. Cw-zE? NALVI/ACtUAOD OPEN1 RCISS LETDOWN 001 - -CONTROL BOON INDICATION REDUNDANT ThINl FOR COMBINED -$PARTIAL DIUNIiON OF Z TRhl INCLUDE5 0:-3. HaV IS 0130 
I-- UTOitATcALL IS'OLATED ON SI FLOE LATE, EIACEUP SII PLOW ROUN0ED E1 SINGLE TRAIN DORING STARTUP. 101 LEV 

3131S313ILOP. DIVELSION FLOW LENOTE-NANUA11 FAIL-CLOSED INJECTION FOE PLOW LATE, REQUIRED TO SPECIF! CLOSING 
- . .- 111FB0.E10 .LOIA-iTPONM. -. 4 . -~[AtITAALII t 1IF~If IJ1K-C l1JLSVII .E-II-11- 110-IUJINNJL.3131LOf -Lf 

ECS DRAIN tANl 01 HIAL WATER INST1 IN0INTORI INVENTOR? ElCHiS LETDON IS IN SERVICE 
RETURN. IFLON LINITID TO LESS 
THlAN to 0P1 IT LilE LOSS 3313)___________ 

* 0I.4.IO.oO.Z CO-ZN ALIACUITOE CLOSED P OEFC ERIODIC TESTING NoNl IIEQUINEE NolE NORNAL POSITION DURING POWER 
OPILATION 

* ~.I~ii6.S.ICO-il~ 91 ~ jJ......ONtACT5_VlN . LITIQV#, -IUflTI JJL 0LOlllTl P______ REDUNDANT INPUT E101 T1411-11 .RUCIP-11100P&I MGINST 51 .

1 04, 281 (SO-I, 3) (OPPI EOT ISOLATE OW TRiNl A SEQ DIVERSION HEOW LOOP A 
3131313ISLOP 

U...A.CUMZD, 203, SIQ I CONTACTS CLOSED LITOOVII 3CAIS ItD9NN . COW 001 kBO INDICTION -. NONE EEQUIIED - - no ---__ 

lot, 28? (50-, 31 1O11 ISOLATED 
01.4.11.06.1 CO-l0t, 203, SEQ I CONIACTS OPUN LETDOWN, IICIS3 LETDOWN WILL PERIODIC TESTING LIDUNEANt INPUT FRON TfiNl A INDUCED REDUNDANCY AGAINST SI 

- _____ N4DA ZN0,0 00,.. ~ 1OP NOT ISLT MW E I NQUINCIR ._ DIVIN E ION~ a.t! LOOP A 
S IS/S I LOP 

0A-.6.I.O. CV-ZZ 203, SIQ I CONTACTS CLOSID LETDOWN, EECBS1 LETDOWN CONTROL L00N INDICATION NCNO ElI'JIRID OI 

_ LO! ZOO _1.0.i lJ oll ISOLATED 
DI.?.I0. CO-ZOZ, t03, 204 13-I0 ON AUTO-CLOSE SIGNAL TO CONTROL LOON INDICATION NONE kEQUID FOR ICOJ NONE FOL ECCS N.)RIAL Pc-itION FOLLOWING S8Q

IRELAY) CY-!OZI, DE-RNSEGIZING I! SlsiSHOP. FAILUE 

...... - !IPICAIVI 54.810!D PILOTS------------11-.-1 1_49.  
FII!OZjIZO3 AID CLOSING VALVO S TO EN-DSTABLIS3 LETAIDO.  

PARALLEL VALUE CY-1ZOO 

01. 1 16.01.2 cj- :02, 203, ZOO 81-r OF 0? SIQ IZ AUTO-CLOSE SIGNAL PIRIODIC TESTING REDUNDANT SIGNAL FLOEN0 SI 11 00 11UR ELIABILITY POD POSITION OP RBLAV DURING 

(RELAY) DISABLED TO CV-20ZIZDO. SISISISLOP ISOLATION OP LETDOWN NORMAL OPERATION. POAjLLUL 
R!DUNDINt SIGNAL FROM 500 NI VALVE C-A-f~ 10TO-CLOSI .  

VIA ISLOY 03-12 'NAPF-CTBO S:;0A!s/O o. a 11AD . VIA 
811-11 T NOe)1
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InG8c11 CJRE Co-JLIG SISTER S15GLE FAILUS AIALYSIS Page 62 of 510 
SAM 010FI UNIT I 

YAL 1-1: SAFETI VJBCTISOM / 11[ EF ISOLATION FFEA 

LOCAL IFFICTS AND MITHOD OF INIIRET COMPINSATINS 

ITBn I DEVIC ID COMPOST ID FAILUBI RODN DIPSIDNT FAILURES DBTECTION PROVISIONS EFFECT 0 8CCS S1ARIS 

Z....I.I.*.DII CLD!. I2. ZO J~ ~ .O. -- - .CDNtICT3 CLOSE TO PROVIDE 31; CONtROLM100 INDICATIO .AD LIiUIEL I iEI.-1QS 108 FOR IM-- - -. VRA 

IRILA I SEL-IN SIGNAL to RELATS 11 SISISISLOP. fI11011 

11-.11IND 3-8.1 RESULTING IN PRIVINTS RL-OEING VALVES TO 

_______-LO3 -__ _ __ _ _ - ---- - -- -- - - -,__-_- - - - 91-111LI IMlII1 .  
CV-01 Ii0.IZ04 MI DESIRD 

(SILAVI) CV-.10 3~V -11i Off I-E-EII N 11 SPECTIVE lo EIDI-ETN REDUNDANT SIGNALS AN0 SEAL-IN REDUCED ELIABILITY FOR POSITION OF lLA! DURING 

111LIVICO-IACT311 COI 0 PUOEI3CLOI lQ.I 1P1ON1 S QiilLQ.E 19 S 198ILO IS.LTO OFLTOAMRA PRTO 

IGNIALl TOMA CVO0 DSBILIS 

13-10AID SIGNALS IND SEIL-I 
I~10 11 11O S 1Q II IELAIS 13-li 

AND l-t UtAIP0IETE 

I.4Ai-0S.ICV-Z 02,~ 198 I-l -! ATO-CLOSE1 SIGNAL TO CV-101 CONTROL 201IDCAIN NN RQI E C FO____NmaFO_ ae NORMAL POSITION FOLLOWING IE 
111,A1) I AND CY-0ID SlICE 01-ENEEGIZIS SIS/SISLOP. FAILUR 

SOLNOID PILOTS 1111OZ IND PRIVENTS EN-OPEING CV-Z0i AND 

___________ I-lill, CLOSING VALVES - __-____-____ ~ -CI-ZOI TO ____________ 

LNONITS 0PRLLEL VALVE Cl-O0 
UNAFFECTED 

01.1.1i.OI11 CV-2Ao j. .. jj-I 1W O04 _11 of 31I UT-LS SIGNAL PERIODIC TESTING __ REDUNDANT SIGNAL PEON SE1 _11 REUCID RIASILITI FOE POSITION OF RELAY DOSING 

ELA)D13AID TO CV-iZI113. SISISISLOP ISOLATION OF LETDOWN 110111. OPERATION. PARALLEL 

RIDINDANT SIGNAL MRO SEQ Ni VALVE CU-ZI AUTO-CLOSE 

______~VI 111,1 1EA 3-I0 UNAFFECTED ___________SIGNALS FNOM 2141 NIAD 1Z VIA 

H 1-lil110D01-13L 

lI.4.iiojl CV11 ill, ill El-Il 0__ON _ _ CONTACTS CLOSE to PROVIDE SIN CONTROL NooN INDICATION NONE REQUIRED to BECC NomE FOR SeCs NORMALPOSITIONFOLLONING SEQ 

-IIIAC-IS SISLtoIRL13 IAILURE 

13-I1 AND 11-13, RESULTING IN PREVENTS 1R-OPlING VALVES TO 

AUTO-CLOSE SIGNAL TO ____- ES!TAELISN'LETDOINIF 

__4_1_i___________1 
DESIRED 

0R-EE1RGI113 RESPECTIVE 

SOLENOID PILOTS 

Fitiilt3iIDOi, CLOSIS 
AVES 

1.601C-ill, 01*, i0 83-13 OFF - SEQ i1 SIAL-IN FOR PIRIODIC TISTING RE0UNDANT SIGNALS AND SEAL-IN RDUCID RELIABILITY FOR 'POSITIOl OF BILAY DURIG 

(RELAY) CV-il/03104 AIND AUTO-CLOSI- 110 SE 1 iSISISISLOP ISOLATION Of LITDONl NOOMAL OPisATION 

SIGNAL TO CM-10 DISABLE.  
ISDUIDAIT SIGNALS AND SIAL-Il 

PEOt St it VIA BILAIS i-Il 

AID 11-13 UNAFFECTED 

0..1. 11.1 Cy-2j, 203, UTIL ITY BUI VOLTS LONI SOLNOI VTLV S FOR CV-ZOR, COlTUOL 8i0 IIIDICATION NONE RIQIJIID moms 

ill, i1 (6-ISII 203, A C20 i? AND S IQ RELAYS 
SElID, IL- DE-12GIZE 

ISOLATING LITOVA AID S C T S L 

LITIMl.PAALILVAVICU20
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SAN BOOMF UPIT L 

TABLE 1-1: SAFETf INJECTION I sAIN Ed ISOLATION FlEA 

LOCAL IFFICTS AND MET1OD OF 1IlEET CO1PINSATING 
ITEM I DEVICE 10 COMPONENT 10 FAILUIR R0BD DPEIDiNT FAILURES DETECTION POVISION EFFECT 0 SCCS RIMAIIS 

91.I?.0 4 -4l VALVI/!T401 PHL -- -- i 1!15ALVES OPENED CONTROL ROOS INDICATION _ REDUNDAIT VlLVE1 0V-834 REDUCED REDUNDANCY AGAINAT SII 
FROM LOOP A COLD LEG BOUNDARY ANINUNCIATION FLOW MIESION IRON LOOP A 

01.1.11.01.2 80-lil VALUIACTUATOR CLOSED go EFFECT PEIOIC TESTING NONE REQUIRED some NORMAL POSITION 
13.02.I RO1-i ICC-1 0 toL LO CONTROL R INDICATION NE QUIRED NosE 

(141101 
__________ 

N~I.E o -Ili-5 VALVE/ACTUATOR OPis I Of I SIEIIS VALVES OPENED CONTROL ROO1 INDICATION, REDUNDANT VALVE KOV-133 REO'JC19 REDUNDANCY AGAINST SI 
______F ROM LOOP A COLA LEG 11O111911 ANNUNCIATION FLOW DI VERSION PEGS LOOP A 01.18.01.1 AdV 834 UAiL1l/CTUA~Td1O W O -- 9 ilC F~~l 

01.01.1.2. 108-8)( SALIl/ACTIATOE CLOSEDN FET- PROI ETN O81QtI or OMLPSTO 
01.1.18.01.1 50-834 PC-4151 OtEN NOV-ISV OPENING ELOCEED PERIODIC TESTING (SA Is (SASS AS IOEDAL POSITION. PRESSURIZER 

PEDISURE INTERLOCE 
II.1.11.0.i 1505-134 PC-425I CLOSID 101-131 OPENING NOT ELOC11D CONTROL BO INDICATION REDUNDANT SALVE fSO-fUC NA AGAINST S1 

I FLOE DIVERSION FROM LOOP A 
IAI 01.I.It.0).I 809-834 SC-Z VOLTS LOS _ S FET ___CNRLRO NIAIN NN EURDRN 

(41-1I2f t 
oI.i.IW.EI.I CO-Sis VALVE/ACTUATOR OPEN LOOP I RCS SAPLS FLOW OT CONTROL D001 INDICATION EROUNDART VALVI OV-32l( IDUCED REDUNDANCI AGAINST SI EJEMfL POSITION. INCLUDES 

flOiLOOP A_1_ COSOLICED0115011NIEUCIAT.I FLOW DIVRISION PROW LOOP I A 0-55 
OTI CONTAININT VALV P10 __TING__IOS_88 _lt_0 _ 8018_IIOALPOSITI 

10-3302 NAFF ECTED 
01.1.19-DI.2 CO-955 VALVEJACTUATOR CLOSED LOOP A ge SASPLE FLOE PERIODIC TESTN NO4NEl 11111UI111D NONE 

-.-- iiOL~IED -- -_T__ ____ .. -____-__...___---_-__-__ 
01.1.19.0Z.I Cv-D5i VALVEI/ACTUATOR1 OPEN LOOP C CS VAPL FLOS NOT CONTROL DOGS INDICATION, RIUNDANT SVALVI IS0-331 ROUCED REDUNDANCY AGAINST SI NORMAL POSITION. INCLUDES 

_IOLAINSID E COLD NIN lNT. FLOW DIViRSION FROM LOOP C SO-S6 
110--f-OUTSIDE COTAINMENT VALVE 

P3-3303 UNAFFECTEDLC 
CO-01i VALYD/ACTUATO- CLO-830D LOOP C DC SA1PLE 0LOW POSTOL TS01INGICOSE0 8 ERlll 1 NON 

01.4.19.01.1 CO-S55 VITAL lS NA VOLTS LOS LOOP 1.C DCS SAMPLE FLOE CONTROL 800S INDICATION Noll REQUIRD o se VALVE SAFITY FUNCTION IS to 
CO-lEO 11-3114y) ISOLATID FAIL CLOSED 

01.4.1Z.101.I 0-3 AL - 1OPEN LOOP 1CCS SAMS FLOW NOT FIRIODIC TETING D95OT5-SANUAL, FAIL CLO ATII R 2-t 
13 IOLATED ON TRAIN A CIS DACEUP ISOLATION VALVES FLOW. SOUNDED SY SINGLR TEAIS 

01_ .5.2. CV-1-5 5IJCTION FOE PLOW. C-Sill? 

01.1.10.01.1 SV-332 VALVE CLOSED LOOP 1, C ECS SAMPLE FLOW CONTROL BooS INDICATION NoNE REQUIRED NoNE 
ISOLAT I 

IRELAVS) CONTACTS WiRED IN PARALLEL 
01OI.4.20z.Az. 50-3302 13, C13-T OFF C II LOOP I, C ICS SAPLE FLOW PERIODIC TESTING NONE REQUIRED NONE NORMAL POSITION FOR 011-1.  

- - -IEII[..........ISOLATEDiSOV-3101 . . .- .E _--._ -- - _ ELAYTCOETICTIIRE18 IN-
IS-LtGIZID PARALLEL. DIl IS CIS RELAY, 

DOUTS IS CIS OVERRIDE RELAY 

0 1.Oi sw -3 302 L-VaC ON Igo CI3 LSAOP CS IP.L.20 .0 PERIODIC TESTING --(SAMSTni1.410lC 1 ilosE POSION7OotpuVH 
IPC-1121-II 0R1ENRGIZE TO ACTOA1 

Al42OD.25-130 CIS-B OFF ICISI (SINS AS I..02IPERIODIC TISTINIG (SAME AS 1.11.0D22 (SAME ASI.ZOLI 

01.4.20.DV.1 SW-3302 SEQ I CONTACTS CLOSO CIS TRAIN S ACTUATID TO CONTROL R001 INDICATION, (AiD AS lAS is 
20- .I ONll L C-C30 PRIODIC TESTIN
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TAML 1-1: SiVITI INJECTION / RAIN PN ISOJLATIONI MiA 

LOCAL EFFECTS AND HITHOD of I111121? COFISATINA 
[ Tim I DEVICE ID COMPONENT ID FAILDES lMODS DIPINDIN? FAILURES DETECTION PROVISIONS Affect ON fecs NA 

120-1. 1, 3, 41 10111 Of LOU P1EISUUIIZN.PEUSUIE 
116. ISLA OUTSIDE COMNTAIETI 

allLAZE-hI.VO lugiE JZE~ ILIL LUJAI - -301ILE ILS-CnASID..-- CULI0JDATQ JIIIIRL - -. _ _
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TABLE 1-2: SAFETY INJECTION BOUNDARY VALVE ANALYSIS
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SAN 001R UNIT I 

BOUNDARY VALVE INALYSIS 

---AIt 8ELATED BO;UDA1Y-> (----------- -- SAFETY RELAT 8 BACIUP --- --- ------- (---------------I IO-SAPIT ELATED NACIUP-------- ----
ITN I TAG U IIC/AUTO? LOCEIR0 TAG I NCIAUTO! TAG I NCIATO! BBAi 

LLAL i lk cLOSIS JG5 lSlOII t IIR AUl fL0 L3 __ 
01.1.01 SIS-30 CLOSID NO NoNE NoNE C-SEN CASING VENT 
01.1.01 113-301 CLOSED NO NoNl NoNl C-I01 lIbCIARCE NEADER DRAIN 

AL WL I1 Ct0L6 JolQ 10II G50 
CIOINECTION 

01.1.01 15-I311 CLOSED NO NoNE 11-321 CLO3ED I C- DESNRGE READER DRAIN 
0.0 1 S1-1ji CLCSjj ___M.J _gg JNN __ ___DSERC uE !I -__-___ 
01.1.01 SI1-3M1 CLOSED NO SNONE N-ElS NE 10 D 
01.1.08 S11-32 CLOSED No NoNE NoNE 1101-11M INTER-DISC DRAIN 
6.1Ij 1: IIAIITQ.. - R1lE _____gg -p .~Nh4 1 11~iTI AIS SITIN C-3E CONDENSA1TE SUCTION ISOLATION1 

01.1.10 INS-555 CLOSED N10 NoN NoNE C-1R CASING VENt 
01.1.11 FNS-5S CLOSED N0 NONE NoNE i-lN 11N1FLON NEADER VENT 

i GJL iL .CI&IIL IIILON 1DE VENT 
01.1.13 1NS-43 CLOSID No NoNE NoN0 C-IN NIN11L,011EADEN DRAIN 
01.1.14 CV-3f AUTO INS-113 OPN INS-Oh, ill OPEN S -IN CONDEN3ER NINIFLON ISOLATION. OONISTRIAN 

01.1.15 PMS-415 CLOSED IES C-I? NYPASS 
01.1.11 FVS-45D CLO380 Nd NON NONE C-SN DISCIANCE HEADER1VENT 
01.1.1? NV-85 8 AUTO f-4/3/1, ?CV-4ill, go 0/ l0 AUTO , 51 6 1 M 5 CO 

AFI-t, IO, l, I-, lS, 1T, 3 il, iN, 5 ill, i, 
NV-ill 10 

0- I.LI S1IS-331 CLOSED go 80 NONE NV-N51E INTER-DISC DRAIN 
01.1.11 SIS-30S CLOS1D 0 NoNE NoNE I NV-851S INTER-DSC DRAIN 
01.Z.021 S1-301 CLOSED NO NoNE NoNE -SEA SUCTION DRAIN TO AU BLDG SUP 
01.1.04 313-301 CLOSID NO g ORE S-SEA CASING VENT 
01.1.05 115-31 CLOSE0 N0 NoN N 0-501-S IS EADER D1AIN 
01.2.04 S13-310 CLOSED N0 NoNE NoNE C-S DISCHARCE READER PRESSURE INSTRUENT tIST 

0.1.05 1 1I-311 CLOSED N10 N0lli 311-. CLOSED I O-0N 1ChIGN .B 

01.1.06 113-SI0 CLOSID NO NoNE NoNE G-SEA DISCHARGE ERUNE DRAIN 
01.1.01 S83-516 CLOSED 10 NO No0l IN-NIA INE-DISC DRAI 

NON F NYI 1-6* LW _0__ O ol-153A INTER-RISC DRAIN 
01E1-01 EV-1541 AUTO NooE CONDENSAT AND EEATER1 DRAIN SISTER G -SO CONDENSATE SUCTION ISOLATION 

01.2.11 FSIN CLOSID N0 1ON 101 N-S1 CASING VENT 

01.2.11 FS-410 CLOSID N0 IIONE NoNE ill AINILON 11ADEl VENT 
11.12 P05-010 CLO3RD NO NoNE NoNE G- C-ANINIPLON READER VENT 

7 0 81.2.13 FMS-Sil CLOSED N0 10N! NoNE S5 AINIFLON EADIE DRAIN 

01..1 CV- AUTO 6-OE I OPEN C-I CONDENSER IILON ISOLATION. DOWlSTlRAS 

DRAIN INS-SEE NOSMALLY CLOSED 
01.2.15 IVS-54O CLOSID YR0 NoNE NoNE CO-SO YASS 

F1 1 6NS- 36 CLSD 0 OENN -SO SUCTION 111DIR DRAIN -

01.2.11 Iv-85!1 AUTO CV-12/il, ICy-I56/1/8, NO-20/21/12, !OV-1z04, AUT INS-4l, 01, 54?, Il, ?, M, 5NS, 5A 106, CLOSED G-3 FIROVATI DISCHARGE ISOLAON 
AFi-3I, 306, n81, 1IS-111, Il1 IW fi, Ill . M.0l SIR. 500, 102, 112, 

RO-Ol, 1 
0112.18 513-331 CLOSED NO NONE NONE W 5BA-Ol INTER-DISC DRAIN 
01.2.1 SIS-338 CLOSSD NO NONI NINI 1:14-85IA INTR-DISC RIN 

I - -8088
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8UNDARY VALVE ANALYSIS 

- - -- -- -- - NO-II-B LI I A P- -- - - - -

SAFITI RELATED BOUNDAR- ---------- -----SAFETY -LT-- -C-I-P ------- ------) )-

IThN I TAG I ICIAUTO? LOCID? TAG I ICIAUTO? TAG I NCIATO? 188EVIS 

81f.1.EI.01 OL USID ~... - S TH8 AR K1o BOUN0AR0 VALVES U11UE to TSi TRA I 
1C' INJICTION PATH VIA NOV-850C. MO-358 IS 

ADDISSIO AS PAST OF TIII COMMON BOlDASV IN 
SCTION 1.4 OF TIS TABLE 

01.1.01 BCS-019 CLOS10 50 Noill 803-011 CLOS10 I LOOP A ODLG(ICAR8 hl O80 
01.1.01 BCS-01 CLOSED g0 00il 85-028 CLOSID I LJOP I COLD LEG 0ISCAIGII D11l1 TO EC0? 
01.4.03 BCS- CLOSID _ 0 IIoil ECS-0so CLOSED I LOOP C COLD LIG (DISCHAIG) DRAIN TO ECOT 
01.4.01 ECS-Ol CLOSED 0 No lC-0il CLOSID I LETD0OWNl Lil DRAI TO SCDT PUMP SUCTION 
01.4.05 31-11 CLOSN No NONEil IO I C-R IPASS. T1OTTLID OPEN FOR TECB SPIC 

SURVBILLANCI OF 31 MIADI 80101 CONCINTRATION.  

FAILUNE OPEN IOULD DIVERT SI FLO POMOTE TRAFIS 1 
AND DISABL8 OUTSIDO CONTAINMENT ISOLATION FOR SI 

011011 IIS-120 CLOSID 10 MoNl NoNl E 0-31 BIPASS. TitOTTLID OPEN FOR TCH SPEC 
SUREILLANCI Of SI READER 100 CONClNTRATION.  
FAILUSA OPEN MOULD DIViRT SI FLOE FROM 80T TRAIlS 
AND DISAil OUTSIDE CONTAIMENT ISOLATIONl FOR SI 
1110188 

01.4.0E s S-1 0 CLOSID No NOl CAP 1 S1S N!1D88 DAi1 DONSTREAM OF IN-851A 
*I.4.88 IS-341 CLOSiE H0 NONE NONlE . SI4 IiblrSiNPFl8 ittlif6F :IVi 

011.01 313-344 CLOSED No NOll NoN a SiS 1EA01R VINT DOEISTREAN OF IV-85iA 
01.4.10 S1-341 CLOSED 10 NOll NONl ISIS NEADI1 SAMPLI DONS3RlAM Of NV-1518 
01.4.11 515_-8 CLOSID s0 .I S1l-345, DI? CLOSID ISIS 1101R VINT DOISTRiAN Of 1U-8518 

01.1.12 SIS-161 CLOSED NO NCNE NoNE I l1i WEANH VEST, MAl SI EBR 
01..11 5!S-361 CLOSED N0 Nol NoNe I SIS RADER VINT, LOOP A SI PATH 
01.4.14 EV-858 8ELiEP 10MI O0-- SWIlliGEflRfilfiL1011UP NTANI ORNl0A1 

SITTING EINGE RBSULTS IN SI DIVEISION DURING 
SBLOCA 01 NSLR. SETPOINT VIRIFIED AS PART OF ASIE 

01. 15 IS55-390 CLOSED IRS BS MADI FURGE TO MIL IOLDUP TANI 
01.E.11 I1-386 CHICI molN SIS-87 OPEN SPRIIld-LOACI0 CRCI VALVE RILIEVIS $IS IEADEN TO 

-- lOLDUP Till. 1081RMLERiTl IdGANlGISOLtS I1 
SI DIVERSION DURIBN SELOCA 08 MSL8. VALVE 13 NOT 
INCLUDID IN ASil SECTION 11 IST PROGRAM 

0..1sis-l85 Caosm its SilbF~tt SR C PCEfl 
STATI4NT INTRED WHEN VALVE TiROTTLID OPEN FOR 
SURVEILLANCE OF 31 MEA0ER EOON CONCENTRATION 

01 .. 111IS--I8 CLOSED N--i0 NoNE NINOnl NEElLE i(SIlPLI VALiE CLOSED I SI DEII ORPUBCE Lil PRISSUR INSTRUililT 
ISOLATION 

0! .. I1 SIS-08 CLOSED NO olN Glill1 CLOSED I LOOP C SI NIAlD8 NITROGEN TEST CONNBCTION 
0! 4.20 SIS-410 CLOSED NO 5ONE 000ill I CLOSED I LOOP 1 SI 58-408E IITIOCll TEST CONICTION 
01.4.21 SV7020 AUTO VOIUEC, iS1405 AUTO LO(P V SI IRAUilN SAMPLI LINE CONTAINVENT ISLATION 

01.1(.! Sj-?O!B AUTO SV-102A, SIS-4A6 AUTO LOOP C SI IIAD88 :AlPLE LIl Coll 11IN T ISQL-IOl 
01.4.11 OV-356 CLOSD 110 VCC-305, 30 CHECK LOOP A CLE ISOLATf0N.TALvEElrFPiD UNTIL  

CHARGING PUMP(S) RUNNING 
01.4.1 No-35? CLOSED N0 VCC-30s, mU6 CIICA LOOP 8 CL8 ISOLATION. VALVE NOT OPINED UNTIL 

e11490!; 1ItV?(S) NUNNING
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BOUNDARI VALVE ANALISIS 

--- SAFETI RBLAT0 8OUNDAR -) (--------------- .FITI ILATED BACIUP-------- ------- (--------------- M-SAVIT RELATED EACUP --------- ------
IS I TAG I 1CIAUTO? LOCID' TAG I NC/AUTO? IG I IC/AUTO? 8811ASES 

---- ----- --- ---------- ----------------------------------- -------------- ~------------ ---------

01.1.21 CI8-3o OPi No1 - C85-13. 361. 32, 31/31t, 31, 316, Ile, m, CLOED I INSt FILTIE PON? SUCTION. VALVI 38/11SINNUC 

01.(.21. CISND CLOSt 61101n M 1 

OPEATION TO EEF SEP TOPIC ll- COMITS.  
tes SPC ACTION ENTRY FOR IRUPIALI RUST 

REQUIRE1D MITI VALVE OPEN. CES-)]$ IS ROUNDAET VIOM 
SE BAel to III PIPING 

01.4.21 CES-308 CLOSED 1ES EFUELING WATR PUEPE50ASS TO RUST.  
OPNOTO I VOl SICOID.RI IECIECOLITION-----

1.zl ISl COE 0 SPIlCLOSED EEL-5NA CLOSED EEl. ION ECINGI CONNECTION TO EMS? 

01i..30 CS-9it CLOSJI NO0 01.8.1 CIS-301 CLOSED Mi No MCSI I C-NA DEDICATED SAlE SMI10ONS N[NIFLOE DRAIN 
A0 1.. CRS-31L CLOSID O 01 .C1Is!i, Ai' 73EN, i~o 802. NO CLOSED I C-NA DEDICATED SAFE SNUTDON NINIFLON TO DUST ____ 
1-131 cgs-Ili CLOSED No CAP EUST LEVEL IESTRUNENT NOZZLE DRAIN 
81.4.32 UNINON CLOSID N0 NINE l REST LEVIL INSTRUMENT I-ISI DRAIN 

NNoNE ST LEVEL INSTlUltNT _LT-101D oR 
01.4.31 UNION CLOSED 0 NoNE Noll I EMS? LEVEL INSTRUMENT ILT-10Z01 DRAIN 
01.1.35 UNINON CLOSED 0 NoNE NoNE I RUST LEVEL INSTR10INT ILS-301 DR1IN 
01.4.31 LDS-00 CLOSED N0 lost LDS-0Oi CL,011 N LIDOEM LIME DRAIN VPTR1A1 OP REG0NERATIVE D1 
01.8.31 LDS-00Z CLOSID 10 NoNE BLIND FLANGE I LETDOWN LiNE DiN DOENSTREAN Of REGENERATIVE R1 
01.11 CM-ZO2 AUTO CV-5ZD oR CV-DZE/LIS-31Z OPEN I el LETDOWNMUSOL*TIOM. VALVE FAILURE OR LEAIAGE 

- . ~~~~~~--U ti 4, -a I. 12 -in a- .......IULLtUO ALA f I_ AL IJ j __RE .1 ADDRESSED IN EOI. E0IVIR, EVEN IF INCLUDED IM 
001. DIVERSION WOULD STILL OCCUR FOR SILOCA AND 

- - .----..-.-.-----.--.---- ___ __MILO_ VIA IV-206 TO PR? F 01..A1 cV-Z03 AUTO CV-SZSOR1 CV-DZE/LDS-312 OPEN I BE LETDOEN ISOLATION. VALVE FAILURE OR LEHIAGE 

RESULTS IN 2I DIVERSION, AND EACIUP VALVES MOT 

ADDEEISID IN 101.- EUEEVDR,VBN II INCLUDED IN 
Rol, DIVERUION MOULD STILL OCCUR FOR SELOCA IND 
ISLE VIA ED-ZO6 to PEt 

____ 0.8.80 CU-iON AUTO CV-DAS OR CV-DZ6/LDS-312 OPilN S CS LETOOVI ISOLTION. VALVE FAILURE OR LEAMAGI 

RESULS INS DIVERSION, AND MACEU? VALVES NOT 
ADDRESSED IN Sol. HONEVER. MON If INCLUDED IN F--- ---- --- -. ... -.. . . .-. . . .-... __________- ____. . . . !qL V!!4V0RSIO MOLD STILL OCCUR FOR SBLOCI AND ___ 

ISLE VIA EU-!0E TO PEt 
01..1 CU-lUI AUTO8 LDS-OlO, Nt'V-1111 CLOSED ECi EICISS LITDONN ISOLATION 
0 1.8. PU- i? C LOlI So moi NoNE 101fFV PUPP? ET! H!NFL04 DIAlUIN DWSTIIAVH OF CV-EDR1 

01.8.4 PEi S-15i CL'ED MO N0NE Nll NFEY PUMPV RUSt NINIFLON DRAIN DONNSTRRA OF CV-87Di 
01.1.14 FES-511 CLOSED M0 NoNE l0ss H Fd PUMP RAST M!MIFLON DRAIN IN CAON RETARD TO 

NOiT
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SECTION 2: COLD LEG RECIRCULATION 
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COLD LEG RECIRCULATION NOTES 

1. Item numbers in this section have been assigned as follows: 

02.1: Train A CLR pumping and filter bypass, CLR flow 
path to RCS Loop A and boundary devices 

02.2: Train B CLR pumping and filter bypass, CLR flow 
path to RCS Loop B and boundary devices 

02.3: CLR flow path to RCS Loop C and boundary devices 

02.4: Common flow path and boundary devices.  

2. Table 2-1 is the Failure Modes and Effects Analysis (FMEA) 
for the CLR function. Table 2-2 is the associated boundary 
valve analysis.  

3. The boundary valve analysis for those portions of the 
Containment Recirculation and Spray system associated only 
containment spray is contained in Table 5-2.  

4. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
**** as the first character of the REMARKS field.  

5. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "* in the unlabelled 
field adjacent to REMARKS. Items flagged with "#' in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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COLD LEG RECIRCULATION REFERENCES 

Pirina and instrumentation Diagrams 
5178100 Reactor Coolant System 
5178110 RCP Seal Water System (Sh 1) 
5178111 RCP Seal Water System (Sh 2) 
5178115 Safety Injection System 
5178120 Containment Spray and Recirculation System (Sh 1) 
5178121 Containment Spray and Recirculation System (Sh 2) 
5178135 Volume Control and Charging System (Sh 1) 
5178136 Volume Control and Charging System (Sh 2) 
5178140 Letdown Demineralizer System 
5178145 Boric Acid System 
5178150 Reactor Cycle Sampling System 
5178403 Gaseous Nitrogen System (Sb 4) 
5178404 Gaseous Nitrogen System (Sb 5) 
5178443 Instrument and Service Air System (Sh 4) 
5178447 Instrument and Service Air System (Sh 8) 
5178449 Instrument and Service Air System (Sh 10) 
5178950 Post-Accident Sampling System (Sb 1) 

Elementary Diaarams 
N1542 Sh 1 Recirculation Pumps 
N1546 Sb 13 Station Loss of Voltage Auto-Transfer 
63719 FY-1112, FY-1115A/B/C/D/E/F (Sb 6) 
64374 MOV-883 .455369 MOV-1100B 
455371 MOV-866A/B, MOV-lS/19, MOV-356/357/358 
455432 HCV-427A/B/C 
455437 CV-410/411 
455448 CV-304/305 
455510 MG-SAF/BF (Charging Pump Lube Oil Cooler Fans) 
455875 CV-406A/B 
456246 FCV-1115D/E/F (Train B) 
5150626 Charging Pumps 
5150885 480 V Bus #1/2/3 Undervoltage 
5151028 MOV-1100C 
5167841 CV-2145 
5202909 MOV-1100D 

Other Drawinois 
63714 Sb 1 Loop: PT-425 
64383 One-Line: CSAS Inverter (Train B) 
451410 Loop: Recirculation/SI Flow 
457257 Loop: LT-100 
5112418 Schematic: Auxiliary Relay Rack R12 (Rear) 

55-1.0-10 Reactor Trip or Safety Injection 
S1-.0-12 SI Termination 
S1-1.0-20 Loss of Reactor Coolant 
S1-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-4-39 Safety Injection Alignment 
S-12.3-7 Monthly Sequencer Testing
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S01-14-40 Control of Locked Valves 

Other Documents 
SD-SO1-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SOl-590 System Description: Safeguard Load Sequencing 

System 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 2-1: COLD LEG RECIRCULATION FMEA
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TRoll A FLOWANt-3 
02D.I.S1.0I~ M ANUAL VALVEClE RI EAGElsPS.IN PIDCARELAC EDNATTANLS F RI RRIGPM 

LElLA i- olA,;%l 

02.1.01.02.I CISCE VALVES,NOEPAIEIPROCTRTNICLDS 
R08,C-R, 

LOCAL EFICs IND METi')! OF Ia5h!qT 0f.?H iAnT! 
1111 HK 0 COI1;0MENT I5 FAILBSH~ WEiSilDINT FAILURi 

RENAMESp agi 

.. 1998 9881 ~-DIC SURIllLLANCE10-li1iI 

TRAIN A FLOW -331 
OZ1.01.01.1 EANUAL VALVIS. OPiN _1VERSION OF TRAIN A PUEP FLOW PERIODIC SUIVILLANCE SRI TABLI I-1 FOR DITAILID SPOTINHIL LOSS Of NOTE TRINS fi TE Z FOR DETAILED 

TRAIl A ROUNDARI Al, 10 OUTSIOS COTAINliNT .ilBOUARI VALVI ARALYSIS OF CLR. NLR AID SPRAY 8UN TO 1UNBARYllfffNff SW 
RALVU IICE All NOT LOCIID UNISOLARLE LOSS Of INVENTORY 
CLOlE 01 80VIDID lITS SRTROUtN OUTSIDE CONTAINEENt 
RACIUPS, LOSS OF RECIRCIRNs? WALVISWEICH AlE NOT LOCCcD 
1E51150R1 CLOSED OR PROVIDED VITO SR 

0N.1.01.01.1 MANUAL VALVES, CLOSED V O-RIODIC URVEILANCE D
TRAIN A iOUNDAI 

42.1.01.01. CIICI 01 R1LIEF NORAL IP13SIVII TERR AR NO VALVES IN T013 
V.AL.V. TRAIN A P TCATEGORY 

0 10 001. 1 0 1 G I 

Of.1.01.U1.1 C-USA PIJE/MOTOR LON FLOV EREOCEE RECIEC PUMP OUTPUT TO FERIODIC TSTING REDUNDANT TRAIN PHR)!LITY &- TRAIN A RCIRC 1PUMP IST DRY RUMP AND REFUELING VATER AWD CIEQ -- - - PUMPING---------Rif UkLlI I MCNE~LjNI FLO 
PEEps. No EFFEcT ON ICTION TESTS INADEQUATE to VERIFY 

210PERFORANCE RELIVI TO 
MINIMAL SYSTR 0i0 C-t. TEC1 
SPEC EAST ALSO IR REVISED TO 
REQUIR OPRA)ILITY OF 

0 I131.). C-ISA tShill.I~ 

02.1-03- 0 TRAIN A RLCISC PUMP FAILS TO PERIODIC I(SSING ISAUPLLI iMS-- NORMLOSITION 
0ALStA OR TRIPS AR STARTING 

El.I.13.UZ~~~l C-OMSAOMT8AINt A18EC80 PEllP COillTNRO 10 IC lS IN REDUNDANT Thin ORTAVSllAM - U1NOI~YDS 

P ICT31 flC I IICISC il 108 F dsifhi M STARTS 08 CONTI0 0' IDCTO h~lz-Il01 FAILS TO TRIF, RISULTIlC IN ERCIEC PUEP CR ELICTRICAL PONI 
OUT OF SIQUiNCI BUS LOADING OR 
(IF PIIOiTO ilUallRNCEI PUMils- __- -- --- -- - - - -- -__ 

- .1.DZ.03U.1 C-1SA ________ -IlZ TRIPPID RUS UN TRIP SEAL-IN TO TRAIN A CONTROL 8001 INDICATION REDUNDANT TRAIN IERILIT Of TRAIN A RECIRC 
-Ui RauE RECIEC PUMP. TRIPS PUMP IF FUMPIc 

RUNEING, LOClS START IF NOT 
0~I.V3.01011 C-ISO ___12lI UNTEIPPID BUS Ul TRIP DEFIATID TO IRA!N PERIODIC 18STIN; REDUNDANTTRAIN POTENTIAL LOSS OF TRIN A NORMAL POSITION 

A 8eCE8 PUMP. CAUSINGCOUT OF -LRCTRICL POWER 
SOUENCI BUS LOADING IF PUEP 
Oil IU flill OF SIS/SISLOP 

02-1.01.01.1 G-I5A LSi (SUMF LVL CONTACTS OPEN 31911CR RATER COOLING DISABLED PERIODIC TESTIG UDANT TRAINRC SLIALIT0 TRIN A 
RELA1) to TRAIN A R8Ci8C PUlP FOR RECIEC PUN1,lEG 

NORIAL TISTING. NOT 8EQJIRRD 

011-nikl T 0!iECeS DIAN 

SMIEN SU83EIGELUPOST-VCCIDENT ------

1..03.A,1 C-1SA 1.11 SUNP L1L CONTACTS CLOSID SERNICR RATER COOLING1 AN'D I RI11C T I , ll ISOLATION FUSES PREVENT 111121 REDIOUD RELIAEILITY OF TRAIN A HJEVAL POSITION 
BILAII UNQUALI VIED SW IPO-lOllI INTERACTION RITE PUM? CONTROLS R!QCIEC PVMIMNS 

lLSOTlTD AFTER PCIP START
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TAbOL. 2-1: COLD LIU RCIS'ULATION Fl!A 

LOCAL EFICTS AND 88T8OD OF 11192l1t COMPENSATING 
ITEE I 0ENDEN 10 COlPOMTI 10 FAILUSE N00E DETECTION . PROVISIONS IFFSCT es IS RElAMES 

. .. GN~A thI-'Qil _ -. . .. LOSS OF SI8VIC liTlR.OOLING1181001c TISTING . Al(tTISALANLEIiDillit tIhI8000R0CR LIAILULF 8TS; 
TO TRAIN A RCItC PUMP, FUSIS INTERACTION bITE PUMP CONTROLS RBCISC PUMPING 
ILON TO ROtlCt PUMP CONTROLS 

_ . .1,0.06.1 G-t1 _. INGB 11 11l5C .JOLIf LON . . . I A RECIC ?Ila1 CANNOT I -CONTROL R0OM IICAtlo, _ AHDu &lItIRAIls _ _ _ 1OTilT!AL.LOS.0F THIll A 
CONTROL POVEl STIRTED I Off O TRIPPED IF ANNUNCIATION lECIRC PUMPING 

BUNNING 
U!.1.04.01.1 MO-86i1 VALUI/ACTUATOR 011 LOSS OF INJECTION M001 CONTROL 8OO IMDICATION 1i FOR IIJACTIg I, Cava LOSS OF INJICTION 11O 1)4ES LOCt OJT OF MOV-8LiA AID 

CIARGING AN0 AEFUELING WtiER VALVE P 1RlETS EACIFLOl CONTAINMENT SPIAt AND CUARGING NOV-86 8 RIQUIRSD PER NBC 
PUMP SUCTION DUI to GAS AND POTINTIAL LOSS Of RCI8C BRANCi TIClNiCAL POITION 
l 01ND O OMMON PPIING MT MOE CHAiGIIDll TO GAS ICSS-i8 
COETAINMENT PRESSURE 311N14*Q OF C:)ENu SUCTION 

PIPING 
0:.I.04.0 86M - V1.8LAJACTUATO8 CLOSID PERIODIC TESTING REDUNDAIT TRAIN INOPRRAEILITV O- TRAIN A IS7IRC A-Rfl PCSTIN 

02..04.02. 8A-85 
jC-7 -LS 

O ALIGNED pL'SPING CAPAlMIIT I 
0!.1.04.01.1 NOV-1I0 8 CC-I VOLTS LON TRIN ERCIEC PUNP CANNOT ME CONTROL ROOM INDICATION REDUNDANT TRARN IEOPARLAILITV OF TRAIN A tf8kC 

' , _ - 11H-RiI)- _ .- _ . IWO;;E PUMIINGq CAPAE4If .... ... ... ...  
01.1.051.0.1 809-11001 VALVACTI8UAT E OPEN INST ALIGNEDO tCMGINGPUMP CONTROL RO0M INDICATION CHIC[ VALVE IV1C-1811 PREVENTS NONE FOR ICTION, CLI 0R E.  

*1 UCTION. NORMAL FOE INJECTION. RACEFLON DURING NORMAL OPS, LOS5S OF RIMOt!-NANUAL, CHARCIN"' 
C11IAND ELI. 3EAL RETURN TO MAIUAL VALVE ICRI-liA OR -1!51 SUCTION ISOLAtION FOR SRCONDARY 
VCT ISOLATED VIA INTERLOCE TO loR SECONDAiT NECiC. NoNR ERCIEC 
CV-1N1 AED CM-Ill REQUIRED FOE CLR AND TLT 

AZ.1.05.01.zr.oA-IlOA VALNVIACTUA701 CLOSED I Of I SUCTION VALVES FAILS TO PERIODIC TESTING _ REDUNDANT VALVE FOR !N4ESTIO4, If1IJC!D R!D'JNDANCY fOR CEARGIE WO.L POSITION 
OPSN FR L INECTION CLE AND CLR AED 6UL. NONE RPOREP F12 PUMP SUCTION DCALIGCNANT 
LRI. NORMAL FOR SECONDARt SECONDARY RECiC 

* O NOV -INDE LC-HI NIG LEVEL 0ECI9 C TILL O f AIUTO-OPEN PERIODIC TESINGi REUNDANT VALVE FOR NOMAL NCEDREDUNDLNCTFogCAIGING 
ON LOW VCT LEVEL DARING NORMAL OPS. NONE RIQUIIID FoR PUMP SUCTION REALIGNMENT DURING 

I 0 SIQ INJECTION OR RECRC _ NORMAL OPS. NONE FOR INJECTION 
ACTUATION 01 (it IN NUAL) DEFOE RECIRCULATION IP VALVE 
POST-SISISISLOP -I MANUAL MODR F 1SE TO SE I 

02.1.05.02.2 8V0-1I10 LC-li0081 LON LEIVL 801-11008 IILL AUTO-OPIM (A D CONTROL 8001 lIRICATION.QUIRED FOR INJECTION OR MOIRIt I I MNUAL 
NAT AUTO-CLOSE ON ICE VCT PERIODIC TESING RECiEC PRIOR TO SEQ 1 MLOCE/IS!T 

______ LERELI DUING NORMAL OPS. NO 
ESEC TOFN SEQ CTo OR S(UITF 

IN lANUALI POST-TI L O lSLOP 
1.~AL )11-IIN0R LS-I CONTACTS OPEN NOV-11001 MILL NOT AlTO-CLOSE PERIODIC TUSTING NoNE RRQUIRID FOR INJE-oTICN OR NoNE 

11011-1l00c) ON MIGN JCT LiVCl DURINGC 
NORMAL OPS. NO EFFECT ON SEQ 
ACtUAtL ON1 A Oi INS LMOILIS8 !-lAC- i 

POST-S0TISiSSSLOP 
M V.!0-D LS-1 CONTACTS CLOSED V-1100E NILL AUTO-CLOS ON PERIODIC TiSTIG REDUNDANT CONTACTS F1CH RDUCED SClIASALITV FIOA 160CI 

-. LOV- 11 OCI HIGH VCT LEVEL ENFORE I LC-110081 ChAiNU10 PUM PS IVAIVO NRAL 
BOW-iAC L LLF OP1N, FOOP8IATION 

DNULRASDLl POTANTIAL FOR LOSS 
OI SJCCTION TO CCARGING P00 I.  

00 EFFECT ON SEQ ACTUATION ON 
IIF IN MAUUALI POST-SIS0SISLOP
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TISLI '-1: COLD LG EiCISCULATION 1ISA 

LOCAL IFFICTS AND MET1OD OF INERENT COMPSiAITING 
ITEMI M VICK ID COMPONENT ID FAILURE 1OD1 DEPINDINT FAILUES DITICTION PROVISIONS EFFECT 01 BCCS 8EMI8S 

- QI .01 ALl0V-IL11 -IS1 LILL POT OPEN ON G.-..DOS f 
j3-,3 IS/SISLOP. AUTO-LEOEL IND INJION, NONE IEQUIR1D FOR PUMP SUCTION REALIGNIMNTB PEFROCEDUIN IF lUTO-OPEN 

ANUAL OPERATON UNAFFECTED RECIIC FAILS 

8.1.05 .01 .11809-1100 oil -An I-i I N M . _ _ 10 141U J V .- i L -9 M 
IDE-, 3 RELIGN FOE IVST SUCTION 1O CLE OR ELI. IDUNDANt MANUAL LOSS OF IEMOTEl-MANUAL C~hIG116 

CHARGING PUMPS, CV-41O AND VALVIS FOR SECONDAR! aICImC S'JCTION ILIONMIN1T FOR 
C0-1 CLOSE S0CCD100 SiICIAc 

NZI0.IInow-Ii V III 1-1IIAI OFF - -10-10cC MiLL. NoT CLOSE' ON INIODIC TESiEG-- REiD~UNDANT MON-Ec INPUT 6da REDUeD-1ik WUDNC ok ClABiuc NORMAL POSITION 
SE4 1 1INJSISLOP. go IFFECT ON NOVEINO1D NONE1311 FOE POMP SUCTION IIALIGINENT INCT 
N3101 O 0 IAAMON .. I....-.... ___0___1_ ______FO IOLII 

IIIR 
0Z..OOSZ MO-E~ SN IELVI ONSEQ AUTO-CLOSE SIGNAL TO PERIODIC TESTING Noll ERQUIEED NONE. VALVES NESPOND NOIMAtLY 

oz .01 050! 8 NO-1100 to SEQ ITIATI 11 AND asi 
CLOSE IS SOOi AN LIMIT SNITCH 
!NT0RLOC SATISFIED LS 

O- 0. .0 - 1 08 Opal. L- EFFECT 
ON NO-I0O0 0 OR L 

11-10-:1 U-S CONTACTS OpEN EOV-11001 NOT-CLOSED SIGNAL CONTROL ROO INDICATION NjNE RRQUIRED I)AE, DUE TO bOINAL PATE TO 
IMOAME BIAL HIMh RTURN t09- _________ SUCTION ENUEN.  /CVIAOP. OL IFFECT iOCTO -O Q O U_ SCO_ AIlT 8 P8CI l8[ U-G-ill 

MOI lEG OPEATION 
I O-IIC UT-SUS CONTACTS CLOSHO LOSS OF N US SU00 IP1hLON to CCL_ 0 . aiUDAN? VALVE REDUCED RtUNAUNC FCllEALi 

CO-IO MATER RTURN ISOLATION TO IleT 
01.I.0.C.G U-1I008 LS-U CONTACTS OpEN MOV-11001 NOT CLOSED SIGNAL (SAME As F.SIO.ilSC ISAMI AIC UTIMS 8IdiliT F 

CISUIlS SIAL 8ID RETURN T 
NC? VIA CO-lIl. H0 IFFCT O 
MOO-11 0 OPIRATION 

NZ.I.VS.OI.2 MoY-IIOUR L1.34 _ CONtICTS COID 1033O O 01 MON- INENLOCE T) OE AS Z.i:j1:j (Sill~ 1 E3 I _ S~iOZ~4 
CVII1I 

01.1.95.01.1 NOV-1INV0 LS-S CONTACTS CLOSED VlA OpEl SIGHL TO MOVIIAUC PERIODIC TISTING REDUNDANT CONTACTS FRI RSOCD iLIA8ILITV FOE RI 
1 ILLFI CO-IIAOC TO LC-1100E1 AID S1 RELAOS CHARGING PUMPS URING NORM L  
AUTO-CLOS 0N LON OCT LEVEL OR OPERATION 
3RO SIGNAL VIA l11 81A 
VBEFORE OV1108 O 1 FULLFICT 

OPEN, INCREASING POTENTIAL FOR .-- __-. . ----. . ... ..------- I 

LOSS OF SUCTION to ClARGING 
PCI'SS. 10 IFFECT ON MOV-1100U 
OP-0TION 

UM.I05,O11 NV-lINDE LS-0 0fACTS COE LOSS IOF 101 1 TVALO PE PERIODIC TESTING REIUlDANT CONACTS FROM RlDUCED IDlNDAClI FOR CAL~ 
SIGNALS to HO-lOOC Si AND NOV(iS..D S*lil POMP SUCTION 1ELIGNMENT 
VCT LEVIL AUiO-CLOSI CUTS 

Z M.I.M-hOD LS-10 CONTACTS CLOSED VALVE OPEN SIGNAL to MO-1100C PERIODIC TESTINd NoN REQUIRED NONE FOE INJACTIO OR II 
MILL PEAilT 10-1100C TO C- l IA Si 8LA C PLS:1 ING C081stL 
AUTO-OPEN 0 IGH VCT LIVEL 08 OISATION 
MITS NO SIQ SIGNAL LLI 

M.v-IIUAE LS-IO CONTACTS OPEN LOSS OP I OF 2 VALVE OPEN PlIIODIC TESTING wIOoN QUIRED DCE 

SIGIIALS TO NOV-1oC 0UT)-0PPU 8 

V. C LIVEAL
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*1TABLE COLD LEG RECIRCULATION FHCA 

LOCAL EFFECTS A"D METHOD OF INHERINT CONPESATIEG 
ITRE I DEVICE ID COEPONIT ID FAILURE 1003 UFNORN? FiLURES DITECTION PSOHISIOSS IFFECT ON IeCs EDUAREs 

lID-IIII11RNTI-NINUALLI OR VIA PUN? SUCTION REALIC SMT 
IISISLOP FOR INJECTION, CLI 

-- 109 of . , -EN _L.LCIQ II - .- - -- - ___________ 
WSIED ISEOTE-1SUILLI FO - - 0 2- . . - -.  

SICAWDARE RECIIc 
0?. 1.06101.1 C-ED FUNF/EOTOR LOU FLOW ___ SDUCED TRAIN ICARGING PUEP COATROL RO0N INDICATION. ISD3DLINT FUHPTRINI IA'?ERA9I!IT?.OF TRAIN A INCLUADS AUI 1.0. PUMP AND FiW 

_FLUW. RESULTS IN AETO0-3ilt* ANNUNCIATION. PERIODrC TESING PUMEPING FOR CLI IND ILR 181EARE COOLER. CHAIIFLOW NOT 
11I111. to ENDUIDAIT FUN? 0-WA PATH CREDIIUD FOR INJECTION 

_______ ON~~~~~~~~~0 LON SISCIIASGI PRESSURE.... - .--. -.-.---...  

IFIC-111111 SURING SORMAL OF$ 
01.1.0i.UZ.I G-SE BsO RIC OPEN TRAI CIRCINC PUMP TRIPS, CONTROL 1)01 INDICATIU REDUNDANT PURPITEIN1 IHOPDiAAILITY Of TRA'M A 

j!SR-IIO0) ORFILLS TO S3AY? 05 PERIODIC TEiTIHO PUEPIG FOR CLI AWD ILR PRImAHi ___ 

IISISLOP IF SELECTED FATH 

toTRIP 09M 13OFi EIDCTSIGCEASCiWO PEEPS DURING INJECTION SELECTOR SVITCHES ALIGN ____ 

-. .AS CHARGIN PUP SIPPED AND 
LOCIDI W OUTE RINIS 

L 0.1.06.01.I C-HE- III TDC UN [CONTACTSCLOSEDI TRAIN A CHARGING PUMP PERIODIC TESTING ___ (SAS A I EZl IiANa A1 Z.I.6.-z.2IIE U O I/SS 

Il~~l-IZCUII AUT-AR NAI LEt N

_________ ______________ PIC-1111 EQ FAILUR __________ ___ 

c z.I.0U.UD.Z 6-5R 161 TEC OFF (CONTACTS OPEN) TRAIW A COAMING PUN?- .P~Or N8TH oWE REQU.R5 - NNE- __ 

Im-mCU? AUTO-START 0N LOW DISCHARGE 
1EAD11 PRSSURE DISABLED._N ___10~~~ 

- .-.-.---- -- . -- ---. .I EFFECT ON S1Q ACTulTION l.- __ 

UZ.E.I60. C-ES HUE ON (CONTACTS CLOSEDI TRAIN A CEARCING PUEP CONTROL 1OON INDICATION. N olE REQUIRED NONE RELAT 1W-I SEALS IN TO RELAY 
AUTO-STARTS, CANNOT OR PERIODIC TESTING _____a IND-3SLECTED PUN? AFTER 3EO 

----N.!lIC1 .IANUALL? TIMPID AFTER PUMP BLOCETRESRT - ______ 

LOCIOUT RUSS?. HO EFFECT ON 

01.I.66.01.2 C-ED - I-SE5 OFF ICONTACTS OP81 111 TR I CHARGING PUMP ISANE A Z-i C.Z ISAREAZI62Z (S050 AS 

(1Z1cl USPO~ 01 SQATA N - -- I- - PUN?- 

oz.1.06.15.( A I 'O 140 E]w 
d6S1 e1t 

0-.6.i.1~. 0-e 111-1 ON ICOATACIi CLOSSAI T9AIN A CHAR1,0N PUMP tAN5 C,.,NTVL R00 INDICATION, R1UMDANT IRA!$ IN-.PEA LITV OF Th'dE A UV RELAY tRi? DOSS NJ? OCCUh 

- (RBtA11 OTHER TRIN A I I.-k LOADi( TRiP A NNONCIAION---------------------PUE6IE VIE CLI AND H!J PUM12ASIIUINGSI9LOP IF DC.

AFTIRB II.5 sic, CANNT Be FLGW FATR EH-ENBUCZES Bus WITHIN 10 scC 
RESTARTED IRELAR DOIS NOT SAFETY ANALISIS LIMITS 

REIET). OH RISTAST DELAY) DY 
IS SEi (AELAY EESET~ .
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TABLE 2-I: CODL LEG 8SCI1ULat011 D1A 

LOCAL IFFECTS AND M8T8OD OF IlE888NT COMPINSATING 
IIII I DEVICEID 10 M1PONEiT ID FAILURE MODE DBPENDIT FAILURES DEICTION - PEYJISIONG BFFECT 01 ICCS 015tlAR 

02.1.05.0;.Z C-R -8 _111 -01. .CONTACTS-Opill Ai1 A CRlllING Pme. (ID .. .P310010 TIsUiG -Re- 110 MQllAID 1018 
(SlATl 0till TRAIN A 4 kV LOASSI VILL 

OT TRIP 0 BUS UNDIEVOLTACI 
DURING 0ALOa m 11o1l..NO 

EFFECT ON SEO ACTUATION o 
LOAD SIQUINCING DUl TO 

i 1 LOAD.  
0Z-1.O.01.1 C-11 SS-1 BUS eIc (CORTACTS TRAIN A CIAIGING PUlP VILL O? PERIODIC SUESILLANCE ALD 8O-IIOC CLOSES AS SQuIlIDD POTENTIAL OPIRATION or 

11 1 L ll. 01 illioP I L0T1T CoARGING PUMPDURING ICTIO 
TRAIN A CARCING 
PURP89OV-1100C SELICTION. 10 

.IFFICT 011.IA411 full? 911.  
1011-10.C 3EQ ACTUAION 

U2.I.01.U?.R C-IN SI-I NUS lZC (CONTACTS TRAlIN CHARGING PuMp VILL PERIODIC SUDVEILLANCE AND NONE REQUIRED FOR INJZCTIJN. L0OSS OTOMATIC INJECTION CSARGING MIT CHOIDE DURING 
I -- ~..-. -....... JJL SUTOJI CLOSDI -TRIP, Of IISIIISLAt. DOISL AtR TISTIIN - . . . . .. AIL 011TRM M.AITR 814 NODE CNARGING. CAPAILITT-if . IINJEION, SELIC1i 311110 _ 

TRAIN I CHNEGING BLOC[/D!SNT FOR CLI AN) E1.1 TEA!N A PEISIL11TEE ON 55 POSITIONS ADMIIISTRAtI OIL! .1PUMPJNOV-1100C SELECTION. NO IfOV-IIO.Cl Ah41 93-! 10-511 CONTEOLL'FV 

1 1 . OY-IOC 1Q ACTUATION 
01-.011.0N.I C-NE SEQ I Off (CONTACTS OPENI TRAIN A CHARGING PUNP VILL-10T PERIODIC TESTING NoNE REQUIRED FOR INJECTION. LOSS of AUTeMATIC INJECTION CHARGING NOT CRAD!1TID DURING 

- - t~l ON IIIISLO . - ~iIIA L. CQT0L..FTEl.lB -_. .100N.CEAIGLNO WABAILITIA- INECIO 
ILCCI/REEt POE CLE AND E1.E TRifAI SELECTEDCONOSi 

INOM-IIUOC IAND 5S-Z IG-NAI 
01.1.06.01.2 G-18 S1 COTO1ON NIAIN 01 U.1 - .NACTS C L REDUNDANT TRAIN POE SISLOP INOPSENIILITIOF 1EA F..  

(R-, )SIGNAL. E1T CAUSE PERIODIC TESTIG MITE1 TRAI ASELECTED. NONE SISLOP. NO EfFCT IF jis OR 
OUT-0P-SDQUINCD Pulp LOADING REQUIRD POD 1IS OR TRAIN 1 TRAIN1 A SELECTED 
0_ 3O3LOP IF 1RAi) A SELECTED. SELECTION 
Ht~l ON SIS/SISLOP VIA 

SPARATE SEQ CONTACTS AND SSo 0RAIN 0 SELECTED) NOT 

UZ.I.OE.DI.I G-ND SUQ I OFF ICONTACTS OPEN TRAIN A CHAIGING PUMP WILL NOT PERIODIC SURVILLANCE AND 110-1100C CLOSES AS RQUIRED POTENTIAL OPARBTIJN OF 
1N ) TRIP NLlLOP. NORMAL FOR TESTING CHARGING PUMPS DURING INJECTIONfl l 9 l SI 

TRAIN A ClARGING 
PUlPI OV-IIOC S1LICTIOl. No 
IFFIECT 1 TRAIN B PUMP OR 
809iI0C 111Q ACTUATION 

C-NE Q 1 ON (CONTACTS CLOSDD) TRAIN A CHARGING PUMP WILL CONTROL DOOM INDICATION, NONE REQUIRS FO E INJECTIOM, LSFAS IT I 
lil-N, 11) TiP IF TRAIN I SELECTED OC PERIODIC TESTING REDUNDANT PUMP FOE CLI AND IELR 

PUMP OR AOS-00C SEQ 

POiAC ATUATION - CTT o ONO WIN ACAGilc PuMP PERIODIC TstiG OV-8 110C CLOSES AS RIEQUIRO POT!T!AL OP I JCION CF T 
II51-IICO1I AUTO-START ENABLED ON LOW CmAG!N PMPS D00ING INAS-( TIC N 

DISCHARGE NEADIER PEMSSUER WITH 
SC- A OFF. NO EFFECT ONSI l 
A 3TUATIOP OF EITUR PUMC. LCT 

G-80 AAY START ON S DS 

fAll HI CI
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IvhEUiVl ORR COLIIG Sl flls SiNGLE FAILURB ANALYSIS - Page 79 of 510 
Sigl 0110FR UNIT I 

TABLE Z-1: COLD LEG H8CI80 ULATIloN PHEA 

LOCAL IFFICTS AND 8T1OD OF IS881ilt CCAPENSATING 
IT N D!1!ICI ID COMPONENT ID FAILURE MODE DPINDNT FAILUIlS DITICTION PROVISIONS IFFICT 09 ICCS 85ABIS 

'~~~~jL~~~~j*~~ iozcas ..hID J - TAIi l~j~i~ MERIODIC TESTING J IQUIRINNE__ ___ 

i--I1C1) UTilT 11SABLED ON LOW 
JICdARGE lEADER PRES1URE. Lo 

G..O. I.I0B S ON TEAIN A CEAEGINO PUMP LOCIRD CONTROL ROOM INDICATION BEDUNDINT TEAIN L.53S Of TRAIN A CIARGIN; PON? 
(-152,-11 I 0UP AUT-0TART 7 ) . _ _ _ - -C0 18M ICL 

1 D CANOT1 1 R11 11T1E AND IL 
(e ELOC1 S1t 

Ii2..0C651 G010--1 1AULTS ELECTRICAL SSTEM 
01.1.01.01.1 C-1 C-I VOLTS LOW TRAIN A NOTOE-EEIN LUEK OIL COROL 100M INDICATION NoNE IQUIRED NolE MACMRS EQ FAILUAH OF LOEB OIL 

0 .1. 80-1 VILLIMCUT CLOpup? STE ROTO .Lyl 
OWLING PREESUER SITE PUMP OIL PUMP NOT CREDITED IS LIEU 
EUNNING OFMAPIT-DEISEN PUMP 

-U- L{A !: I - N.fl-)- DOLTS LON ?$All I tyN 9IL.JA OUI - ANOII .0TT1iG. Oi a jQLUU .I I I MAR 11Qh010"i -. 1-.9VDJ AIM LUR O N 
I.-Il0s0 WILL NOT START ON 1ISLOP NITS MOTOR. LOSE OIL PAN COOLER SOT 

POMp RUNNING C(E-ITD IN LIEU O 

02 1.8.01. 80A5PTVAEI1ETUATOMCPI 

01.I.01.11.1 C-NB EBUS SIC I!5YDC VOLTS LO40 TRAIN ~A CIWSII PUMP CANNOT -CONTROL ROOM INDICATION REDUNDANT TRIN INOPERARILITI1 OP TRAIN A 
CONTROL POWER NE STAR~TED If Off OR TRIPPED CIARGINAJ PuMp POE INJECTION, 

IfI YNKING CL I. - -.--.----.- ND ILI ~ 
UZS 51G-SO' liNC USED) 

92 1-08 MO16 VALVE/ACTUATOO CLOS80 1 OP 1 L PSS P11ES CONTROL ROOM INDICATION, NOES IRED WAND 

ALI2ED POE CLRT P5RIODIC TESTING 
NZ.1.01.0I.1 lAw-is VALVIACTUITOR CLOSID I oP 2 PILTRdREPASS PATES CONTROLROOM INiil DICATON RED-lUNDANT VA1LVE- NEov-IS RE- 19DUCED RED-1UNDANCY 1-POR- -C"L 

DISABLED POE CLE PERIODIC TESTING DISCEARGE PLOW PiNl 

01.I.01.01.I MOO-I$ kcC-I VOLTS LOW RO!*II 11!AIAS-IS CONTEOL ROOM INDICATION REDUNDANT VALVEI (SOY-1I REDUCED REDUWDANCI FOR CLE 

- S ~~DISCNARE PLOW PATS IF FILURE.......  

PRIOR TO (EALI2-1158 
02.1.01.01.1 NO0-356 OALVE/ACTUATGR OPEN I OF 3 CLE PATES ALIGNED TO CONTROL ROOM INDICATION NOVI EEQUIRED POE CLI NONE 1O1 CLE ALIGNMEN8T IWO? ACCEPTABLE FOR INJECTION 

____ --.. -.....---.. .. CS, CANNOT It ENCLOSED TO ALIGNENT SITS CONCURENT FAILURE OP 

.1 IOLATE FCV-IIIIAID OPF CHAEGING lEG- DUE TO 
__________REQUIRED -. . . -- -...-- __________ -. . . OV-IISOcI. TECE IPEC ACTION ___ 

ENTR0 ENQUIhED IITU VILVE OPEN 
DURING NORMAL OPERATION 

021.0.11fOV-356 VALOIACTUAT(R CLOSED I OP I CLEPATESTO ICS LOOPS CONTROL ROOM IOICATION, RDUNDANT PLOW PATES TO RCS LOSS OP ICS LOOP A CLE FLOW FLOW AlA SEAL INJECTION-Ti) ECP 

...I..0 altFICI ACOFllitial.0fR 

_______. . .-..-. -..-.- D13ISES - PEEBODIC TESTING LOOPS N AND C PATEH~PETDLOPNTCEIE 

02.I.08.0Z.1 Ilold-351 5CC-I VOLTS LO MOW-5ill CANNOT ER CONTROL R00M INDICATION REDUNDANT TLOW PIATE TO ECS POTENTIAL LO S OP CL PLAN POTS 

REPOSITIONEID RESULTING IN LOOPS 1 AND C FOR CLE- -TO ECSaLOOP 
.il-Oil ii Pfi OP CLE D ILB 

PATli (IP CLOSODI OR INABILITY 
TO ISOLATE FCV-JIIIA/D JIF! 

OPEN) 

CZu.iIMANUAL VALVES, OPEN Noos FERiOAIC SJARVSILLAACN NOSE1 REQUIRED NlINLALOS: CESOUS1, ALL 30d, 

Tk0 ILO FLll lt 

.7845 1Pl~itio 01180 tiloDI Hil@ JlD.illl.11lli848.EllILIIRLI ?% #&II
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I'BR.EY COBB COOLING EViT3l SINGLE FAILUBE ANALVISH 

$AM 0OFN8 UNIT I 
TABLE Z-1: COLD LEG RCIkU'ATI-N FEHA 

LOCAL EFFICTS AND METHOD OF INHIBIST COMPIISATING 
ITIN I DIVICE ID COMPONENT ID FAILUBE MOE DEPINDENT FAILUR8S DITICTION PROVISIONS IFFECT ON iCCS BEMARlS 

1.1.0 CMUR']M FUR? SUCTION, PBRIQPIC-SURDILLINCE REUNDANT TRAIN _ LOSS OF TIAII L CRANIG_ PU.f 

TRAI I FLOW 01SCEABOU 0E NINIFLON ISOLATED CAPABILITY FOB CLI AND ILI 
02.1.01.02.1 ClICE WALVIS, NoNE (PASSIVI DIRIODIC TSING INCLUD3S: CB-0DS, VCC-3UE, 

till I flll1 
.. HANUIL B0UN 1 OPEN DIVRSION of TRAIN I pump FLOW iIC suIVILANCE SE1 TABLI-i FTRAINS SEE tABLI Z-Z FOR OSTAILED 

V..I. I VALNES,TRl 

8 . C I Th RIIN A lND, FOE VALVES OUTSIDE OUNDARY VALVE ANALYSIS Of CLIS SLI AND SPIaV DUE TO IOUNIIAR VALVE ANALYSIS 
..........................CONT IN N MCH All NOT UMISOLARLE LOSS OF INOINTOR? 

-. ----. . . .- atEE PCLO610 Wil FROD MIT -. . . . . . TRUC OUT3SIDi COiIINI ill 
is MACIUPS, LOSS Of VALVES NIC IMK NOT LOCRD 

BE0CINSY INVINTOET CLOSED 01 PROVIDED MITE SR 

AZ NU.V. ANUAL BOUNDARY CLOSED NoNE PEIIDIC SUIVEILLAECE NOSE REQUIRED miNE 
VALVI1,11 .I" ~I R OVLE MTI 

* *...E. CE 01* REIFi v NORMAL IFASS1I EI i N AVS N11 

VALVIS, TAIN I CATEGOIY 
IOUil 

OV2. 0. 1. 1 C-458 FPiPlOQTOS LOW FLOW . . EDUCED ENCIC PUMP OUTPUT TO FIRIDC TESTIG mUD Ti if- - IEOkiAILITI OF A 

I EFUILING WITHI AND CEARG!NG PUMPING REFUELING INTEEJAL MNIFLCA 
FUNDS. No EFtEcT oN INJECTION TESTS INADYQUATE TO VERIFY 

PERFORMANCE RLATIVE T 
MINIMAL SYSTENMEARGINS. TECH 
LSPECIMUST ALSO EM LVVIS3 to 
MiQUINE EAliliTYOF BOTH 

UTINPDPU C-ElM _____G-45 S NOB Nt OP N TRAIN I I CIRC PUMP FAILS TO PERIODIC T S I G _ REDUNDAT H AIN _ _INOP RI ILIT E OF TRAIN I PUME N RE POS I ON_ _ 

COtTACTS OiTBllP AFTERitAITING DUMPING 
11.1.01N.1. C-VIE INGE Nt CLO3ID MIAIN I IICR FONP STAITS 01 CONTROL MOON INDICATION NEDUNDANT TRAIN DOTESTIAL LOSS Of TEAIN N PUSP NORMALLY DRY 

ISZ-IDVI FIST RIP, 1ESUI.t!ICIN IRCIEC PUMP OR ELECTEICAL FONER 

OUT OP SQUNCE -IS LOADING OR 
TIi PEIOIA T SUE lBGlNCI PUMP K DAMAGE 

11..0.1A G-11 H112 TRIPPED UV TRIP AL-N TO TAIN CONTROLBOOS I08[CATION . 16O11T ATIN - CPAILitF C AND IC 

OIV CTLAII RiclL : U. TRIPS DUMP IF, FUNCING 
RUNNING, mLCm START IF Not 

IU-IE-UN DSVTIi FTlil B TOT1f PIRIODIC TESTING RDUNDAL TRAIN POTINTIAL LOSS OF T0lN E N)94SAL POSITIOS 

A00 RELAY) H EICAC PUMP, CAUSING out OF ELECTRICAL POVI 

SEQUINCE EUS LOADING IF POMP 
CONTA IMEIST OfIlSTSLOP L 

01.1-UI-01.I G-ISI LSE (SUEP LYL CONTACTS OPEN SERVICE MiaE COOLING DISABLED PERIODIC TESTING IRUNDANT TRAIN REDUCED BILIAHILITY OF TRAIN 
RELAYl CLOSO TRAIN V IRCIEC PUMP FOBO RICIUC PUMPING 

I IACNORAL OESSiAG NOT L lRQIitDi 

-l Nl SUDcUILCEDIOsT-ASCCIDENT 
O..I(2G-150 LSI (5USD LVL COOTACTi CLOSOD SRE!1CICD HATBU 3COpOLING AND PERIODJIC TESIrik. ISOLATION FUSES PAEVIET 131111 REOUCD BULiABILIrI OF TRA!4 8 VNIL POfIDION 

UNQUALIFIED SO IO-E IIRACI A ITE PUVP COALROLS VRCISC PUMPINGIll .I 

ISOLAI IFTE PUMP STAIT 
AZ '-0,13 USI -1IE FI-1UIT 2Q LOSS OF SE1VI11 NATRE COOLING PE1RIODIC TDSTIVO ISOLATION FUSES PERVNIIZI DADOCE ' DO111LIA'i LIT " 10 T11 IN U 

TO TRAIN ICIC PUP, FUS S 08COATTIOO 0IT0 PlMP CONTlOLOiC PUN!ION 
BSt T PLOTC UIP 0)4TO1 0 8
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Page 81 of 510 8499:8841 COBE CO0LING dlsicl SINGL8 FAILUB8 Alibflli 

Sill 080F88 Ull! 1 
TA3ti 1 COLD LIG BBCilCUL01idN FHEA 

LOCAL IFFICTS AND 8T1OD10 OF 1NERANT CONPlNSATINM 
ITEM I OEVICI 10 COMPONENT 10 FAILUSI NODN DEPESEINT PAILUIE DETSCTIOI PRUVISIONS BEFICT 0 1CS AESARIS 

----- -*- - - - ----------------------------------------- ------------------ -------- --- -------------- -

.!.01.01i.OI :-198 . SVG SG az12voc ..VOLTS WN .ThAis I 8SC1C PUMP CANNOT OR C0TROL.8009 MIDICATION. POTITEL LOSS Of IRAI 
CONTROL PONI STAITID IF OFF O TRIPPID I ANNUNCIATION nciac PUMPING 

RUNNING 
JI.l.OI..1.IO0-All& IALIMAC!uATL 0I11 LOSS OP 1NJECHON 1001 .. COITIOL 08. IlDICAhTIO - MI .10111JEOL CECL !LO. 01.INJIT I 10 NM LOLOUT 010 . D 

CHARGING AID MUILING MAT18 VALVI PtEVEITS SACIFLON CONTAINMENT SPRAT AID CM4lGINB MOW-8iM REQUIRED PiR NRC 
PU8 SUCTION DUB TO GAS AND POTENTIAL LOSS Of RIdE' BEANCE TICHN!CAL P031TION 
INlDING Of COMMOM ING IV BODO CRGING DUE TO GAS C 0is0-is 91 _S 

CO11AtIN11T P111SU11 NIND1N of COMMON SUCION 
*1 PIPING 

.ALOjit-1 t IIOhiliM th.lJlIItQI -lWill 1411 1 0i1t1 11 CANNOT If ? cIODl INsti _E EJ -IIEglA .11NL ITIO A! 

_! -HSTA LOSSI OOMA 1OS. ILSO 

ALIO0D .PUMPING CAIAOILItL 
o.Z-4.02.O NOV-Mill mcc-I 1OLTS LOU TRAIN I 1ECIEC IJIP CANNOT AM CONTROL MO0N INDICATION POTlUNDANT OiO INOPIIATILITS Of tAIN N SCIIC 

ALIGNIB PUMPING CAPAlILITV 
02.1-05.01.1 01-11000) VALVIlACTUATOI OPiN INST ALIGNED TO C1AIGING PUMP CONTIOL 8001 INDICATION CIlCI VALVI IVCC-31h PAIVIts NONE FOR INJICTIO, CLI 01 IL.  

SUCTION. NOIEAL FOE INJECTION. IACIFLON DUlING M0RMAL OPS, LOSS Of £E80t-MANUiAL CMAEGING 
CLI IND IL.0 11 1IuUIN TO NANUAL VA S-111.011,425) SKI O LONFOE SECONDI 
VCT ISOLATID VIA ENT111IL01 TO 11 MC c ic, NON EiciC 
CV-1l0 AND CVl-M1l 11141E1 P0R CLI AND KLl 

o2.2.05.01.2 1-11000 VALIACTUATOR CLO3ID I OF I SUCTION VALVIS PAILS TO P81I001C TESTING RIOUNDANT VALVE FOR INJECTION, 111010 EIDV1DASCY FOR CRAIGINI MORNAL P03tii_ _ 

OPEN FOE IJECTION, CLI ANDAND ILl. 1011A R FOl PUMP EUCTION MEALIGNINT 11.11. NOIAL FO SICONDAIT SICONDAII MECIEC 

" C i - -- -- - lIO LE E - - -I - -- --- - - - *- --- - --- .! S2 .0Z-.. I Mo V O-D - 10 IC- EL MON-lIMED MILL NOT AUtO-OPIt PERIODIC TESTING REDUNDANT VALVE 10R ETOMAL 110UC10 ESNUNDANCO F08 C8AtlG l L 

ON LON VCT LEVEL DCRING NORMAL OPS. MO1M 8EQUIRED F8I PUMP SUCTION REALIGINENT DOMING 
ILS. -0 AFFECT ON001 31INJECTION OR CilEiC NORMAL OPS. NOSE FOE IEICTION 
0I ON105OR.11lF IN A1UAL OR FOR C-CICULATION fit VALVE 
POST-01130LOP 1IN MANUAL MO0E PRI0 TO SEQ I 

(2.1.0.02.1 NO-11000 LC-110081 LONT LIVPL ANO-I1ED MILL AUTO-OPEN 1A11 CONTROL Rood INDICATION, NONE REQUIRED FOE INJRCT801 ONE It VALVE PLACID IN NA89AL 
Not AUTO-CLOSE ON NONi OCT PERIODIC TSTING ICOTC PRCTS to O ELOC1LOSID 

-- - - - ___ ~-- -- . . LIEDUEINO NOEMAL OPS. NO 
SP|ic o1 ON0 0E) O (it 
IN MANUAL. POT-0I2OMP1LOP 

OZ1.65.NS3.1 MOO-IEEU L3-10 CONTACTS OPEN IOV-lI000 MILL NOt AUTO-COSI PERIODIC TESTING NONE IU jD FOR INJECTION O8 0001 8Ul0C __8_Cl___i 

C O NON VCT LIVIL DOlING R llCISC 
NL OP . 10 Oil SCT ON SEQ 

-- .. .- - - - -- . . ACTUATIOS 08 (IP II ItAOAL) 08--__OR BB.___ CUL.- tl0 . . .. (. . .- VAL__I 

POST-SISISISLOP 
AZ.0s.01.O3 NOV-l0D LS-10 CONTACTS CLOSED MOV-11M0D VILL AUTO-CLOSE ON PERIODIC TETIING R0DUNDA1T CONTACTS FROM I LUCI D MELIAMILITY POR 10 

H VM CT LVEL 011FOI - LC:1D01 V-PIODIPC DURIG NtiAL
MOL-II001C I PULL OPEN, OPE10TION 

INCIIEASING POTENTIAL FOR LOSS 
- . ~~OP SUCTION TO CHARGING PUMPS. . . ,~

go IFFCT 0O SEQ ACTUATION Of 
lit INAUL POST-SIS/31LOP 

02.2.05.04.1 V')V-IiASD JMq 2 0FF (OPEVI OV-11000 MILL NOT OPEN O PERIODIC TISTIOG EEAJNDANt VALV33 FLM SEDIJIED CiDOSEA4 iJR CnoAi:OU OoLVE VTC- ANUALV OPED 
(11-1, 31 Sfi.SISLOP. OOTO-LMVEL AND INJECTION. NMEO RIVUI 10 F;E PUIL? SUCTIOOi HA:AI'N.4-1-T PlOP EE J Ii A'JTO)-0!!N 

VOAIIAL OPE0ATI-N OOA FICTl Ecic SI
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EII^ CY CORE COCLINW SISTil SINGLI FAILURE ANALISS Page 82 of 510 
SAm OCFRS UNIT I 

TA3LE 2-1: COLD LEG R!CIRCULATION fa!A 

LOCAL EFFECTS AND MET1OD OF INlIlNT COEPINSATING 
tITi I DEVICE ID Cl!POlNllf ID FAILURE MoE DEPERIDNt FAILURES DETICTION PROVISIONS IFFECT ON EICS RE'IARIS 

0.91.. 5.951kE.Z IQV- R 31Q z OICLOSEDI . OV-1100D AND Sil-ULVEC XONTROLDOOM INDLCTlIA... N PNk ICTION E PAR INNCTIO, CL-01 ELI..  
(3-I 3 RALIGN loE REst SUCTION To CLI OR ILI. ERDUEDANT NANUAL LOSS OF RENOTE-MANUAL CRARGiNG 

CIARGING PUMPS, CV-lI ND VALVES FOR IRCONDARY RECIEC SUCTION REALIGNENT FOR 
- 01- -W[- - -- - -__ -C~1 -LEL - - -___K.Q1D1RJKucL-.-- 

0z.1.05.05.I MO-1100D SIl (RILAY) off NOV-110OC NELL NOT CLOSE GM PERIODIC T13TING RO C INPUT FROM RDUCED REDUNDANCY FOR CHARGING NORMAL POSITION 
011REQ 1 I.0/SISLOP. 1O E0P.CT ON MOD-I1 51 II FOR PUMP SUCTION REALI3N-NT I5Ct 

NOV-110.0 OR . ACTUATION INJECTION NONE SEQUIRED FOR ISSLIIONI 

01.1.05.01.1 MOD-IIOAD SI1 (R1LA1I ON R AUTO-CLONE SIGNAL TO ERIODIC TESTING NON REQUIRED NONE. VALVES RESPOND NORMALLS 
___ ME-V C CUSING VALVE TO to SEQ INITIATION AND REsEt? 

CLOSE AN SOON AS LINIT-S1ITC 
I0TRLOC 10T110011S R1 
MOD-1..0. OR E. No Effect O 

01.1.0S.11.1 lOw-IIDO. LS- CONTACTS OPEN NOV-11000 NOT CLOSED SIGNAL CONTROL RoO0 INDICATION NNE REQUIRED NONE, DUE TO NORMAL PATH TO 
ISOLiTE RAL MATERETURN TO SUCTION RETURN 
C51 /I CV-ISL. No IFFCT ON 

NO-11001 1 0l ACTI oN 
GZ.1.AS.0i.1MUV-1100D _ LS- CONTACTS CLO3UT LOSS Of NOC- IA ENTERLOCE TO PERIODIC TStING EDUNDANT VALU _ REDUCED REDUNDANCE FOR SEAL 

C-10 ISIC VALAEOTU ISOLATION TO VCT 
01.1.0.41. O-1 LS-1 CONTACTS OPEN NOV-1INED NoT CLOSED SIGNAL AME AS Z(SAME AS .(SAMEAO 1A10S l- t 

fIOLOCS IA VAtil SIU0 1 0 
805-11008 0818. g0 Ifflet ONl 

1NOV-11000 OPERATION 
I2.Z.AS.AY.2 110-00DAD ___ LS-i CONTACTS CLOSED LOSS Of EO-11000 INTElLOCI TO (SIOEIC T IC AS i (SAME AS . I.CS. .  

CV-(10 

* VZ.1.05.EN.I MO-IIAID LS-S CONTACTS CLOSED VALVE OPEN SIGNAL to OV-IIAC PERIODIC TESTING REDUNDANT CONTACTS PR0M R.DUC.D RIARLITY FOR OTH 
NELL PERRI? NOV-lINAC TO LC-IIOURU AND SI1 RELAYS13 CHARGING PUMPS DARING NORMAL 

S- -.--- . -- _ UTO-CLOSE ON LON VCT LEVEL OR -- _ _______ OPERATION 
SIQ SIGNAL (VIA 511 01 oI 

VEFOR MO1-1l10 ORi OPULL I.--~ ~ ~ ~ ~ ~ ~ ~ ~~~PN INCREASIING POTENTIEL FOR - -.----- --. ...--. . .

LOSS Of SUCTION TO CHANGING 
PUMPS. so EFFECT ON EOV-IIAO__ .0. .. 

OP11TION 
02.2 l..2 NOO-IIOAD LS-S CONTACTS OPEN LOSS OF 8 Of VALVE OPEN PERIODIC TESTING REDUNDAT CONTACTS PROM REDU10D REDANDAMCI FOR CAARSING 

S1IALS to NOV-lINAC SEQ AND MOV-I1AEN POMP SUCTION REALIGNPENT 
... . *~~~~~~~~~VCT IEVEL AUTO-CLOSE1 Cl IE -- - - - .- - -- - - ---.. . . . -.

02.1.05.AS.I OVO-IIEAD LS-10 CONTACTS CLOSED VALVI OPiN SIGNAL TO 8OV-IIOUC PERIODIC TISTING NoNE REQUIR NoNE POE INJECTION OR (IF 
MILL PERMIT M80-1100C TO NOV-lINAC PLACMD IN MANUAL 

AUTO-O8 011LGM VCT LIVIL 082.. .PI TO SEQ ELOCR./RiSiT) CLA, 
VIT NO SQ SINAL L 

OZ.2.A.OD.05.? VjV- ijb LS-10 CONTACTS OP8I LOSS OF I OF 2 VALVI OPIN P8810DIC TISTING NO REQUIRED NOll 
SIGNALS to 8OV-1100C AUTO-OP8 

AM VCT LIVIL 
0!.2.05.10.I VNAI-4-00C ONC-2 VI)LTS LO S NO-1100 CANNOT ER OPINED CONTROL ROAi ll1CATION ME9UNDANT VALUETRAIN EDU(CA TO80UDN1ANCV F80A C0A0GTITI 

(I" 9.OTE-4AVOALLY AR VIA RLU S TO IALIGANAN 
SIS/sIsLLP PFO INI:r11, CL 

AOD OLE OC AVAVOT P 

RI-CLADSTO 809-NALUO F.0 
ON UCJAY LIVLc
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ElSiCINCY C3 COOLI JISTR SINGLR FAILURE IMALTil1 

SAl 00INE UNtI I 
T.3L Z-1: CILD LOG 83CIRCULATION PlEA 

LOCAL IFFICTS AND MITO OF IllBBaiT COMPSATINLd 
[Tim I 0E11C ID COMPONENT 10 FAILURE 8001 DEIENDiNT FAILUiSi DTICTION * PROVISIONS EFFICT 0 BCCS 3AsRIRl 

- oz.0io.-Ji.1 G-AL - .4010B'lO LOV 11,O1 BDUIESD TRAIN C~OIGING PUMP CONTI L R00) [-IDC ?101M . _ DUNDINT ?jJ!PIL!1 IN ~ -!OPIRABILITY Of TRAIN. S INCLUDS3 JUT L.O. PUMP AND FIN____ 
FLOW. RESULTS IN AUTO-STaRT ANNUNCIATION. PERIODIC T13TING PUMPING FOR CLI IND ILI PRIMAR! COOLE. CHARGING FLOW NOT 
SIGNAL TO REDUNDANT PUMP C-US PATI CRI01110 FOR INJECTION 

022.5.2. LON& 8151 t11C3l 

02.2.01.01.2 G-lA &us VC L 311OPI81,09pl 

02.C2.0I.03.sulCc NOlMALTOC 

310AI S1C1 AG11 P MPlt 0 TRIS, CONTROL 008 INDICATION, KOV-1DANT COPIT1RAI UR PINRRA RIITI V O F IN IDIITAIIYCNIL 

AII:IZOJ------------- tO OfI 03IIIS1LOP If PERIODIC TESTING CHARGING PUMPS DRINGINJECTION 31ICTOR SITCMIS ALIGN 
(1SiLE .0OV-5C UNAFPMC1R0 0OV-1)00C POval T0 Bill TRIN 

AS CHARGING POMP SILECTID TO 
(1TART, : 011 Ti 
SCAIIMO POMP ?IIPPID IND 

LOCEED OUT ON SIS/SISLOP 
01.2.01.01.1 G-1A ll T C 0N JCONTACTS CLOED T!AI C5IGINGPUMP PIRIOIC TITING S A . . __ (SAME AS Z.Z.1.1.2( 

Ilil-liCOff AO-START ENANLID 01 LOU 
(13CMARGI MIA9ER P1I33110 0ITO 

___ GNB Off. NO EFFICT ON SEQ 
0 ...0. .CtUATIO BUT PUM START 

ON 314 MLOCIIST MITI 
PIC-1.0.0EQ 1-1IL1101 

0.06-01. 1 C-IA 161 TC ofUf (CONTACTS OPN TRAIN I C CARGING PUMP PtRIODIC TESTINDOM T U ITAI 505 
(L5O-IIC UL AUUTO-START ON LOU RISCARR 

ME1L1o PRESSURE_011A. 1J) 

(Ili llt 1 hi ilOB O PN 

021.AIA.0i~ C-MA Ili ON (CONTACTS CLOSRD TRAIN I CIAlCING PUMP CONTROL 0O0 INDICATION, MONR RQUIR Kol ESLAY 1M-I SEALS IN T1 SIGNAL 
______ 11111 "IT __ _ __0_ TO -SELECTSD IP AFTERk 58Q 

- - - . . ....t!!!IICWA08 AIS T o CTANNT OE PERIODIC TESTIEC___ ___ ___ILCGEE 

MANUALLY TRIPPED AFTER PUMP LC/81 
LOCI-OUT 21E. NO IFICT ON 
SIQ ICTUATlO N-pu00 U1AFFICIBA 

010601.1 C-1 OFF (CONTACTS OPEN) TRAIN8 CHABING POMP (1101 AS UNG (3A8S AS . 2.5.2 .1S 1) Z.. .  

(ISZ-IICoI AUTO-STARt oN ITAIN I PUMP 
RLICTAICAL FAULT DISALID. NO 
EIFFCT O1 SEQ ACTUATION 

oz.l.oi.DS.I C-la LC-110011 BIC# LO-LO-LO OCT LIVEL TRIP OF PERIODIC TISTING BONI REQUIRED FOR INJ6CTION, MONR LO-LO-LO TRIP CREDITED FO)R 
TRAil CHARGING PUMP DISABLD CLI 01 RLR APPINDLI 0 Flit SCIDORIOS 

02.2.06.0.5.1 C-11 LC-110011 LON LO-LO-LO MC? LEVIL TRIP OP CONTROL ROOM INDICITION SIOMNDASITKi )ORIMJSJCTION. INOPRRA8ILIfflOf WRINS B 
TRAIN A CIARCINC PUMP OVERRIDE SNITCN FOR RICIRC CARGING PUMP FOR INJECTION, 

~~~~~lv F-.- ._____NN OR EECIRC MITE CRDIT FOR 
IlMANUAl3 OPRTION OF 088IIID 

0!.!.06.05.1 C-Ia LC-IIOOA O I L)-LOLO OCT LIVIL TkI P CUONTiL 00M INDICATION OViIIDE SNITC IPEILITI Of TRAIN OVRUIDE REWIND IF TRAIN A 
TRAIN Cl AiGINU PUTP CHARGIN PUMP OING INJECtIO9. IS INGLE O1,NURI COCUIRRNT 

NO C FOaRCIC MITd CIIT PFlR MITE TI0 COMMON-CAUS F iL ULO 
MAOAL OPITION OP OVDRIDI
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TABLE Z-1: COLO LIG RECIRCULATIN FISA 

LOCAL iEFICTS AND MITOD Of I11ll881T COMPiNSATING 
ITE I DEVICE ID COMPONENT ID FAILUIS NODS DIPINDBIT FAILURIS DITECTION PROVIS10i BFFICr OS 1CtS AgDARES 

- --- -- -----~~.- - - - - - -- -- - -

---L-.O1 -EL _ _1.1:L 0. (CONTACtHcLOsE lliN a ClAGIG PumP IDE.. CNTI1 ROOL INDICATIOM. - AMUllDA _LIlill - IPEIL!Y...TWVAI IILAV T R S .MLOCf.UR 
(IRLATI OTIl TRAIN I 4 kV LOADS) TIit JNUNCIATION PUMPING FO CL AND ILI PIMARY DURING SESLOP IF DG 

AtltII 1. SEC. CANNOT 81 FLO PATA 91-INSRGIZIS BUS N1T11N IA SIC 
- - SISTATIitILAIT Dos Not f...ITI-ALISIS LJIT_ 

1i31). 08 BISTASt DILAEO IV 
31 SGC (I1LA ISITS) 

_.2O.5W.2 C-MA l-O (COITACti OPE[ T8AIN A CIARGING PURP (0 PERIO0IC TIST'I?.......NONE UCEING .0..91.1880 as----
(UAI Oflt flAll I A kV LOADSI NILL 

NO TIP ON US iUNDIVOLTAGI 

fIFICT ON $IQ ACTUATION OR 
LOAD IEQUINCING DUI TO 

-fI.iTIl J tilAI hNA 19_ 
4 kV LOADS.  

0Z.Z.06.01.1 C-IA 39-1 Bus tic (CONTACTS TRAIN A CHRGING PuMp NILL NOT IIODIC SURVEILLANCE A0D MOV-IERAC CLOSES AS REQUIERD POTENfEL, OPIATION OF 2 
-- . ....... 11.IL. INLICBI -. riN) Tile 21 IIIIILO,. IMA 1..011140N---~...i- . - CRRf UPS. DUIM 1V!ICTE11- 

TEAIP I CC I ISFGING 

LOPPINATIV-lC iLICTION. NO 
IFPICT ON TRAIN A PUNP OR 
NOW-IIOOC SIC ACTUATION 

02.1.01.01.z C-iA 83-1 BUS 0ic (CONTACTS TRAIN 1 CHARGING PUMP NILL 0PRIODIC SUBIVLLANCI AND NoNE 11001URD FOR INJECTION LOSS OP AUTOMATIC ImJECTIO CHARGING NOT CRIDITRD DURING 
- - -IE mil. .. ~OEi) . TIl Ol 11dlk0IID. 01A FOR IITINc -lu..l...d.. AL COOT QL. IQ.IIJcto 

ITEAIN A CIRGING ILOCI/IISET FOR CLI AND Nil TRAIN N PRESILICTID ONES3 POSITIONS ADMINISTEATI DELY 
UNPIPilOV-11OOC SILICTIOi. NO (IO0-IIOSCI AND SI-I AG-RI) CONTIULLID 

.FFICT Oi TRAIN A PUMP OR 
NOV-1100C SEQ ACTUATIOS 02.1.0O. G-NA EQ2 OIS Off (CONTACTS O FlN 1TRAN1 CIAIGING PUP ILL NOT FIRIODIC TESTING NONI IQUIRED FOR INJICTION, LOSS OF AUTOMATIC INJICTEON CHARGING Not CRIDITI DURING 

(1- ll!!.. ~oSTART EN lISSIILOP MANUAL CONTROL APTIR ISQ Ioo CHAGIl4N CArll11it A. l. l.ETOL _l. . .  

BLOCIItSIT FOE CLI AND ELI TRAIN 8 SELICTED 0O Si 
(OV-1100C) AND SS-1 (0-8) 

U2.2.UA.IM C-BA SEQA 0 _1 N jCtAS CLOSED) TRAIN I CHARGING PUMP START CONTROL ROMI N.iO - INDTTRN FOE SISLOP 1 FRIEABILITY OF TRAIN I FOR.. . . -___ 

(11-I, 31 SIGNAL. RI CAUSE PERIODIC TESTING WinE TelAsN B ILECTRA, NONE SISLOP. NO EPPICT If 313 OR 
OOT-OF-I QUENCI Pulp LOADING IQUIID FOE SIS OR TRAIN A TRAIN A ELECTED 

0 11 LO If TRAIN I SELICTED. BELECTION 

JIS-- -- - - . -.- TTRIP 0 SISISiSLOP VIA 
SIPLOlI SQ CONTACTS AND I-L 

1(1 10 .1A01 SS-LICTIDI(NOT 
AFFECTED 

Az 2.M0.II C-8A SEQ I OFF (CONTACTS OP1) TRAIN I CIARGING PUMP SILL OT PERIODIC SURVEILLANCI AND TOI-II C CLOSES AS RQUIRO PTEI AL OP8RATION OF  

(t--. .Ni-1,)) 3A ClTRIP RO SISTSSLOP. NORMA FOE TESTING Tll CLCRTSIOG PUMP DURING INJCTION 
TRAIN N CSAIG I 
PTP/EOV-IIUOC SELCTION. NO 
AFFICT OD TRAIN A PUMP O.  
NOO-IIOOC SEQ ACTUATION 

1. h.0 S .z C-8A S8Q z ON ICONTACTS CLOSED) TRAIN 8 CHARGING PUMP NILL CONTEOL ROl ILNICATION, NONE REQUIRED FOE INJECTION, LSS OF AJTOATIC INJECTION 
(19-1, 3) TEIP IF TRAIN A S ICT D O PERIODIC TCITIIAB IDUNDAlt PUMP FOE CLI AND ALE RODE C BUSIIN E CAPABILITY IF 

-FA) F ICR TRAIN A TIAJP 0 PTiTED ON S3 
PUP 08 IOV-IlJOC S29 IR)J-IIOCI AND Si-I I - I6B 
ACTJATIoti
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TA9LE Z-1: COLD LEG 1MCIICULITION ?IRA 

LOCAL IPPECTS AND ME1THOD OF ISMIRENTN COMPBNSATINC 
iIE I DIVICI ID COMPOMENT ID 11ILUEM NODE DIPINDIB? FAILURS DBITECTION PROVISIONS IFFECT 0S 10CS REINARES 

Z~~ Oj - - - JiZ TDC- _ - AqA~&~j f?i . D. !iID9I~L.. G.-IAS~iIAIE~~ ..JTE. iAOIAtIVOi. F I . -__ 

IIS-ICUI UTO-STAIT 111A1,11 0W LOU CHARCING Pulps DURING IWJBCTIOm 
IISCIIC 11101l PREISSUI Vill 

ACTUATIOW Of 111111 PUMP, BUT 
0-1B oil START ON BEQ 
BLOCE/BBSBT ViTA PIC:IiII IQ 

OZ.1.01.iO.1 C-WA III toC of RI W IAGING PulpLO PARIODIC TASTING Noll BIQUIBID NolE 

AUO-111AB? BISABLID Of O 
liscilIGI B11101 11RE1SSURI. No 
IPPict ON IB ACTUATION OP 

- 0 E.1.01.II.I C-MA III ON TRAIN A ClABCIVC PUMP LOC11ED CONTROL 1OOM INDICATION BA1DUNDAWT TRAIN LOSS OP TRAIN I CMAEGIVG PUMP 
lt-IZCoII on.1 TRAIN A PuMp AUTO-SUITS CAPABILITY FOB IITION, CLI 

_______IN) C111011 ItINTIPPIB IfTER AD KR L.  
INQ BLOCK BEst? 

01.1.01.1I.1 C-VA Ili OFF T1EAB PEOICtION DISAMLED PBBIODIC TBSTIWG RIOUNDINT TEAIN AEDUCED ESLIAILIT! POE TRAIN 
Il~lIZCMIFOE G-1A FAULTS ____________ILICTRICAL SIStUN -1 

Ol~lUM~2.IC-B MC-ZA VOLTS LON TElS MTO-I[EMLUE I CONTROLBOOSiWDCAIO OWAS01 BQ0 BD OM BOUND$ EQ PAILUIR OF LUBE OIL 
M~-I11I1I PUMP WILL NOT START OW LOU PUMP MOTOR. MOTO1-DiI VIM LOBS 

_______ BDAIIN PISUIB WITI PUMP ___OIL PUMP N)! CERD!!!D 1W LIEU 
RUNNING Of SEAPT-DAIVEW PUMP 

oz-.1.1.1 C-WA Mcc-ZA VOLTS LOW TEil A LUAII OIL PAWI COOLER FIRIODIC TEISTIWC Woot 1EQUIEBO lst BOUNDS IQ PFLLURS OP FAS 
142izAIII WILL NOT StART OS 113LOP WITS R_____ OTOR. LUBE OIL Fig COOLER MNi? 

PUMP RUNNING -.------ - -CRBID1 IN LIlU OFj 
I.- SHAPT-DUIVRS PUMP 

S22D.I. -BA BUS JIG IZSVDC VOLTS LOS. TEhll B CNABIMGPUMP CAUSOT CONTROL ROOM IWDICATION EB1DURDAST TEAlS _ __ ISARILITS OP TRAIW I 
CONTROL POER - 1 111211T0 If OFF OR 711PPID __ CHARGING PUMP POR IWJBCTIOS, 

* IIf BUSSING CLE AMD ILR 

0Z.1.i.. C-IA ____ IFEIR SWITCl OP1M 0E DSD TRAIN B CBAIGISC PUMP WILL NOT PERIODIC SORVBILLAMCE IsAi AS Z.....lisAM AS_..l.I 

UZ.2.0?.BI.I IOU-Il VALVIACTUATOE OPIS I OP I PILTIR BIIPASS PATS! CONTEOL 1OOM IWDICATIOW, Bovi RIQUIRED MolE 
----------. - LIGWBD FOR CLI PIBIODIC TISTING 

01.2.01.0I.1 IOV-I& VILVEIUCTUATOE CLOSEDICSRLRO WIUIS EUDM AV PO-I UIDM C 261ifUSDAVCY O LI 
I.DISAILED POE CLE PIBIODIC TB1STIMC DISCUVECE PLUM PATS 

M!ZO.ZINW1 CC-Z VOLTS LOW MOV-11 PAILS IS-IS CONTRO)L ROOM INDICATIOS RIDUWDAST VALUEI IMUV-Iij IIDUCI RBD'VIDAICV FOR COL,' LE'; 
(aIZI - - -- --.- - RiCIRCULATIO 09 I1SCMAEGB FLOW 

PM?! If PAILURS PRIOR to 
-. REALIGNBAET 

N.ZU .U. OV-35?1 - VALV!IACTU1TOR APES I OP I CLI PATES ALIGNSD TO CONTROL iOOM 'IMEICATIOW_ NUMB-i REQHHD PUB CL MolE FOR CL! ALIGKN34T IAOT CCIPTABLI FOS INJICTIIJO 
ICS, CAINOT MB RECLOSRU TO ILICSMRMT WITO CONCiaRgHT FAILURE OP .1 ISO501.0 PCUIIIU58/ IF ___ CHUE.IN MI8IE. OD TO 

- . UIQUIBID 104.1100 - -RO-IUC). ICH SPEC 13T1O9 

14lT IQUIRIP SITE VALVE APES 
DURINGI SOUMAL OPUOTION
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SAN OOPE UNIT I 
TA3LO Z-1: COLD LIC RlCIRCULATION FAIL 

LOCAL OFFICTS AIND METOD OF I t 0 RNTCOPZS1ITNG 
ITim I DEVICS 10 COMPONENT 10 FAILURE MOR DEPENDENT FAILURES DSTECTION PROVISIONS EFFECT ON ECCS agAS 

I- l MA!.2 10-31 VALVI/ACTUAT CLOSED I Of 3 CL PATES TO ICS LOOPS CONTROL ROOD INDICATIOL 9ERUNDANT PLOW PATESTO ICS LOSS Of DCS LOOP E CLR FLOW FLOW VIA SEAL INJECTION TO CP 
DISARLED PERIODIC TESTING LOOPS 1 AND C pATiDAlCTlLO OTCEIE 

02.1.08.0Z.1 NOV-35? CC-? VOLTS LOW NOV-35? CANNOT RE CONTROL ROOM INDICATIO RDUNDNT LOW PTS TO ACS POTENTIAL LOSS Of CLI LOW PATE 

FAT3S lI0 CLOSIDI OR I/AILITI 

TO 1110 ICV-0151 80l3itP 

0110.i1NOV-]iE - DLVII/ACTUATOD OPIN IUOf ICLI PLUS ALIGNED 10 CONTROL 601IDCTO BONI 1EQUIIID FOR CLE M0DE FOR CLI ALIGNMENT INOT ACCEPTIRLI POD INJECTION 

0IS.1.T. PCV-IDISCjF IF LVIiS, o 
REQUIRED BOP-IIVUCI. TECu SPEC ACTION 

02ING00 RMAAU WITALO P 
01.3.01.0.1 VIASEALOINJECTIONLTOlICP 

DISBLID PERIODIC TESTING LOOPS A AND C PATE __ l IN AFFECTED LOOP NOT CREDITED 
VOLTS LOW NOV8-se CANNOT 8R CONTROL DOOM IIDICATION REDUNDANT FLOW PATIS TO RCS POTINTIAL LOSS Of CL8 FLOW PATH 

REPONITIONEDl NESULTING 11 LOOPS A A COE .CLR TO IS LOOP C 
POtlIflAL LOSS Of I Of 3 CLI 

PATES (1I CLOS88) 08 IABILITI .- _______- - - ---.-.-. - ____ 

T0 ISOLITt ICS-f ililll (if 

COPIIIFOV-35V L OFil ATill o CONTROL ROOD INDICATION 10L8 l-lD 0 REDUNDANT PLOW PATES OES FO LO OLilOW FA T A 
1N-1391 C DiN. NOV-1 V CANNOT AS LOOPS A ACS LOOP C 

RPOSITIONED, RESULTING IN 
r - - - - - - - LOOSPODiLO 1.. PA -- -- - - F O - C-IDfl---

PAINS (ll CLOSEDI 0 INADILITI 
TO ISOLATE PCV-lIISCIF lit 

OZOU.I0. MANUAL VILVES, OPEE NONE PERIODIC SURVEILLANCE NONE EEQUIRE0 HOME IN'LADES: CRS-316, -1!5, 
_____COMMON PLOD we-Illl -ION, RCP-3II, -316, 

D2.1.1-01.V LANUAL VALVES, CLOSED ISOLATION OF MIILOD F0 NOTE PERIODIC SUREINCI OOE ILOSS Of CARGIG PUMP VCC-4C POIND -LOSSAOST DR 
cosmos COM LOD CEARGING PUPS, OR LOW FLOW __tLOOPSA__ IS_ ORCL__CAPAILITI OD CLE AND ILE LOCEED OPEN 

S culifROL (F -.Is I ifi To kR 

OZ.1.OI.iZ.l CRCl VLII NONE IPASSIVEI PERIODIC SURVILLANCE INCLUDES: 0CC-I1 

-----COMMON FLOD 
OZ.1-.. I.IMNUAL VALVES, OPEN DIVERSION OP NOTE tEAIES OP PEEIODIC SURVEIL.111ANC SEE TABLE 142 POD DETAILED SPOTENTIAL LOSS OP EO11 TRAINJ S8 TE ABLE 2-2 POD DETAILED 

COMMON DOUNDRil PUMP FLOE ADD. FOR OUTSIDE MOUNDART VALVE ANAL1S1S OP CLE, ALI END SPRAT DUE TO BOUNDARY VALVE ANALYSIS.  
__ ____ -.CONT1AIDMIN? VALVES DEICE ARE . . . UN!SOLAELE LOSS OF !VIOY lCk 0N~lVLI O 

NOT LOCEED CLOSED 0R PRO8ID0D TROUGE OUTSIDE CONTAINMEN SEAT LRAE T USTED AS fAll OF 
VITO S UACIIPS,i LOSS OP VALVIS 08IC L ARE LT LOCERD EUCIUC SISTEN LEAO8GE 
EECICRST INVENTOR! CLOSED ( I PRDAIEDDTHO O GO 08 0- -

DACD U? S 
011103. AAl VALVES. C iPASSD V PERIODIC SUOVUILLANCI NONELUOQU: IRIDDUN 

cO.P. DLuV0AVOC 

PUPFO 10 O USD 0iDSIVLSAAII FCB IEMDSPA U O 60Dl AV SLSS
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TABLE I-I: COLD LIG 85C801LAYIl F!IA 

LOCAL IFFICTS AND IITIOD Of IliBiRlT COMPEISATING 
ITEM I DVICE to COMPONINT ID FAILURE 800 DPINDINT FAILURES DITCTION PROVISIONS EFFICT 0 ECCS RINARlS 

------ - --------------------------------------------------- 

------- ---------- 
-- -

.1.0L I C I 11 A illEL 1011 .IPASSIVI PARTIAL DIVER3101 OLCdIRGING PERIODIC SUIV ILLACS - SRIBUNDMILIAAllS FO)LILQ- . !LOSS _01LINITA1IiT IlCLULIlED !il.ABLL-.ZIQA-T ALAL L_ 
VALVIS, COMMON PUMP 110 CL8 FLOW TO VC? AND EATS, NONS F5 INVINTO1 IN INSt CALCULATION 801111All VALVE ANALISIS.  
1OUNDAll ICD? VIA EV-18 AND RV-1004 BBCIEC IOUDAIRT VALVE3 NOT 

8cliEC IISTER LEASAGE 
10CN1TORING OROGRAN 

* NiLLI.)VOV-Jj ALVjfIJA TTJ -JPJj - - - QRSL P91 111AM 91I-191 OF P41IODIC TMsTNG -IN919-0IlgJIV . .JOWN E#11PUNDANC OE .. RIg R IC E S DL iO .  
111011-EANUA11 IOUNEARI IC1S-3O11 ISOLATION Of INST FRO1 1,11i liStD 18 PART Of 1ECIEC 
ISOLATIOS F0E RICIRCULATION IICIRCULATID SUMP WATER SISTER LEAEAGE IJNiTORING 

02.4.02.01 N IOV-N88 VALVIIACTUATOR CLOSED E0EMAL F01 ICIBC. LOSS OF CONTROL ROOM INDICATION POWER LOCI OUT 11 REDUNDANT NOT APPLICAIL. FAILURE 
INJECTION 1OD SUCTION to ROTI CONTEOL ITC113 AND PEECLUDED I POdS LOCE-OUT 

CRAIGING PUMPS 1RCINICAL POSITION ECI-E1 
*1.1.6z.01.1 N0-113 uS-toi CONTACTS OPEN MO-183 CONTROL CIlCUIT PERIODIC T10ING 11ATI AC ISAIE As 10111 Is 

- - - - ~~~~~~~DIMOILSD.CASIG LOILM . ___-1-- - -- .  

RENOtE-EATNUAL AUEt0L 
ISOLATION CIISOLAIi 0OR 

- ~ NV-I lSROS COINTACTS CLOSED NOV-131 CONT10OL CIRCUIT. CONTROL ROOM INDICATION - REDUNDANT INIYCE1 US-Doll REDUCED NIEVEDANCI AGAINST 
INCLDDING EC-CUT, PLID SPURIOUS VALVE CLOSURE 

-AI4l414 _MAWI. -- OPEN VALVE CUTRSCIVSPN PROI TESTIWIL - lIAI id9. . - JI .L I ... IA As Z..I. ____ 

lCONuTACT /C SIGNAL AS NOON Al CONTROL 
CLOSPDo CIRCUIT UAILIT 11 EO-T L I, 

CiO ITlA9CUDCANNOT D OLCLOSED 

EMOTN-NACNUALLA FOE RCIRC 
lOUNDAIi ISILATION 

2.1.0.1 Nov-ai) Rs- L, - CLOSEVIl A ..O.JI.III) SAl SI DIC TTI.L R.1.1.1D sSAVITII N S-.D D.A 
ICONTACTS E/F SIGNAL AS SOON A I CONTROL SPURIOUS VALVE CLOSUR 
CLOSED) CIRCUIT ENABLED RI UMS-ZUSI, 

oLA CANNOT &A 1OPIID 

02.4.0.V0.1 NoV-NEl 8CC301 ICCA Off ICONTACTO OPSINI VALVE CANNOT IS CONTROL RO INDICATION RIDUNDANT CEECI VILVI REDUCED RUNDANCI FOR 'CHECA VALVE NOT LEAA TA1TID 
lCOiTCTOl - AINOTE-NANUATLLN CLOSED FOE ICES-Il 11 ISOLATION OF ES FROM AS PAST Of RICIC SSTEM 

RECIRCOLATION RECIRCULATED SUE? WATER LIAIA1, E)NIIORIIIG PROGRAM 
C..R.0? N'JV-NSS IzCC OR SUCCA ON ICONTiCTJER I OF I REDUNDANT CONTACTORS PBRIODIC TISTING REDUNDANT CLOSE CGNTACTOR REDUCED RSDONOANCI AGdIN3T IeRIPICATION 111191) THAT 

ICONTACtORS CLOSEDI CLOSE I VALVE CLOSE CIT. SPURIOUS VALVE CLOSUOE L1ISTIN, SURVEILLANCES WOULD 
RDUCING CLOS1 LOGIC TO III AN DITECT THIS FAILURE 
CEIIAINING COTACTOR 

Mz41Z0 OO-Ed) ICC-S VOLTS LOW VALVE CANNOT i CO~rkOL ROOM INDICATION EBUNDANT CICE VALVE __ RDUCED REDUNDANCY FOR IvIP'l VALVE NOT LEAR TESTED 
(2-1 1 EOtE-NANUALLY CLOSED FOERCES-00 ISOLATION OP RAI FROM AS PART OF RSLl0C SYSTEM 

RRCIACULATION DUCIRCI'LATiD SOAP NATER LEARAGI NONITOAINC PR RAI 
02.4.I.0I.I fl V-Ijooc VALORJACtUAI OPEN OCT CANNOT 1E 1S0LATO ON PARIODIC TBE-JiN; NONE FOE SELOCA. REDUNDANT iPOTENTIAL LOSS 0? BOTH REPTIC? OP GAS BINE1IY. IN 

LOW-LOW0 LEVEL 01 FOCLS edg VALVE AND CIARGIG PUMP CHARGIN PUMPS FOR - POTION VP COIMON SUCTION LIVE 
INJECTION, RESULTING IN GAS F00 CLI AND ELR IN LELOCA. REICULATIO N IN SCLOC IF TO RDUNDNT CHARGING PUlP HAS 
LiODING/LOSS OF PI-SELECTE CHARGING NOT CREDITED OE SCOND CHARGING PUN NOT 88E VN!FIFC FOR 

CDAN1110 P0 P AND PORTION OF lC0 IN Lloc, MSLe OR A'T)-START' 88,Oi SiSiSLOP. .'!JINT 
C.).44) SUCTION PIPISG SOTH LI.Oz Of tCoA'I% CAPABILITY A4LY-I 

I02!Trco U14 0 0C 
P11?-lL O 9 

1718C4F"!UULATAIO45h
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TABLI Z-1: COLD L84 R3CItCULATION FIRA 

LOCAL EFFECTS AND METidD OF IllSIST CONPINSAtING 
ITa I - 0!ICE 10 COMPONENT 10 FAILURE RODE DEPEbliT FAILUiRS DITECTION **FPROVISIONS EFFECT 01 IcE- -RIAS__ 

0:-ilbol D I :~Ijj. IPALIACTUJATo4 CLMILJ _ _ IT lIQLATID.0U818G.198A4k CQVIlQlL.ESO!4AIICIl~ 11 1~ ILAINI.~...Q:.OEJL LS.... LOs:.QP 5EIsUlC c4159981A . . !e-O11LQRCLillLAllL...  
OPli ON. REUI8ED POSITION ICU-501 PIVNTS SUCTIOil LOSS SUCTION to BOTH CHARGING PUMPS NITROGEN SUPPLI All 3S1F 
FOST-1IS SISLOP PRIO TO SISISISLOP 

IZ 0200 1HL~ C. AC-1ML [ _1141 LlllL SAQW11.000U9.11.E1! AUtMS LO31 flIQDC.IJTlUL. Of .idld. l iTi lAll.L. . il. 1G.9 Ti ILC-it AOL 111 E 
(0LAY) O LAM VCT LEIVL lURING M0OMAL CAEGINC PUBP (G-801 PIVINTS EURING INJECTIOl 1110 ON Mir IN 

OPS. so EFFiCT ON 310 LOSS OF 10? PUMPS DUE to CEAEGING PUB? DURING 
ACTUATIO E0 (I I MANIUAL) CAVITATION / GAS BINDING 11CIRCULATION 
9081-8131518149 

01.1.03.01.2 lO-1100C LC-110081 LON LEVEL 801-il00C VILL NOT AUTO-OPIN PERIODIC TESTIEG RIDUNDANT CONTACTS FROM BIDUCID R0UNDANCY AJAIVST 
I81LAYI _ _O IGI VC1 LEVEL AID it! MOW-11001 AND NOV-IIOD DUEING SPUEIOUS NO-IIOC CLOSURE 

CLOSE IPURIUSLY DIEfl 0DAL NORMAL OPS, 10I NQUIRED FOE DOMING NODMAL CPS. MO O..  
OPS. Mo EFFECT ON 31 lIJECTION 08 RCIEC INECTION OR ICICULA?0 IF 
ACTUATICE OR l II 8ANIAL) PLACID IN 8ANUAL IOR PRIR TO 
POST-1ISLOP SEQ ELOCEillst 

11.1.01.03.1 EO-1100C L3-1 CONTACTS Opt I Of 2 INTEALOCI CONTACTS PERIODIC TESTild RiUNDINT CONTACTS FROM RDUCED RBLIASILIT FOR 
-$0.5-. 9L.4100) 01ALID to V-118C.! 1 ID . NO-11000 50-1100C AUTO-CLOSUIR DURING 

VC? LOW LEVEL AUTO-CLOSE CR15 NORMAL OPS AND FOR SISlstOP 
01.1.03.03.2 8o-IISOC LS-1 CONTACTS CLOSID INTtILOCI DEFEATE. 1O-Ii0OC PERIODIC TESTING REDUNDANT CONTACTS FION SIE REDUCED RELIABILITY FOR BOTl 

I---.... (. -100 MILL AUTO-CLOSI CONCURRENTLY RILAY AND LC-lIOB8I CiASGING PUI PS DUS!MG IICRAL 
NITE NO-1100 IDg ND -11000 OPS 
OPINING ON EON VCI LIVIL 0 

__ IISIILOP 
AI.AS.C L3-1 CONTACTS OPEN INANE is 1.3.3.11 (SAll AS 2.4.3.3.1 REDUNDiANT CONTACTS FROM (SN! AS 2.1.311 

IMOV-IIED MON-lEVEE 
0!1001A O C S- CONTACTS CLOSED (SAME AS 21.3-3.11 (SAME AS Z.4.33.1) _ al As 2.i.3.3.z_ (i" AS2 

01.1.03.05.1 MO-1100C LS-10 CONTACTS OPEN I Of I IsTiLOCI CONTACTS PERIODIC TESTING NONE REQUIRED loNR 
DISAILI8 10 OE -IIDC 
UTO-OPEN VC? EIGH LIVIL CIT.  
NO IFFICT 0 SEQ 0 AUTO-CLOSI 

02.1.01.5.N E 0-1 C LS-10 CONTACTS CLOSED -. BiRLOCI DIATED. -1V-I0C PERIODIC TESTING LS- AND LS-IN INTILOCIS TO REDUCED REDUND8NC0 14AINST LOSS 
(NOV-1100 MILL AUTO-OPEN ONl I1 VCT NOV-1100 AND NO-11000 OF CHARGING POMP SUCTION DURING 

LIVIL CKUIIIINTL MITE PIRVINT CONCUREENT CLOSURE NORMAL OP8IATIOhS 
OV-110OB/I CLOSI SIGNAL 
DURING1 NORMlAL OPS. NO EFFICT 
ON1 310 ACTUATION 

.r- -E2.4.3.IN. DOV-IVECCONTACTS OPEN (NAll AS 2.4.3-S-Il) (SAMIS AS Z.4.3.5.11 ISANS AS 2.4.3.5.1)- (5AIE AS Z.1.3.5.1) 

01.1.01.EA.1 10-IIVVC LIE CONTACTS CLOSED (SAlI AS 2.1.3.5.2) ISAMl AS Z.1.3.5.1 (SAME AS 1-1-3-S11 1IIN? AS Z .1.5I 

IEOV-1100 -- - . . ---. __ _ __ _ _ 02.1.1.011 11010C 31 l O-11008 AUTO-OPB113 TURlN CONTROL 800N IINbicATIdli 1d801 1 88 108IA FORilJECTIO4, kill)TS 40130. Ckl :.4S !!04 
N(0-1100BI NAV-IIOQC AUTO-CLOSIS, CLI OE IL. EEDUNDANT MANIJAL SEALIGN3IT DISASL F9 

IIALICIlG CHARGING PUP VALU3 FO- SICOB I SOCONDA 81 

SUCTION TO EUST 
02.4.03.07.2 M0V-1100C Sil OFF 10-V11008 AUTO-OPEM AND P8I810IC TISTi1w REDUNDANT VALVE !0OV-11000) 8,)ICED cp004000; Fk CPYIDll 

1110-110001 H1VII10C AUTO-CLOSE 0N S8 I ANI ILAY 021? 50 .ItIl ALIANVW 
S!i/SISLOP 0ISAVLES. S1 2 

AIJTO')PRi OF MOVY-1OOD AK 
AUt:-ft iI OF IId-Il)
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1NEIRSCJCY CORR COOLING SYSTEM 3!NGL8 FAILURE ANA.IS Page 89 of 310 
SAN OOFR8 UNIT I 

IVIL8 2-1: COLD LIC IRCULAt1ON FlT) 

LOCAL IFFICTS AND ITIOD OF 185881T COEPIlSATING 
ITEI I D01CE 10 COMPONST IB FAILURE 10D DIPINDENT FAILURES DITICTION PROVISIONS EFFECT 01 ICCS a8811481 

O!.4.03.04.1l IR ON 8-711D AUTO-OPENS T00N IN A! WAE As .SAE AS Z.11100 
02.4.0l -1.0OC I-CLO 

REALIGING CEARGING PUlP 
_________ SUCTION to last_ _ _ _ 

DZ..I3OS~ ff0-IDOC II OFF - K10K-lID AUTO-OPEN AnD (AKE as Z.4312 1SAKE As 2.4.3.1.21 (SAKE is 2.4.3. fl..........
OKOV-1100I EOV*IINNC AUTOCLO ON SE1 0 

111111SLOF 1ISARLED. 10 EFFECT 

02 4.0) 09.I E0V-IIOIC S 

0!10101.1011 807-11000s Sg 

0!.4.03-0.1. 80111000 91C- OTCS-clm01_1(omNfili'r-HMGRfMT L 1ILR 

(POWER SIL. 5N.1 CLOSED EOV-IIDOC. NORMAL FOE aUS BIC CIAROIIG PUlT PRE-SELECTIOI. PRi-SELICTION. POTENTIAL LOSS (ADNIN CONTROL PLUI POWER 
S(TRAI) CIARGING PUNP DIINISTRTIVI CONTROL Of OTE TRAINS Of CAIIO0G FOR FALUISI SAlS.I. DESIGN 

(010)0-110ATIO-CLUSOcis1O- CLSSND ALIF CE0994fRI BASIS 
LLIGNIIT ALICIID LOSS Of O TaAIN 

SCof POR OCCUS 
1 1CC-11 CONTACTS T111 AU POWil KLECTED FOR CONTROL O0 INDICATION lo.l7REQU.1) FUS n 

(POWER EEL. SN.1 CLOSED 1OV-IIOOC. IORIL FOR BUS 171C CEARGING PUMP PEI-SRLECTION. FRI-SELECTION. POTENTIAL LOSS W~HN CONTROL PLUS POWER 
-ITRli 11 CIARGING PUMP ADINISTRATIER CONTROL Of ROTI TRINS Of CHARGING FOR FAILUERSI IS OUTSIDE DESIGN I 

-- .- - PRINELCTI~----------- --- D~e6fTiN CLiDL1COTS I MDoF 

(LIGNI0T ALINED ACD LOSS OF ON TRAIN lt 
of PONi OCCURS_ 

'DZ.4.3.0I 3flOO-IOOCSSCOiTiCT OPENp -R1LOS OF awY-idiOc abICIEAND -CONTROL ROOK INIATO NI FRICION, IDUNINT LOSS Of CRiNGCAADLIf EFECO GAS-BINDING IN1 
(PONER SIL. SI.1 OFFI CONTROL POVER, RESULTING IN CIRCE VALVE AID CKARGIN' PURP DURING INJECTION AID ONE PORTION OF COSKON SUCTION 

- . - ..GAB BINDING Of FRI-SELECTED FOR CL IND ELI CHARGING PUMP DUING IRCIC PIPING OR RECIEC OPERATION OF 

COKION SUCTION FIFING Not BEEN VERIFIED 

01.1.01.OD.1 M00-1100C 85 CONTACTS SNORTED lOV-IINIC POWER SELRCTION CONTROL Rool INDICATION, 18ANE As .... AND (SAKE As 1..3SI N 

(SAB AS A...11 ISAIII ASI.N. 1 

LOCI-UP 
.... 104-A0C 3S CONTACTM GROUNDED LOSS OP ROTE TRAINS OF POER CONTROL ROK INDICATION, (SAK1 AS ..3..) (SIS AS 2..3.SA AS TTOUNDS V-. -- ------ (FOUER EIL. SN FTO NOVL 1141C VIAOVERCURRINT AEN1UNclitaTiON -_____- SIOEI R LASE]O-T~ 

TR oP OCC-s 1-1111 AND 

o'IUS ~- Fi -- -..- ____ -- - - -hiiju1 11 - -- Tlial As-T..3.f1 IfSi~Ic1 13 (S.N I - -- ______ 

(RLAC11 ICO NTACTS OpRl) 
0.103.10.t NOV-1100C 43-I OFF 111I0 a PONER CANNOT RE (SAKE AS 2...S2 SAKE As 1.1.3.121 (SAKE AS 1.1.3.9.11 

(tiLAl --.S ICONTACCLOSID) 3SLECTED FOR NOV-1IA0C 
02.1.03.II.1 flOO-1IEOC 43-11 ON (SAKE AS13.SI IsaE As 23 IslasE AS 2...11 SANE ASZ13.S 

A11it0C Alit0CLM OOpa10) 
tlilll Pl H 

0'14.311Z1-1 OFF........Tus-I 
(111.11) (CONTACTS CLOSED) SELICTED FOR KOV-IIEEC 

100. K:CC-I VOLTS LO LOSS OF TRAIN I PONER TO CONTROL ROO ISDICATION 10I FOR INJECTION. RDUNDINT LOSS OF CHARGING CaA9I IT IIIPaiRT F GA BINDING IN 
~~~~~~~~~~~~~~~~~_ lil-a -. --IO.RSLIN N------- -- u ILEAScadGI PUN? DUoIN IMJCTIOA AND Co PORTION OF COMMON SUCTION LIE 

FA11URE tO CLOS AND LOSS OF FOR CL AI GING PU C-SINCTPOP DURING CL AND TO REDUNDANT CAGING PUMP Big 

TRAIN A CHARGING PUMP IF CLO NOT OEOF VERIFIED FOE 

PiElLICTIO SThiiSEAT RACITC EY TAD C fOS 

ALI~llitALINID ID LSS f 08 th l S
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1Il 18RENCI CO8 COOLING SYSTEM SIN1LB FAILU E ANALISIS Page 90 of 510 

Sig 08FRI UNIT I 
TABLE 2-1: COLD LI RlBCIULATIOl Fil!A 

LOCAL IFFBCTS AND MSTHOD OF INERANT COMPEISATING 

ITll! I DIVICi ID COMPOSNIT ID FAILURE HIDE DIPINDIN FAILURES DIEtCTION PROVISIONS BFFiCT 0 iCCS RElARS 

I -- - -.-- ---------- --- -------- ------------------------ ---------- - - - - - - - - - - - - -- 

0!.1.0.11-.L EOV.IIO0C . iCC-iA VOLTS LON LOIS OP TlA BOUR TO CONTROL ROOE.OWDICATIOU. IU1OR 1N UION.R!DUNDAL.LOSSOLCEASGINGLCkILIT1. !SFEC I I I NO IG l 

((ZI2NOVMU-IIVEC, INSULTING If CEECE VALVEI AD CGARGING PUMP DURING INJEICTION AND ONE PORTION Of COMMON SUCTION LIMEB 

FAILURE TO CLOSE AND LOSS OF FOR CLI AND AI CIARGING PUMP DURING CLIAD 0 to REDUNDANT C11ARGING PUMP US9 

- - . - - - - - T AN CEARGING PUMP If- ---------- _ _- . LR ___ FOIRE1ERE R -- -_____ 
FRIENLECTID SUBSEQUENIT RE1Car By test OR 

ANALYSIS 

01.1.0101.1 LC-1l008 LOOP LC-100811 SIGN LEVIL RIGN VCT LEVEL OIGNAL to PERIODIC TESTING _0 O FOR SELOCA. NONEQUIRED IOHNT!AL NOTE 'INCLUDES LT-IIVOLPOVI _ 

(RELAY) 1101-II0111C1), CAUSING FOE LELOCA, ISLE OR OTE If LEAKING P0111 FoR SILOCA If SUPPLY. EQUAIL POSITION OP 

101-1100C OPENING AND MOV-IIOBB1/CI PLACED IN MANUAL BICOND CEARGING PUMP CONTROLLER OUTPUT. PEA 

- EVO-IIOOID CLOSING IP iN....... . .. !AIOijJ.1Ag1!! TQIAT.1R.O TO REiqUJIp !q JUSTJFY t1IS 

AUTO. DISABLES LO-LO-LO TRIP SIS/SISLOP. NONE FOE LELOCA, CONDITION UNTIL CYCLE It ECCI 

of G-EA. No EFFECT ON SEQ 1SLA OR SGTR If NON-IIVUE/C/D UPGRADES 

ACTUATION OR ?03T-313jSISLOP - - - PLAICI UUAL f19OLq~!Q_9-- - .

liF .00INUALI LOC O V UST 

11D.0.1. LC-110DN LOOP LU-II0N11 LOW LEVEL LOW VCT LEVEL SIGNAL TO PIRIIODIC TESTING NoNE REQUIRD TRAIN A CEARGING PUMP MILL NUT CEARGING PUMPS NOT CREDITED 

I -- (REAY) - - O-IIQB/C/D,_CAUSING .11-M T9 ..---- 11ITIBIINKIO. OIQ !Q .. .___ 

EOO-IIVEEID1 OPENING AND BUT AVAILABLE FOR RECIEC VITE 

M09-11EUC CLOSING If IN AUTO. LEVEL TiP OVERRIDE 
ALSO CAUSES L04A-LT TRIP OF 
G-B1. NO EFFECT ON 10Q 
ACTUATION OR POST-SISISISLOP 

01.1.05.01.1 LC-D VOLTS LOW LOL SCT L-VEL IGNEL TO CONT1LO 501.1]111 TOjN NQT 

(80-IOIVI NON-IIUV810I0, CAUING AUTO-START DURING INJECTION, POE INJECTION 
0OV-0IVUE0D OPENING AD BUT AVAILAL FOR B0CIEC NIT 

BO-IIOC CLOSING I1W A'TO. _LEVEL tiP OWERRIDE 
ALSO CAUSES LO-LI-LO TRIP OF 
1VA. 1 AFFECT ON SEQ 

HV..5O.I CO-lIE VALVE/ACUATOi OE VALVE VILL OPNNUT CLOSE UN PERIODIC TEST REDUNDANT VALVII ICV-4111 REDUCED ERDUNDAMCY FOE0 - INCLUDES S-1l.  

BOV-O-I VUD INRILOCRS ISOLATION Of SEAL EATER RETURN IWJECTIONICLILR BOUNDARY 

HOST-ISISLOP To ISOLATE 
TO VCT 

SEAL WATER RETURN% TO VCT 
01.1.05.OI.1 CO-l10 VALUBIACTUATOR CLOSED SEAL, EATER RETURN TO CT CONTROL BOOM INDICATION, 10W0 REQUIRED NoNe 

ISOLATED. 10 IFFECT 01_580 

CHARGING FUMPS DUE TO DIRECT 

(1)11 ATTR WI PATE to PUP 
SUCTION LINES 

0 . CO- LS- CONTACTS OPEN (SAMES (SAKE AS 0-10MA81M S cAi1 SA A 

V2IO. 2CO-110 _LS -5 CONTACTS CLOS1D VALVE VILL NOT? CLOSE 0N PERIODI ASTESTING SBEA 245..  

IMOO-IIQUEI Q0-11008/0 0110 SI AL 
0A.1O5.I. CO-41O LS-S CONTACTi OPS4 (SAME AS Z.1.5.I.U) (JAMS AS [1 12 SANE AS Z.1.5.1.11 (SAFE AS [.12 

0..05.03.1 C-10 LS-S CONTACTS CLOSRU VOLVO WILL NOT CLOSE UN (SAVE AS [.1. (SA 1505 1 .1. .1.11 (155AS Is ..I 

(NOO-I50 MOV-1100 OD OPEN SIGNAL 

U0I.06.UI.1 CV-111 VALJR/AC1U.V,:R OPS4 VALV WILL NOT CLOSE ON PSIODIC t REDUNDANTTVLVP ICV-41A( RINCED EIOUVDINCY FOR OFCLUDES SO-.411 

POV-IIO')/D INTOP.OCUS ISOLAT!'IW OF SEAL M029E RETAIN INJBCTION/CLE/ELO 8U')VA9 

PCST-SISIS ISLLCP T P ISIAT TO ICY 

ALO C0I0IS RL.0-L I-)P OF1



CDM "M " No. 41383 
W Revision No. , 
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EMEEiEM8m C COB COOLING StIEl SINGLI FAILUE ANALTili 

SAl 040EE UNIT I 
TABLE 2-1: COLD LEG RECIRCULATION FNMA 

LOCAL EFFICTS AND METHOD OF INIRINT COMPINSATING 
ITII I DEVICS 10 COMPON!T 10 FiILR 100 DIPiNDINT FAILURES DETECTION PSOVISIOSS EFFECT 0 ICCS RNAllS 

----- --------- ---------------- --- - - - - -------------------------- ----. ,.------------- ---- -- ------- 

0-.5.1.2 CO-tIl _.. ALVI ACTUATOR CLOSED .SANE AS (SAKI AS (SAdi AS 1LIJ.11 
02.1.05.02.1 C-1ill LS-1 CONTACTS OPEN (SAKE is (SAl S is ISANE AS .SANE A .  

(OW-110081 
LO .LCill..CONTACTS CLOSD SAME AS 1S A3 

(N05-11008) j 2.1.06.03.1 CV-i LI-6 CONTACTS OPEN (SANE AS 114.5.l11 (SAKI As .4SIl s .O.5.IZ (sOmE As 
Co :110 00 ) A A - -.- -. ) 3SAME S 2.4 1. .1 AS 

2.1.01.031 1- CONTACTS CLOSED IAN i t.4.5. -' MA 
(1011-110011) 

02.1.01.01.1 CV-410 _VoTLl.IS.  ChillIIO-IalOO) ;2.I.01.0.1 P _C-l LOTOLPU[ VOLT -P CY-lND CV:11 CLOSE1
PCl CONTROL OPOD 1MEICATION NOE llQUIRl 

CO-I.l I.-01.01. ISOLATING SAL EATER RETURN TO 
IC? 

02 M..02.. PIC-lill LOOP PIC-Ilil OUTPUT IGH LOW 013CIARGI PRESSURE PERIODIC TESTING oEl 
AUTO-EtAlT DISARLED TO NOTE 
CEARGENG PUEPS. No EFFECT ON 

- .~~~~~ - - ~~~~~~~ i[1/ISLOP ACTUATION OR AFTER --- _______-. -. ~___ 
SEQ 0LOCI0PELIT 

0N14.01.02.3 PIC-III LOOP PIC-lill OUTPUT LOW LON DISCEARGE PRESSR CONTROL ROOM INDICATION. MOV-1l0AC CLOS!S AS REQUIRED POTENTIAL OPERATION OP 2 C-llACTO-STAET S L TO 1OAA ANNUNCIATION POE INJECTION. NONE lEQUIRED CARGING PUMPS DURING INJECTION  
CiiGTATCUOI, CAUINGSlTART -.. PRIOR t IN LOCI.ES1 (AO (AFTER SEQ .LOC1EAA IRiTlL 

-. ____ - . .. ~~~~~~~.. . ~OPHAITION AND AFTER 319 -- _ _-____ - *- - - --- -

02.4.08.01.1 PIC-1111 LCO-P PIC-1111 Q LOU DISCARID PRISU1 CONTROL R00M INDICATION, 1C-IIIIECIDIEIF AND POTENTIAL OPERATION OF I CEARGING PLMPS AND PIC-1l_0 
I UTO-START SIGNALPAO OCCUR TO ANNUNCIATION ___ CO-IIIZ MANUAL CONTROLLIMITS CHARGING PUMPS DURING CLE AVE ENVIRONMENT NOT EAR31 UNTIL 

I ROTE0i CEARGING PUMPS CASNNAN LoOW to NITNIN 11L,1 POST-LOCA RECIRCULATION Is 
START Of DR-SELECTED PUMP CAPAILITI Of OPERATING INITIATED 

AFTE1 Sq !LOC!IART RECIRCULATON PUIAFl 
1., 812.UE.. Pic-,ii LiOP PIC-Il CONTACTS CLOSED LOi CISCGING PUMPDISIG COiTOL ROOM INIICATION. NONE 10URE DURING OlN. TARTP WoN CAN1OI PC ii EcTo-MCHANICAL 

IRRLAII IOIF) PlESSUIR SIGNAL to AUTO-START PERIODIC TESTING SIISLOP. ON-IIOOC CLOSES PUMP AND TRIPILOCEOUT OP OTHER SNITCH IFOIEOEO MODEL 1EC Ts.  
CIT OF NOT CEIRGING PUMPS. AS REQUIRED TO PREVENT GAS ON FI/ILOP IS UNIFFECTED, CUREENT LOOP 

OFUID G S O I ING OF 1-31LICTI PUMP AND RESTART Of RE-SELECTED PUMP 
DURING NORMAL UPS AND FOLLOWING SEQ LOCE/REIISET FOLLONING ANQ ILKCIIR31 11 
FOLLONING SQ IILOCEARESET. ACCEPTABLE AS LONG AS NO3-IIOOC 
DOE0 NOT IFFICT 313/31SLOP HAS CLOSED 

PIC OO PC-il T OPENION D A P U07 8 I A , - /C lI T A ilTRIP 
OP DE-OFLCTID PUMI OZ*..06. P1 CHARGING Pump AUTO-STAR ON PERIODICTESTING NONE REQUIRED POE INJACTION l NONE FOR INJICTION OT 0CLO iSCACG PRESSUE RCIICULATION RCIRCUL0TIO0 

DISOLED DURING NORL UP N OPA 
AFTIECT 0 SIS/SISLOP OR 

C.4.00.OZ.T PC-1ilT LOP PTC-11l1 0IOACTS C:)OU10 OU (SOIM ASCS IJA AS Z.4.8..I ISA0E AS Zll08 (111 SARE ST DC SOST0I S AI UNG OUDE .  
(RELACMI ILUE OF ONE TRAINOHAD OCCU 

US10O-l-OSADOLOl He--- - SITO O PCR-llISTING GROUND, 
HOLLOER LOAP I A DOOLE FAILURE 

SCE01 SIO IS OUTSIDE THE DESIG 
I SSCIS
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SAN ONOR8 llIT I 

TABLE 1-1: COLD L5G BSCIRCULATION FMIA 

LOCAL IFFICTS AIND METHOD OF IN8ERENT COMPINSATING 
ITEx I 08VICS ID COMPONiNT ID FAILU 111ODE DEPiNDiNT FAILURiS DITICTION PROVISIONS EFFECT ON IeCCS 88EAUl3 

01.1.0102.( PIC-ILII L0OP 0 . PIC-IIIll INPUT OPEN (5II1 S .SANM AS 2.4.8.241 ISAMB AS 
(RELAYQ 

Z1.4.0.03.1 PIC-III LOOP VIC-L8i INPUT SHORT VITAL 1US 01 SUPPL TO (SAME As 0.1.1.2.l( (SANE AS 
( 10)PIC-1111AY TRIP. AUTO-STAET 

EFFECTS SAmE As Z.4.1.1.1.........--____ - --. --.- --.- - - -. 
01.4.0103.1 PIC-1111 LOOP VITAL BUS 1I VOLTS LOW Log DISCARGE PRESSURE CONTROL ROOM INDICATION,. MOV-IINC CLOS1S ARQUIRED POTENTIAL OPRATION Of 

0IATO-START SIGNAL TO 10.1 ANNUNCIATION FOR INJECTION. NoNE RIQUIESS CHARGING PuMPS DURING INJECTION 
CHARGING tuips,. CAUSING SuAn 01f *i LC hlO (11111 fEg 1ELCEIISr--- -.  
OP IDL0 PUMP DURING NORMAL DUING CLINL 

OPERATION AND Atra SE ____01____ 

2.01 ll -IIII LOLOCOI jil81 

O1.10.01.Z FIC-111 LOOP VITAL BUS l! VOLTS LOW LOW CHARGING PULP tISCiARGj CONTROL ROOR INDICATION, NONE REQUIRED DURING NONE. START OP ONE CRGING 
1Vi PRESSURE SIGNAL TO AUTO-S T PPRIODIC TESTING 

CiTOF t FC CAGl!G SVS AlIVNT GOFF/ LDULATE) 
CAU.ING STA0T Of IDLE PUMP 0INDING OP 0E-SELECTED FUMP AND INStART OP RE-SELECTEE PUMP 
01*DUIN OA 0NRM A N _ AD FOLLOWING SEQ ALOCSE.48S.T FOLLOWING 3SQ . LOC11IE IS 

FLITL SUS EULOICE T . ACCEPTA1L AS LN A -.1) W fffi 
DOS Not AFFECT SISISISLOP WAS CLOSED 
TRI0 OF DI-SILICTED PUMP 

V.4-.1. FCV-IIIZ . VILVE/ACtUAT01 OPEN FCV-1iIIZCANOt if-CLOSED FOE CONTO ONhiCIO 6UAWV1IiII, RbSE~iuIOci 
CLI BOUNDARY OR MODULATI D FOR PERIODIC TEITING CV-30 FOR CLTI OUNAR , 1 OU8DAR ISOLATION LOSS Of ILE 
IL PRIMARY PATE FLOW CONTROL .liblDUNDANT PATE lF t LI IIARNl PATE 

U~tO1O.WFIIIVLVIhACTUATIR CLOSED 6PCV -l i OES 4446i OPINIONd CONTRO RONIDCATION, loWE lot INJICTION, NoNE- LOSSb OF i d CER ING PUMP INJE 0CTINCHRING N111T CRDITR FOR 
INJECTION AND CANNOT IR PERIODIC TESTING REQUIRED POE CLI, RUDANT PATH TO ICS LOOP A, AND ILE INJECTION 
MODULATED FOR EL PRIMARY FATE FATE FOR 11 PRIMARY PAT 
PLOW CONTROL. NOR cL 

6 2.4.O1.0Z.1 ICO-11l? PC-Ill? LOOP SIGNAL SIGN FCV-1111 CANNOT RE CLOSED FOR CONTROL ROOM INDICATION (SAME As 1.4.1-.1D (SAME AS lP.~ll C-IIIZ MANUAL NODE, USED FOR 
-- ----- CLI BOUNDARI FUNCTION OR COTOL_00__ISPCI-III IOEOSli 0TION1CLOSU11, 

KOISUATED FOE ELRT PIATO-SAIN P-810IC ISTIC SSISILOP 809-11000 CLOSISIICIJO 

PLOW CONTROL FROM LC-A3OL AND FIT-II.  
8PO1D-1 INTERACTION EO NON-EQ 

1it81 PAECLUDED E11ATWFL-CONTO 
SUFPLY 1-IllZ 

109111 LP S L LN PCI-Ill CANNOT WE MODULATED CONTROL BOOM INDICATION REDUNDANT PATE FOR WL LOSS OF C1 0PRI0I PATE 

- 0Z..D1.E.Z PC-IIIZ PC-Il? LOP SIGAL LO V~IOULl0 PFOlR PL FATH PLO . il____ -__ 

CONTROL. NORMAL FOR CLI 
OZ2.-1.01 0.1 FF0-Ill? 3V-IIl? ON 1OPIAI ISAME AS Z.4.1.1 (SAME AS Z....l __ SANE As tSI (SOME AS Z.4.9.1.11 ISO-51ll POWER MUST DI LOCEED 

CV3OUT AT C-0N PANEL8LND DSD 
TO PRECL8DE SIMILAR FAILURE 

____ DuE TO EQ 
0!. 1. 1. OF[FA i sCmIIZ.... ..II OFF MODULATE) FCV-1111 DOES SOT FULLY OPIN -PERIODIC TESING NOM P6--OE WitJtloF LolIOFCHARC(RG PUMP 1080011 N CANGING'NOT CEEDITR3 f0i 

FOR INJECTION. NO EFFECT ON PATS TO s FO, LOOP A INJECTION 
1ODLATION OR CLOSCUR OF FLU 

-FUR CLA AND 
PLO C .O Ol 

OZ.1.OU.O1.1 F V-IIl 300 I OFF (CO4TACTS UPENI PCI-Ill? DOES N6T FULLY OPEN PIR!ODIC TESTING, REDUNDANT SEQ 119D'JCEO2 EIUNDAMV:T POE CHARGING CHARGiING NOT CED6DITID FOR 
FOE INJECTI ON 00500 I 011 INJSCTION ALINIMNT INAFCTIFC 

A1D 81tLfO. -lutBFFOCT OO 
;dULATli i 0 CLl)llllli 0o'c 

0lA C ISOA LO I.S
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DAlN 0N0FI8 UNIT I 

TABLE Z-1: COLD LEG RECIRCULATION FRIA 

LOCAL IFFICTS AND 1T1OD OF INRIENT COHPllSATIG 
ITDI I 0VICI ID COEFOODTEl 1D FAILUB 1R001 OPINDINT FAILURlS DRTECTION *PlilomS EFFECT Oi flS 85'ABIS 

AZEO. I. CV-IIIZ ... S 1 ON (CONTACTS CLOS,;DI FCV-IIIZ FULLY OPENS FOR CONTIOL 1001 INDICATION.......MONEJJQUIRID. -0 E93_
151-I.31 INJECTION Of SEQ 1 SIS/SISLOP. PERIODIC TESTING 

10 EFFECT ON MODULATION OR 
0.CLO.U0I OtCV.0. CLI ILI...  

DUR to 011111110 IN EU CRT 
0o1.0.05.1 FCV-lillz SEC z OFF (CONTACTS OPENI FCY-IEIZ 0012 NOT FULLY OPEN PERIODIC TESTING IDUNDANT SEQ REDICiD RVUYJAVC! "JR CARO!NG CARiNC? CUDDITD FOR 

S(I-,,PO IJ NQ!~I Z - ... M _____ . - _ 0031 IP INJOCTION ALIGNMINT INJECTION 
III0SLOPNO F0 EF-CT ON 
NODULA0IO. 01 CLOSURE Of US1 

0..0ONT.1TCFOR Il A ILI 
01.4.01051z (CN!ACTS CLOSiD) FCV-il1 FULLY OPINS FOR CONTROL ROOM INDICATION, NoN RQUIRED !101 

I1JSGION 0il SIR I SISISISLOP. PIll00ft TESTING 
10 IFFICT 0 KOOULATION 08 
CLOSUIR Of FCe FO CLI AND ILI 
DUI TO OVIID IN oV CIT 

02.4.O1.01.l Few-lilt, RE .129 Ci 41 )LTS LOW . FCV-1111 111ILS CL,411P.AFTER CONTROL I OR ItkI01!ION _ kLTIW~TIAjj!AtE LOSQ OP NR!EER U1R -. .. 9.  
5Il!DE-IMID1GIZID INI 

F (VOLTS L C4 TO C-III C0O HI ERGIZT D TO CONTROL ROOK INDICATION 0ON FOR INJECTION JINOPIBILit OP CHARGING PUSP CHARGING FLO NOT CREDITED FOR 
992-I1 I 0L OPEN I . FUNINJICTION PATE to LOOP A INJCTION 

IUTONATICILLI FOE INJICTION.  
IODULATIOl U1!C IOEiCOLO .  

LEG fiOiC IOUNDARD AND ot 
LEG RCIIC PRIMARY PATE 

2.1.C1.08.1 10-Ii2 CISA PRESSURE L Ow SI AVAIlIfLE fOE kO-111 CONTROL 00 INDICATION, ACEUP NITROGEN FCV-1112 OPRIS AND RODOLATS AS 

O0PIFICT 01 80JTI II 0 8 NUCAINIQIID0 IIPNTOI 
COUN IOF 141,O1C1 NDIL 

PZ10.0. Cw-IIIZ GNl PRISSURi LOW GlI UMAVAILANLE1 FOE FCV-1112 CONTROL ROOM INDICATION, HONE POE INJECTION, EEPUNDINT L033 Of CIAEGINC PUMP INJECTION CHARGING FLOd NOT" CR!D;'1ED FOR )LT- - LFC-N)(AILOS COIl.f AONCIATIONI U I E OOAIA NSII INJECTION 

-- 0-. OULITION (EL.Ej -__ -__12_111___,_il _CCB 

02.4.10.01.1 CE-3ON VALVI/ACOUVTOR OPEN CV-1O1 OPSO INOEKALI RUT CONTOL ROO INDICATION, NE01 REQUIRED FO INJECTION, LSS Of I A 1 
CANNOT All CLOSED 10E ILI _ PRIODIC TESINGi REDUNDANT VALOR(FV111 _LOSS! O INC lOR PATE 
FUIKAR? CLI, RFDClNDAiT PAT FOE I BOUNDAR 
ROUNDRT FUCTIOSC 

AZ.i.101.Z CO-SON L A D CLOSED COV-SU IS11 OL TES CARGING PUMP CONTROL RODE INDICATION NONE FOR INJICTION, NONE LOSS OP CARGING PU P INJECPTIUN CHARGING LNOT CR001 70 FOR 
INJECTION PATE TO LOOP A. REUIEDFOE CLE ORELI PATE TO LOOP A. NON1 POE CLE OR IIJICiIOI 
NORMAL 01 CLI AND ELI FLI 

0..10ACD-10OS VO.LVk/ACTUAT1R OP!N CY-105 OPENS FOR PUR AUll SPRAY CONTROLR-OOK INDICATION REDUNDN VALVEjPOIljPERDCDRDEAC INCUO !10 
AND CANNOT RE RECLOSED POR CL3 CLR BOUNDARY, NONE REQ0IRED BOUNDARY. NONE POE ELI 
BOUNDARY FUNCTION. NORAL POE FOR ELI 
LA PRIMARI PATH 

02 .4.11.01.2 CV-305 UAL.ACtUAIC3 CLOSD CV-3S CANOT NE 101) FO CONTROL ROOK INDICATION, RiDUMU1T FAI FOR ELI, cOR LOSS OF ELI 1PIlAR PATE, NONE 
PRIAR PAIT C LI. HORMAL FOE PERIODIC TESTING REQUIID POE CL) 0 I CLR 
CLI BOUNDAOR
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SA 01018 UNIT I 
TABLE 2-1: COLD LEG ICISCU',AION FIA 

LOCAL IFFICTS AND NT1OD OF IN8ENT CORPINSATING 
ill I DIVICE ID COMPONENT 1D FAILURE 1OD1 DIPiNDENT FAILUSIS DITICTION PROVISIOS EFFECT Ol ICCS LIIIAIS 

01.1.12.1. 1 CN.30L _ UTILIlI BUS VOLTS LON CV-E0 AEE.27301-GLOSE. CONTIOL-1OOINDICATION. JIDUIDANT LOSS.OFEAEGINGA 
0.1-.10) CANNOT IN OPENED, ISOLATING ANNUNCIATION ATE FO ELI, lSSl IUQUIBIS FATE TO ECK LOOP A ALO EIR IECTION 

C0A2CING PUIP EEJECtION PATE FO CI CIS30 PAl, NON O CLI 
......................~~ .. ~.... .. TO ICE OLADIlPIDL.- ___ __ . __S

O1 A1.ALS FAL- TO CLI 
POSITION 

00 .!.Z0.1 CV-301 15V C P8ISSUI LOW I A -104AND CONTEOL 1NN ANNUNCIATON FOR ENJECTION, EACEUP El LOSS OF CENIGING PUMP ICTION CHAING NOT CI3DITED FOE 
CV-05 Cl-OI *) C-iNN C0E F LI pl to ICE LOOP A. CV-0)6 IiJCTION 

UIOLATING CEAIGIIG FUi? IEPOSITIONS AS RIQUIID FOR CLI 
-- -- IJCTIOTO1 CICLOOPlAA 10 ILI UlICG ITCUUP NZ 
02-1.1.01.1 CV-ISAN 11 PISSUIR LOW EACEUP NAVILAILI FOR PIIODIC SUIVEILLANCI IDNDilT FATE FOR ELI LOSS Of ELI PIISA PATTO ITI 

C0-:0S (POII CV-11. OPINIG ILI COACEFIElT ISA FIILALl 
0.I.2.2 FCV-SVIl -lVAjZ CLOSED 130LAT93jACEIUFITOCV-105 C ITIOL IOOI.L1DIC&TL.k- LOCL Ni I TO _LE; A. A 

C-3.01SIDE COTI.FV- lELI 5I0UEDANT IPA31 VALVE IN C!-Tf 0MPASS VALVE LOCATED ON SAFE 

AC1UP .0 SUFFLI FIIE Of VAEILD VALL. ACCESS 

DOSE CALCULATIOWS 0BUC0 VOLTS LOW ISOLAITS EACU i TO CV-3 5 CONTROL OO INDICATIOi LOCAL NANUIL OPERATION Of LOSS Of AUTOMATIC 0l ICiU TO EANUAL T ASS VALVE LOCATD O 
CC-1Oo .l ll I-SO AMUI CONTAINNINC PATS FOEUNRALT 10FASS VALVE 1 CV-3A5 O SAFE LOIP of ADLILJ WALT.  

CLAING C-53P EACJCP N0 C UPPL ACCESS AID US0 lO0N8I CLE 

O CSTANG DOS CALC1LATIONS cz..11.OI.i VCWVI115A- OVAL"IACTUATOI OPEN CLI FLOW TORgCI LOOP I CANNOT CONTROL 10ON EUDICATION.- 00~IVILIJI95E! CMJ~TT~lTL~.I~Y~Uh~IE!El 91SI -..
IB TROTTILBLD IO AOUT 0O CLIL FLO I I1 hITIP TO S LOOP I BELOW ABOUT 0O0 FOE SEIL INJECTIO TO O P 

C-0 INITIAL CLI LIIT Of ABOUT 50 GP FOE COSEINSO CLIL A IICP 

OZ.1.13.OI.Z F 45V-IIS YAVILvijiaCoAT CLOSED LOW RANGEI LO C61NTEOL * CONTROL 6001 INDICATION PARALLEL VALVE IFCV-1IIDDI. IDUCED CLI FLOW TO RCS LOOP A VALVE IN BERWICE DURING NORMAL 
LOST FOE ICS LOOP A, CAUSING RIDUNDANT FLOE PATIS TO ICE UWTIL FCV-IIISD OPIED TO 015 FOB SEAL INJECTION TO LOOP IDI CI LOOP A CLI FLOW UNTIL LOOPS I AA C CONINST I A CP 

IACNUP AS U.AVIII SSANA HIH100 N!S As 1IOU.DAST PAT I08 Z.4L131 LOSS OA L111GA ATAIT 
C-COITIOLLEE OUTPUT ISE C VEI 

ACTING OUR TO FAIL OPEN DESIGN 
Of VALV 01.1.I3.0112 FCV-IISA FYII5A _ SIGNAL LON I.A!. AS 13.1.1 iSAEAs Z.E.[).I.E - -juEisWAR AS ANE A211.-111 _ _ 3 i l 1 

02D.1.ISL.I FCV-1A1ll VALOI5ACL2ATOE OPEN IWCEEAI IN CLI FLEN TO CCS CONTROL BO INDICATION LOT R tCIEC PLPS OPRATI OF LOSS OF CLI CON !ALANCI ANDT l ICIAL PS L L OC 
LOOP A, RIVINTING CLR FLOW BIQUIID TO PREVENT IWADEQUATE IDUCES F111401 PINH ELI UNTIL DURING IICIIC IF AVAILABLE, As 
EALANCI AON MITING FLOW ClARGIWG PUMP NPSO DUIN FAILED FC ISOLATED CONSIQINCIS Of TEIS SIGLE 

l iCE LOOPS I: CND il TIANSIT UNTIL TC0-356 CAW C00 F0iCATLUNACCIPiA0LI 0ICAI 
PRIAI PATE CLOSCD LO ISOLATI LID FC LESS THAN I ICIC PUNS 

LO__O__CLOPACASIUGNING 

0-1.(D. 0 A- i-1 D VAV/CUTR CLOS30 HIGH hIGH CLI FLOW LOST TO di~EO RONIDCTO BUDN AE OISLO'SII3IAIIIO NTA LO CLI LOW SEDCEDI N! PEOCIDUR 
ICS LOOP A AND C CS LOO A 5 RES POST-LOCA TO !T0UNI 

D2.(I(.D2 I FCV:iIISD .171uSD SIGNAL NIGH 14ClIASE IN CLI FLOW TO ECS CONIROL 80011 IiICATIOD LOSS OF 1101 A FLON CONTIOLLE I 
LOOP A If TRAIN i CONTIOLLE8 FO CLI TO ITS LOP A 

ISG0ALIGNED



CDM "M" No 41383 

Revision No.  
EMERGENCY CORR COOLING SYSTIl SINLE FAILURE ANALISIS Page 95 of 510 

SAN ONFIl UNIT I 
TABLE Z-1: COLD LIG ESCIlCULATION FMEA 

LOCAL IFFICtS AND HITOD OF INlBIRNIT COUPEISATING 

ITSE I DEVICE ID COMPONENT 10 FAILURB 100R DPINDINT FAILURES DDTECTION . PROVISIONS IFFICT ON ICCS 91111llS 

L O.IIE0! cv-iIISD JIIIUS[) SNA LADCEAEICL POW1 C .COTRO NOON NDCATION EDUEDANT CONTROLLER LOSS Of TRAIN A FLOW CONTROLLER 
SINA LOU. DI. -AS IN FOR CLIV ?O9 CLL LOOP 

LOOP A IF TRAIN A CONTROLLR 
0 

OO 

ALIGNED 

01.1.11.0.1 ICVII50 AV:IIESAD OFF IIIS. TRAIN N PUTIM R C AND FLOW LOSS Of TRI E FLOW CONTROLLER TRAIN A CNTROLLE NORMALLY 
SO-IIISER CANNOT NE ALIGNED, CONTROL, PERIODIC 1EST PATES FOE CLE TO ICS LOOP A ALIGNED. KINALINENT OF 

3O-IIISDI NENAINS ALIGNED TO TRAIN A INDIVIDUAL Dvi BOUNDED Ef 

-. . CONTROLLER _______ ALUR OF ASSOCIATED FCE 

02.4.1.032.2 PCV-IIISD O E-IIISAD ON FCV-SVI-Ii TRAIN I COthIOLL0R 60101, ROO IdiTO, REDUNDANT Con AD FLO LOSS OP TR OW CONTROLLER NISLIGNKENT Of INDIVIDUAL IVi 

SO-IIISBA CANNOT 11 ALIGNED, CONTROL PERIODIC TEST PATES FOE CLI TO ICE LOOP A ROUNDED 1l FAILURE Of 

SV-IIISDA ALIGNS tO TRAIN ACONTROLLER ASSOCIATED FCV 

01..11.04.1 FCV-IIISO 11-11150 SIGNAL NIGE IECIASE IN CLI FLOW TO ICS CONTROL NOON INDICATION. REDUNDANT CONTROLLER (DANA is 
LAP A If TRAIN B CONTROLLER PERIODIC TESTING 

02.E.14 .0.2 FCV-lIl50 IN-IIISD SIGNAL LOW DECREAlE IN CLI LOE TO c om T RO, REUNAT CONTROLRS 
LAP A IF TIN C CONTROLLER PERIODIC TENTING 

0!.4.15.01.1 FCV-lIID GNil PRISSA LOW SANE AS" Ii (lK AS T.i ISAlE AS ( AS I..I.II SA SUPPLY FOR 
FCVIlEACl OF V-111D0/PLO 

011.1.15.01.1 FCV-IIISA F-I1115A SIGNAL LIH INCREASE IN CLE FLOW TO LOOP A CONTROL ROOK INDICATION (3ANE AS ISANE As SAKE AS CARSON1 

PCh illi FI-11SI LOOP VI FCi P CLI - id -L 

FLOW to ICE LOOP A CANNOT IN F -01. IClND CV-I8 VA(CRAI 

TEROTYLED $ELOW 1E GPU EVEN ___________A) --____ ___ 

RITE 1CV-10 C lD VAL-ilUCTUATOM CIOSED 

CONTROLLER ALIGNAD 
- - EL(.IS.EI.0 FCY-IISA FY-ISA SIGNAL LOW LO S OF TRAIN A CL F LOW_ CONTROL 8001 INDICATION REDUNDANT CONTROLLER ANDFLOW LOSS OF TAIll A FLOW CONTROLLER 

.--- LO- A FV-1 RlD A fC-O LOOP CONTROLCO ITd LOOP ALOOP A 

01.E.16.E1.1 PCV-IIISB VALVE/ACTUATOR OPEN CLI FLOW TO ICE LOOP N CANNOT CONTROL ROOK INDICATION NONE REQUIRED, SINCE CONEINED [$ABILITY TO TEROYTLE CLE FLOW VALVE IN KEEVICE DURING NORMALI 

ER T.RO1TLED ELOW 51OUT ED CL,1EL1 FLOW REMAINS 11T11N TO ICE LOOP N BELOW ABOUT E0 DPI FOE SEAL INJECTION TO LOOP 

CNK INIIAL CLI ALIItO U COSTO 
GPI 

! .1.16.01.1 FCV-11151 VALVE/ACTUATOE CL60 3 LAW RANGE CLI FLOW CONTROL CONTROL ROOK INDICATION PARALLEL VALUE (FCV-IIISII, REDUCED CLE PLOW TO ICE LOOP B VALVE IN SERVICE DURING NORMAL 

LAST FR ICS TO 18 , AING ------- i 

DROP IN LOOP N CLI FLOW UNTIL LOOPS A AND C C01PNSATI a RCP 

FCV-IlSD OPENED TO COPNIATS 

SIGNAL AS ALI.ilD, O11BOA 
ClCUA O D O T F T CONTROLLER OUTPUT 3I REVERSE 

ACTING DlE TO FAIL OPEN DESIGN 
OFALV O 

C.O.TO81 FCV-IICTO 8500-01E SIGNAL LOW CSAKE AS OT(SANE AsD FLSANE AsLSSO (SANE ESOU COI LLI 

IFCE-II __VALUE/AC TOR OPEN INCREASE IN CLE PLAN TO ES CONTROL ROOKINDICATION OTI R0CIC PEEPS OPERATE AS LOSS Of CLI FLOW OALANCE A ND ROOTE RECIEC PEEPS RUST Be RUN 

LOP A [F Tall CSTIOLOW Pill009CIC-C TIUtilG 

eALA C 4D DIJSRTIW FLOd CHARGING PUMP EPSI DURING FAILED FCV ISOLATED CONSEQUENCES OP TEIS SINGLE 

FROM EcS LOOPS A. C AN1D0 L TRANSIENT UNTIL SOV-.. 1 CAN 1E FAILURE ARE UN.CC.PT1.L. SITE 

SPATAC CLOS 0 OF09-FA0LD FC----L/R 
RUNNING 

0!.1.11.01.2 FC-!I!5E VALVE/ACTUATOR CLC59 1 RICH ANGE CLR FLOV LOST TO CONTROL EOO 1l9ICATION REDUNDANT PATES TO ICS LOOPS A INO.RA..LITI .1 INITIAL CL TO CLE FLOW RUCED Ef PROCEDUE 

ILOS POP S LOO A CAOOT 1Sta OS-4 ) u9 

CAPAtILIIY CV ICV-IOfIISIC
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SAN ONOFR UNIT I 
Z-1TABB 1: COLD Lic 8SCiRCULATiO1 F55 

LOCAL EFFECTS AND METHOD OF INERIT COMPINSATING 
1111 1 DEVICE 19 COMPONINT 10 FAILUBI MODE 0EP8NDENT FAILUIES DBTECTION PROVISIONS EFFECT 0N cIcS RE8ARIS 

1111.UJ.!.1 Fcw-.III5. - - O-IIS SIGNAL RIGS .. INCABASE IN CLI PLOW TO 10 CglikOL ROCK -.DCAHLQ ..- . JDDUIDLSUT-11TOLLEL.t . .... LS".U!R.A- IL 901CQNELDR - __ 

LOOP I IF T1AI. A CONTROLLER FOR CLI TO C LOOP  
ALIGNED 

02111.1.. fC-HiE _.11-i11 .SIGAL LOW DECREASE IN CLI FLOW TO ICS CONTROL ROM CONTEOLLE. I W31.C1IROLU  
LOOP ANIt TRAIN A CONTROLLER FOR CLI TO ICS LOOP I 
ALIGNED 

01.1.8.3. V OFF. FC-11151 TRAINE CONTIOLL81 CONTROL BOOKIDICAT 0I1UNDANT CONTROLLER AND FLOW LOSS OF TEA I FLOW CONTROLLER TRAIN A CONTOLLI NORMALL 
01-.1.0A CANNOT BE ALIGNED, CONTROL PERIODIC TEST 8101 FOB CLI TO ECS LOOP I AL5IND. MISALIGNENT OF 

0-2.511. 0REMAINS ALIGNED TO TRAIN A INDIVIDUAL LVO BOUNDED Of 
CONTROLL0R!..11.. V l Cl ISSSOCIATED C 

01.1 11.01.! 1CO-IIISE 5-III55E oN C ICElIDE TRAIN A CONTROLLER CONTROL ROOM INDICATION, REDUNDANT CONTROLLER AND PLOW LOSS OF TRAIN AlLOW CONTROLLER MISALIGNIENT Of INDIVIDUAL SIVa 
F--Ifll! CANNOT &E ALIGNED, CONTROL PERIODIC TEST PATS FOR CLI TO ECS LOOP I BOUNDED El FAILURE O 

- ~ ~ ~ V I.. . . I S LE .. ALIGNS TO TRAIN I.C ITIOLLIB - __ ___________ SSOCIATED ICY ____ 

01.4.18.01.! IC-ISE FOAMS SIGNAL NIGE INCREASE IN CLI FLOM TO RCS CONTROL ROOM INDICATION, LEDUNDANT CONTOLLER (EASE AS .  
LOOP I IF TAINV I CONTROLLER PERIODIC TiSTING 

0Z.l.I1..011 FCV-IlIIE 19-I!'GN LOW DECREASE IN CLA FLON TO RPI CONTROL ROOM INDICATION, RDUNDANT CONTROLLE (SANE AS 
LOOP I IF TRAIN I CONTROLLER PERIODIC TESTING 

021 .1021 PCV-llitC T--ll- - -SIGAL . 1ALIGNED .  
E!.4.I?S.. FCV-IllsE FI PRISEEi LOW (SANE A . (SAI AS (SUAS Is (SAES i SEPARATE EACRUP 11 SUPPLI FOR 

EACE OF F.V-0 i FT/U O 
OZ IED. I E . -11151 SIGNAL NIGE ENCRIASS IN CLI FLO! TO LOOPS CONTROL RO1-.1QjCAT0N (BSUll 11S QLLIL... L...S I. S ?lit lt.f ll)- l.LI 
FCO-IlI5! PO-11158 LOOP 11IA FC0-OO 51/1 OPINING. CL SPLIT-COUOGE CONTROL LOOP FOR 

FLOE TO EC LOOP N CANNOT NE CCT-L11CI AND ACV-IIO5i (TRAIN 

- - . -. T1ROTTLED IIIN 1 1 GP1 EVEN - - . - - ...

LiTn 8C-9IiIE TRAIN  
CONTROLLER ALIGNED 

01.4.IE.01.F FCV-CII-l il-1111o SIGNAL LOW LOSS Of TRAIN I CLO FLOE CONTROL ROOM INDICATION REDUNDANT CONTROLLER Al0 FLOE LOSS OF TLAL FLOE CONTROLLER..T..l ...C ....LLS 1 

FCCAIOTiBA LOOP CONTROL FOR EC LOOP S PATIS loE IC LOOP L 
OZ.1.11.DI.I -Ilse VALUlICTIATOR OPEN CL l FLOE TO ICS LOOP C CANNOT CONTROL ROOM INDICATION NONE NEQIIED, SINCE COMBINED IOUALITI TO THROTTLE CLI FLOW ViLfI !N SIR7!CR UJING Ni)ITL 

Sf THIOTTL D BELOW ABOUT E 0 .I- O CLUIAPTLOW EMAINS WITIN TO CS LOOP Ci OACOTI! OPS OD SINET IOWA TI s 

GPM INITIAL CL LIMIT Of ABOUT 3C0 OO F COMPINED CLBABLR C CP 

* I.19.01.2 FCVIlISC _ VULVEIACTUATOA CLOSED LOW RANGE CL FLOW CONTROL CONTROL ROOMINDICATION PARALLELVALESOCIV:AT5j.0 REDUCEDCRLOE TO SLOC OI SECEDUNG 

LOST FOR ECS LOOP C. CAUSING o LDLN0ANT FLOE PATIS TO IC UNTIL CV-IIISF OPEN 3 TO UPS FOR SEAL IJECTIO TO 1.0 

DROP IN LOOP C CL FLOW UNTIL LOOPS A AND B COPENSATE C STC 
FCU-IIISF OPENOSD TO COMPES3ATE 

C-L3.IS.R?.C FCV-III8C 1-11150 SIGNAL BIGH (sAs AS (SOLMS l.0.IS.IC OS SiA T COIII (SAME AS ...3.1 POSITION DEAND SIGNAL. ACTUAL 
CONTROLLOR OUTPUT l lEVESE 

-. . . -- ACTING DUI TO Fill OPEN DESIGN 
OF VALVE 

(.SA.OL.Z AS..1.-.1)(S SiGNAL LOW (SO0E AS A.S..17.Z. .ISA) AS I AS .4.11.I.1 ISANE AS 1.V.11.1.AU 

02:1.20.01.1 FCV-1115F VALVEAO;ATIAT1. AF84 INCREASE IN CL9 FLOW TO RCS CONTROL ROOM INDICATION B OTE RI0110 PIUPS OPBRA!S AS LOSS OF CLE FLOW BALA3CR AND) 1800 83CIEC PUM1PS MUST BE R1 
LOOP C l PaNTI CL PLOW a REQtIRED To PREVENT ilA ATE REDUCED PIMARY PAT) (LI UNTIL DURING RACIC IF AVAIBLI, AS 

ALANR AND DIVIRTING FLOW CHARQIG POMP OPE DURING FAILED FCV ISOLATED CONSEQUENCES OP TROL SINGLE 
FLOM ECS LOOPS A, B ANT HLD TRANSIENT UNTIL HClV-3l l CAN HE ALORS ADD U4O;CIPTA1I5 (TA 

POIM4OL FAT CLOSED TO LOOPLATE FA!LG F0 LESS HAM Z R!C5" PBCS LO 

CL8 LOUTO CS OOP CalotCONROL 005IIIICAIOH CIIBl~il80, MCS OR~ill III81LTI O tlSOTLI LE L~t VALS !1 SRTIS 00lil.lit?<
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SAN O50FA8 LI! I 
TABLS 2-1: COLD LEGj BBCISCZLLATIOl FIlA 

. IFLOCAL IFFECIS AND IIITHOD OF INHERENT CONPENSATING 
ITEll I DEVICEI10 COMPONNT ID FAILUSB 0DE DEPDIEINT FAILURES DETECTION PROVISIONS lFFIC! 0! lCCS BI1ARlS 

--- - Vi01lFVIi! -..ALYSIACTATOR CLOSID EIW ANQI CLR LOW LOSjTQ TO CONT19L EO .. IIORNIAIJIC.OQIAIQPIQ14TQJPT.L L 11,W RDTDI IIDQ....  -_ -- --1
IE LOOP C AND a IGO LOOP B $'IRS PO3T-LOCA TO WITHN 

~.l..1 .IJ CYIIIP .ELOSP . SIGNAL NIGE INCIIASIII CLI PLOW TO RCS-..- COTRQL .9O0. INDICAUOL -- 1UD 11iDAIIS&TOLLEL .- . iASS OTRAIIofLONGOTROLLIL ____ 
-----i.tQlidth II-11 IIICOTIit1 

LOOP C If IaIlN A CONTROLLER FOR CLIFC LOOP C 
ALIGNLD 

O242.ZlFV-IS -(-1115F SIGNAL LOW P-IC111CIIM CLI FLOW TO ICS- CON RIOL 100H 19DJC1fl00 . W X0 ID~ATCO TOOLL -9 W-3 Or9S T210I~ I V col~. ..

LOOP C It TWO A CONTROLLEB 1OR CLI TO kCd LOOP C 
ALIGNED 

JIA~lQI.IFCV-IIIP. Jy-Ij5CF. OFF ICV-IIISP 11 TR I- CONTROLLIB CONTROL ROOM (NDICAT(0L. SIR9UNDAITOIQU.IL Alp fLQW 1413 AN1I CWJIL~T~fiCNR~I IRiL....  
.S-IS*CANNOT It ALIGNED, CONTROL PIIIODIC TIST PAT13 .10 CLR TO ICS LOOP C ALIGNED. KISALIGIWANT OP 

SY-IIISPI REMAINS ALIGNED TO TRiN# A INDIVIDUAL S~s BOUNDED BY 

AZWZ.1. CV-IIISF SV-IIIICy O 110-11111 TRAIN A CONTROLLEE CONTROL LOON INDICATION, REDUNDANT CONTIOLLES AN0 FLOW LOSS OF TRAINI A LOW CONTROLLER 013ALIGNBEWT Of INDIVIDUAL SIs 
SY-11151A CANNOT 11 ALIGNED. CONTROL PERIODIC TEST FAT03 FOR CLI TO IdS LOOP C ROUNDED WY FAILURE OF 

-- .IY~JIME ALIGN] TO TRAIN ICONTROLLIR..______ ___ .- . . -. 1$ LTI1C.----- __

DZ4l.EI FCY-IIISF IN-Illi SIGNAL HIGH 1113E13E IN CLI PLOW TO RCS CONTROL ROOM INDICATION, REDUNDANT CONTEOLLIR - Slm As 1.0..11 
LOOP C If TRAIN A CONTROLLER PERIODIC TESTING 

01.4.10.0.2 PCV-IllSF . S-lilSF SIGNAL LOW DECREASE IN CLI FLOM TO ICS CONTROL ROOK INDICATION, REDUNDANT CONTROLLER (SAEA 1 
I P L LOOP C If T N S CONTROLLER PRIODIC TESTING 

ALIGNED-- - - - - -___ . -- -
0(.4.S0.0S.1 AS GL4.Zi (SANE Is Z.4.20.1.21 (SAKS As l.I.l0.I.21 1S1KS AS 1.410-111 SEPARATE EACEUP N! SUPPLY FOR 

SACS OF FDY-IilDlG/F 
110ZIIi C-Ill5C FY-1115C _ SIGNAL RIGS INCIEA31 IN CLR PLOW TO LOOP C CONTROL ROOK INDICATION (SAKE AS I .10O.IL ISK SZWZ.]..'SARA ..AIICKO 

CHil5 1 LOOPVIA -Iiip IG, CLR PLIT-RANGE CONTROL LOOP FOR 
LON TO . 0S LOOP C CANNOT SE ICV-11ISC AND FC-IIISF (TRAIN 

02.....T0R1.1TC-81W 1E PITAL ]VIU 11 
WITS FCV-C-ll/ TaIN15I 
CONTROLLER ALIGNED 

"!..ZI FCV-1115C Pi-1IIOC __SIGNAL LOW L0OS f 0 1 RI1 CLR FLOW- CONTROL ROOK INDICATION REDUNDANT CONTROLLIR AND PLOW LOIS OP TRAIN A FLOW CONTROLLER 
FCV-lIISF FY-iiiSP LOOP-- CONTROL FOR ICS LOOP C-- PATIN FoR Res LOOP C 

02.4.IZ.02.1 PCV-IIISAiD VITAL BUS #I VOLTS LON /8CV-IIISA/C FAIL OPEN AND CONTROL goOK INDICATION REDUNDANT CONTROLLERS LOSS O TRAIN A CLS FLOW 31DEAULIC CALC REQUIRED TO 
FCV-1115 /L VERIFY FLOW TROUGS WIDE OPEN 

CLOSEDV g 1 Bliliq -!!!L5 98 IQ COTif80 CIOITRTOL _TO1Ai PAISTE LW~ i~idJI LOf S flIL l iL1Jo IBUNDlti 

FCU-IIISCIF TRIN A CONTROLLERS ALIGNED. C. AND INABILITY TO TEROTTLE PCV-1115AIBIC AND UPPER LIMIT 
CLR PLOW CANNOT RE THROTTLED CLI PLOW BELOW ABOUT WE GIN PER FOR PR11WAR PATS LR PLOW TO 
BELOW ABOUT AU GIN PER ICS LOOP FOR COMBINID CLRI __RKAIN WITWIN ICIIC PUMP PLOW 
LOOP CAPABILITIES 

AZ.4.ZZ.OZ.1 FCV-IIISAID ISA PRESSURE LOW PCV-111SA/L/C AIL OPEN AND CONTROL ROOK INDICATION, CCLUP N8 FOR PCV-IIISDIE/F INABILITY TO CONTROL CLA PLOW ISYDRIULIC CALC REQUIRED TO 
SCV-IG5A/LO CLIA IIW C LNNOT TO T CIOTTLD A 8NUNCIATIOW PLOW CONTROL O NISA OE THROTTL0 CLR !LO!.O !IFY FLOW THROUGH WID OPEN 

FC-IICFBELOW ABOUT EU GPM PEE RCS BELOW DO GPK PIER CS LOOP FOR FCV-111SO/B,/C. AND UPPER LIN!T 
LOOP. FCV-IISDIf F ODULATI COMBINED CLI/SLR OE PRIAAY PAIN ELI FLOW T 
OW BACIUP NZ AS REQUIRED BSNA1W WITHIN 1,45 CAPISILITIBS 

OFlA SIWGLE RAillE iaC POFOR 
TlIS POTENTIAL COUN)-CAS 

PAl LURE
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TABLE 2-1: COLD LEG RICIRCOLATION FIIEA 

LOCAL EFFECTS 110 IITOD OF INlERENT COMPENSATING 
ITI V DEVICI ID COMPONENT If FAILUI NODE DEPENDENT FAILURES DETECTION . POV!SION EFFECT 0 ICCS 8HAIS 

0.EZ3. 1 Fc-1115 - CSAS INVISTER VOLTS LON TRAIN N CONTROLLERS DISABLED CONTROL BOOR INDICATION, REDUNDANT TRAIN A CONTR)LLBS LOSS OF I OF I REDUNDANT 
KC0-IIIS 110141 -OR FCV-5)S I ANNUCIATION CONTROLLERS FOR RACE OF 
PCV-lIlSP PCV-11IDI5/ FOR CLI LON 

0212.21FCV-IIISD I25? 0 VD US 12 DOLTS LOW OSO OI OTANNCi OTO ONIDIAIN IUDI RI __ _ -..23. C-i 0 C 1 0 VOLTS LOCONTROLLERS LOSS O N OF UNDAT 
PCV-ilIlE I?2-ItiI INVETERS. TRAIN B CONTROLLERS ANNUNCIATION CONTROLLERS FOE EACO OF 0CV. II.F T iDISABLED .O. FCT-1-1i/A CV-LO5O/P F3E CLRA FLOWLIIIII 

02.1.21.03.I FcV-IllAD SNCR N? IllVC VOLTS LOW CONTROLLER SELECTOR VALVES FOR CONTROL ROOK INDICATION REDUNDANT TRAI CONTROLLERS LOSS Of E Of 1 REDUNDANT 
11CY-lIEU - CONTROL IOVIR 1 D1-III01D/1FPAIL IN TRAIN A CONTROLLERS POE RACE Of 
FCU-IIIsr 115Z-IZil POSITIONS, TRAIN I CONTROLLERS iffNIIIII OR CI Sl/_r0F L1FLoN_ 

CANNOT ER ALIGNED CONTROL 
02.4.2[01.1 FT-3IIlk LOOP F!T114A SIGAL HIGE HIGE CLI FLO.INDICATION FOE CONTROL ROOK INDICATION REDUNDANT LOOPS CLI FLON to LOOP A NEST RE SEERIFT PROCEDURE REQUIRES 

ECS LOOP LOOP Fl-Ilth SIGNAL IIIGH 
CLONING OFV FOlIOOPRVENT REQUIRED 8I0C CV-IIISD 

DICIABG RCIC Pup AND FAILURE AND F1-311/A FAILURES 
CHARGING PUP FLON LIITS CANNOT RE D0STINGUIS0ID DURING 

COCBINED CIRBILE NITEOUT EQ 
CIT-Ill LOOP 

02 .4. 14.0 I.1 FT-111 A LOOP FI-3114h- A SI-LAL LOW LO CL FLOW 10IATION 0 CONTROL BOON1 INDICATION 1A AClI FLVTO CE LOO1fA OULD FCV-IIISD FAILURE AND 
ICS LOOP A 11 INCREASED PER PROCEDURE, 11-1111A FAILURE CANNOT EN 

____ RESULTING IN CLI AND CLE/NLR DISINGUISEED DURING COMBINED 
FLOM INBALANCE, AND POTENTIALLY CIR/NIR WITHOUT EQ PIT-IlIR 
U IT AEDIG RCIC PEEP LOOP. CHARGING PUAP AETE 
LINITIONS USED TODETEREINE TOTAL 

CiARGING PUMP FLOE 
02.414.01.1 PT-3QA LOOP CIN NEST V OUTPUT VOLTS LOW (SAME As 2.1.Z4.I.2A AS hA I TAS i is A11A1 C AS O.4T.1O11 S OE2AN BIDlliIT 

ISlOC SUPPLE 
UZ.E?4.0.I T-314A LOP ITA L B ii VOLTS LIVW IOW CLI FLOW INWIATIFOR CONRO ROOKid I NDI1011CATION NON3. AVA1,ILLE ICLE FLOE TOESLOPAWUD *FVIIDFALR0N 

Is(Ez903UI RCS LOOP A 1E INCREASED PER PROCEDURE, FI-11111,FAILURE CANNOT RE 
'I ~.RESULTING IN CLI AND CIRIELE DISTINGUISHED DURING COMBINED 

S- _____-- FLOE N1ALAN,113 AND POTENTIALLY CLEI/LI ITEOUT EQ Pit-Ell 
ERI0UD TGTCIC UNP LOOP. CLROGING PUNP AOEMTUE 
LIITATIONS U TO DETERINE TOTAL 

CHARGING PUNP FLOE j OZ-..1. FY-ZIIED LOOP R1IIVU5 SIGriAL VIGE HIGH CLI FLON 1N31CATION FOR CONTROL BOOR INDICATION REDUNDANT LOOPS CLI PLOW to LOOP A NUST ER IVEIPIT PROCEDURE REQUIRES 
8C8 LOOP LO ISOLATED fPE PROCEDURE I 8OV-1i CLOSURE. CLOSURE 

- -C - LOISNa 80-15 0Plflat IONQUNlUD IiCEFC0Vlil1D 
1118DIG RSCIIC PMP AND FAILURE AND P1-31141 FAILURE 

CHARGING PUlP FLOE LINITS CANNOT ER DISTINCUISiED DURING 
COENiNlD CLRlL NIIOUT 8V 
FIT-ll1 LOOP. CHARGING PUMP 
ARBITERl USED TO DETERMN 

OZ.4.Z5 01.Z FT-'IIVS [OOP FI-ZIIIE SIGNAL LOWV LOW CLR FLOW INDICATION FOE CONTROL ROOK INDICATION 10N AVAILABLE iCL FLON TO BCS LOOP 8 NOULD IFCV-11151 FAILURE AND 
ICS LOOP B RI IERASID PER PROCEDURE, FI-1I11A FAILUR CANNOT RE 

BIULtIC! I CLI AN CLIlRll D!STIVUIS!D DURIC CONIMD 
FLOE IMBALANCE, AND POTVITIALLI CRILR VITIOUT 10 PIT-Ill2 
BIIS3I4 81189c PIlltP LOOP. CEABU14l PUIP AgIRTE3 

.LIITIOS 'AI ;' T 018818 TOTAL
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TABLE Z-1: COLD LB1" R!CIRJULATION FICA 

LOCAL EFFECTS AND MET1OD Of IINSlNT COMPENSATING 
ITEM IN DVIC8 ID CIPOMiNVT ID FAILURE NODE 0EPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS BIIIABIS 

--- ----------------------------- ------------ ------ - ----- ------------------------- ------------.-- - - ---~ 1 

Q;.11S.01 E I lFt-III LQOP .I-ZIfIC SIGNAL MIH clGN CI FLOW INDICATION FCM CONTR .8Q1IAMAI .I11LD ... t 
0C5 LOOP C ISOLATED FT-lI OCDU If NOV-P CLOSURE. CLOSUR 

CLOSING 10--SIO PREVENT REQUIRED LOOPE FCV-1OSPF 

FT-211KR LOOP lipill 

C0ARGIEG PUP FLOW LIMITS CANOT L U DITIGUISED DURING 
CON1IN C CL/LA0 WITOUT EQ 
FIT-11CS LOOP. CCARGING PUMP 
AMMETER USED TO DETERMINE 

TOTAL CEANGING PUMP FLOE 
S.?f? -i .. IGNAL LON LOW CLE FLOW INDICATION FOR COITRON A U IL9I.19011.- MC.NSIIID.. D 

ICS LOOP C E INCRASED pe PROCEDURE, FI-IIUC FILURE CANNOT E 
RESULTING IN CL IAND CLEEL F IISTINGUISEED DURING COMINED 
PLO IOALA NCE AND CFIT-111 

follTSL 800 1 -KA - ... B___lILOE -- L-- 11___LIL____.LilllLI_ VI(LSLDILRll 

ILCRDIlG RECIC P l LOOP. CLARGING PUMP ABMSTU R 
1,111111T13 USED TO D1TO1 8811 TOTAL 

_ OTAL CIACI_ U lP U l 
pago 891 Bcalo _ _l___lMIL_ ______II&L___ L19_U._9_II_ L ____il___LRLAI 

02.1 25..V..I T-21116 LOOP C19 NEST 1 OUTPUT VOLTS LON LOW CLE PLOW INDICATION FOR PERIODIC TESTING NONE AVAILABLE SCLI FLOW toOECU LOOPS I AND C IFCV-1115RIF FAILURE AND 
PY-1IIC LOOP 15YDC SUPPLY RCS LOOPS B AND C . WOULD IN INCREASED P R FI-tIltBC FAILURES CANNOT iE 

lPROCEDURE, RSULTING IN CL AND DISTINGUISHED DURING COMBINED 
CLoIM PLOW1c IIAL lCI, IND CLI/L WITiOUT IQ Fit-ll 
POTENTIALL I N E DIG RCIC LOOP. CIARJGING PUMP AllMETER 

CHARGING PUMP PLOW 

O2IZSI. P-11115 LOOP VITAL BIJS IIA VOLTS LON L.Cd CLR FLOW INDICATION FOR CONTROL ROOM INDICATION. NoNE AVAILABLE 1CLI FLOW TO ICI LOOPS B AND C SFCV-111511F FAILURE AND 

PY-ZIIIC LOOP 1-111I3 RCS LOOPS N AND C PERIODIC TESTING WOULD RE INCRIASID PEt F1-1ilIBIC FAILURES CANNOT 88 

PROCIDURI, ESIULTING IN CLR AND DISTIlGUISiED DURING COM IND 
CL111 FLO IBIALAINCI, AND CLIMBL WITOUT EQ FIT-111 
POTENTIALLI EICEEDING RECIC LOOP. CIARGING PUMP AMMETER 

PUP LIMITATIONS USER TO DiTIMINE TOTAL 
CHARGING PUMP FLOW 

01.1.11.01.1 cv-z145 VILVE/A:TUATOR OPEN (OR NORMlAL) LOSS Of CHARGING POE? LOCAL INDICATION NONE REQUIRED FOR CLI OR ILI 'DIVERSION OF CLE AND ELI MACNAP ISOLATION VALVE ROT 
DISCAGE SAMPLE LiNElO FLOW RATE. LOCSUP MANUAL VALVl FLOW/ NY C SILE/ DRIL 
ISOLATION FOE CLI AND ELI1 1ISS-31 O Ul INVENTORY RELATID SiAPL TI SSTI RECIRCULATION WITG Tl SOURCE 

PILMAL A BOUNDARY FUNCTION UlttRMTStTl 
*RP LIYITLAOC S LOC NIDSI N NoNE ALSO ISOLATES SAMPLI LilE TO 

VA~d VALVF L*AT1,05LOE CIIGIG PUHPCEi-lIS LOCA INDI ITION 

Lill ISOLATED. NORMAL FOR CLI NON-SATY RLATED PASS SYSTEM 
AND ELI

02 Z4.1.01.1 CV-OIA VALVI/ACTUATOI OPEN MO-1100C BIPASSED VIA CONTROROON 1I CAIA.  
CV-06A/8, POTENTIALLY CHECE VALVE AND CNARGING PUMP CAPABILITY FOR IRLOCA, VALVE CV-1018 NORMALLY OPEN, 

GAS-IIINDING BOTE CMARGING FOR RECIIC IN OTHER EVENTS PEE-SELECTEDCRGING PUMP FOR DOES Not AUTO-CLOSE ON 
PUMPS DURING VCT LEVEL OTHER EVENTS SIS/SISLOP OR LOW VC? LEVEL.  
TRANSIMIT PRECIDING SIS/SISLOP !FFECT OF GAS BINDING IN 
IN SBLOCA, OR PR-SBLICTID COMMON PANT OF 8UC0IIN LiV T

CHlRCING PUMP DURING LBLOCA, RDUNDANT POMP HAS NOT BEEN 
lSLI 08 SGTI INJECTION. NO V1I0IED FOR SUBSIQUEMT RECIRC 
EFFECT IF DURING 8RCIlC MY TEST OL ANALYS I 

FLOS881. 8Alil AASAL ALVIFI,11/B~ti081to B8-SFBTI A~eSSIBE SSIN
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TTAS1 Z-1; COLD L1, RCICULATION FIEA 

LOCAL IFFICTS AND 8 TOD OF INElBNT CONPBNSATING 
ITil I DEVICE I0 CVOi!iT ID FAILUI BODE OSPNDINT FAILUllS OBTBCTION , PROUISIONS IFFICT Ol ICCS BEHARIS 

- .4. .01. 3.CY-406 - VALIl/ACTJATOS CLOUD 1111A01U1AT 1104 ILINDINQ II COPTROL RQOUJ0Q1C&TIQM 11RJQUJLRE N .. . 10" ----- .  
to VCt ISOLATED 

OZ.4.11.0I.1 CV-406A VALVIlICTUATE O VALVE FAILS OPEN. 1O fFFuCTO SOO NoNE REQUIRED NONE lbfOll FUS PROTECTS UTlE 
ILI-11 UTILITY ~~ 4~ 

IN0I..N.0NT IN VAL 8 A8C DONU 
NOT OCCUR UNTIL RECIRC IS 
INITIATND WHICH 3ITlVCT - .. . . . . . - .- - -- -

C0.CE. V 6 VL TO PiVCT GAS 
0INTING 

61.4.11.01.1 CV-lOA VILVEIACTUAtOE OPEN __ uUP PATE PIOM ELENDING TEE CONTROL BOON INDICATION, NNDUNDANT VAU CV-061 BIDUCED REDUNDANCI FOR NC? INORIAL POSITION. INCLU1S 
to CEARGING PuMp SUCTION PERIODIC TESTIG PREORNTS'GAS BINDING OF ISOLATION FOSt-SISSISLOF SV-IAN. Dols NOT AUTO-CLOSE 
CANNOT r1 ISOLTID DURING CARGING PUMPS VIA C0-10.1 ON SI0SILO OR LOS NC 

(,0-80 IHNJICTION. CfI.GING U p LEVEL. UPGRADE TO SR AND ADD 
SUCTION PIPING 1EISMIC TO [FIS? PROM 1 EFOR VO C? 130L 
SOUNDARY INC? CIRCE VALVE FUNCTION. 101s RUST BE RENISED 

-CC-l30l NCTE_ TO ENQUIRE VALVE CLOSED ANDVIOA 
PR1CLUDE START OF LOCID-OUT 
PUP SIMILAR TO MOV-110tC 

- U.4D.110! CO-1Il - VALVE/ACTUATOR CLO53D 1111RUP PITN FROM SLEBDING TED CONTROL ROON INDICATION NoNE EIQL'IRED NoNE __11 _BO IC AID SYS9 NO CEILITID 

I .TO CNARGING PUMP SUCTION __POST-ACCIDENT. REST CREDITED 
ISOLATED FOR SAFE SHUTDON 

02.1.11.02.3 CU-IANB VALVE/ACTUATOR EQ VALVEFAILS OPEN. N0 EFFECT ON NONE NolE kRqlJRD B ONI . -1b)(4)F.S I'TCS ~E 
CLR OR ILR SINCE WARS UTILITY 903 LOUIS 
INfIROiNNT DolS Not OCCUR 

UN TIL IICIiC ISMINITID.  
CMI SATS VCT CI E ViLVE To 
PREVINt GAS BINDING 

1. 1. ?. -. 1 CONTROL SWITCH OCT- CV-0A OPANSI T CF-08 LON TlE CONTROL R00M INDICATION NONE IDE Coll _-_SSA 

CV-lION ALIGNING IAIBUP FROS LINDING 
TEE TO OCT. CLOSED VALIR 
IIVINTS_GAS MINDING Bi TIS 
PATE 

OZ.I.21I.1. CO-l0lA CONTROL SWITCH DIRECT CO-4iV OPENS. CV-OUOA CLOSES, CONTROL ROON INDICATION NoNE REQUIRED NoNE NORMAL POSITION 
-CV-IV068 ALIGNING MAEIUP PION ILENDING. ..........._ _______ 

tII to OC. CLOSED VALII 
P REVEN ts GAS BINDING MGT THIS 
PATH 

3CO-1DA - CONTROL SIITCM- CONTAC S OfIN C-NA AND CO- OIN H. CONTROL 8001 INDICATION . SAME AS h10A18S0 
CU-iNS ROPASSING O-liU C AN 

POTENTIALLY GA-BN DING BOTH 
ALI IG PUMPS DU RING O 

LBVIL tUANSIIT PBCBDING 
SIS/ISSLOP IN S LOC I 1 
tRISiLICTID CHARGING PUMP 
DURING LLOCA, ESLB 01 SGTR 
INJECTION. NO EFFECT If DlING 

A8 TO ICT.COI AV
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BR8BEINGI COR COOLlk: 9YSTII SINGLE FAILURE ANALYSIS 
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TA3LE 2-1: COLD Li!; BSCIRCULATION FE5A 

LOCAL IFFICTS AND RET1OD o INl19IT COMPINSATING 

IT!l I Device 10 COMPONENT 1 FAILURE 08DE DEPENDENT FAILURES DETECTION PROVISIONS IFFECT 0 ICCS REHIRES 

---------- ---- ------------ __ __ ___ _ __ ___ __ ___ ___-------__ __ __---____.....- 

..01.1 CV-COTROL SITCH CONTACTS CLOSOL IDCATIQ 1 

0! 21f.l C-1SSA CO1NT11OL SWITCH CONTACTS C803!C0111 N A18O1' 
CV- (DIE ISOLATING EAlUP PAT FROM POST-ACCIDENT, INS? AVAILABLE 

BLIDING TUl TO VCI AND FOE site EOUTDOVS 

F T0!A27.03.5 CV-10iA CONTROL SWITCH CONTACTS GROUNDED 1b111 PU31 DEANS. CONTROL lOON INDICATION (SANE AS 1.41..11I 113AED A] I~.1I.I' sAES ....I 
CV-401 E01-NtGIZING AND OPINING 

CV-401All, 11IC IIPASSES 

80-littC, 0tilNTIALLY 
GA -1110DING 60T CIG PPS 
DURING VCT LIVIL TRAMSIENT 

PRECEDING IlulSISLOP Is 
SILOCA, 08 PRl-3ILICTIO PUMP 
IN LELOCAll3LSISGT INJECTION.  

r NO-- EFETONRC

112 .110.1 CV-401A UTILITY NUS VOLTS LOW CV-441A AND CV-4011 OPEN, CONTROL BOOR INDICATION NONE FOR SELOCA, REDUNDANT 'POTENTIAL L33 Of CLI PUMP1NG $AT LEAST ONE OF CV-10WAO 

- C-106 .(V-ISI.!L NYPASSING NOV-IIVOC, CHECK VALVE AND CEARGIEG PENP CAPAEILITY FOR SELOCA, RUST NE FAIL CLOSED AND/ON 

POTENTIALLY GAS-11NDING BOTH FOR EIMIC IN OTHER EVINTS Pit-SEUCTED CHARGING PURP FOE LOCEED CLOSED. 1011 HUST BE 

CHARGING PUMPS DURING VCT OTHER EVENTS REVISED TO REQUIRE VALVE 
LVEL TRANSIENT PRECEDING 8CLOSED AND PRECLUDE START OF 

SISISISLOP IN OILOCAS A-D -Cil IS T 

PRESELECTED PURP DURING NOV-110AC FAILLURE TO CLOSE 

_LEL k.CA 1. IE otE INJECTION. ___________ __ ________ 

No EFFECT IF DURING RCIRC 

02.4.O1 .05.1 CV-40AA ISL PAUS W U S LOW CV-40A AND CV-400N OPiN, CONTROL DOOR INDICATIOM NONE FOE 3NLOCA, REDUNDANT 'POTENTIAL LOSS OF CLI PUMPING $AT LEAST ODE OF CV-1UEA/E 

CO-406D EYPASSING NO-1100C, CICE VALVE AND CHARGING PEEP CAPABILITY FOR SELOCA. RUST ED FAIL-CLVSED ANDIOR 

POTENTIALLY CAS-8INIAG BOTH 
CHARGING PURPS DURING VCT OTHER EVENTS REVISED TO REQUIRE VALVE 

LEVEL TRANSIENT PECEDING 0CLOSED AND PRECLUDE START OF 

SIS/SISLOP IN 3RLOCA. AND L 

PRESELECTED POMP DURING OC-ALUST C FAILURE TO CLOSE 

LILOCA, ISE. SGTR INJECTION.________ 
0MO1PPECT it DURING RECIRC 

01.1.11.01.1 ECV-1211 VALVE/ACTUATOR OPEN ECP NEAL, RETURN DIVERTED TO CONTROL BOON INDICATION NONE FOR It INVENTORY, NONE IUNIIEOLARLE DIVERSION OF 1NIECS 'REST INVENTORY AND SI/F 

LOOP A VAPOR EAL HEAD ?, 8REQUIRED FOR FLOEil IVENTOY TO CT. NONG OH F LO-LO INST LEVEL TRIP BSETOINT 

VOICH OVIRFLOWS TO 1Cl1 FJITS To CONTINU E tAIS0TO BOIB 1 V SF _ 

1CF SEAL FUNCTIONING INCLUDE POTENTIAL INVENTORY 

CLISS0ONI PoBSCIO8TATO 

VALOIACTJATOR CLOSED -LOPAE ATROL ROOM INDICATION - o~if I- -H HNPIIf 

0R.4.111.05.1 CN-4011 ISAP PA33B LAOONWtil 

CANNOT EtR EFILLED NITEOUT 
LOCAL 3ANAL OPERATION OP 

---- ~~~~~BYPASS VALVEI. NO EFFRCTO - - - - - - - - - --- 

INJICTION OR RCIEC PLUM OR 
I NVENTORY 

O:IZI.OI,.3 E10-411A VALVE/ACUATOE I VALVE FAILS CLOSDOil TO CONTROL BOO INDICATION NoNE REQUIRED 0 N111 F R 

POWE ISOLATION 81 1bIZI PSE VOC BUS NI LOADS 

A01 EA. fiCO-423 OOAV/ACTJATOR OPEN IC? SEAL RETURN DIVERTED to CONTROL IOON INDICATION NONE POE SI INVENTORY, NoNE 1U~iSOLAILE DIVERSION OF SIIECS 'ENS? INVENTORY AND SI/PM 
LCO E VAPOR Sl? HED10 TNI, R!Q,,ARGD I.E FLOW INVITOR! T9 ROT. 0!3? ON SI 10-LO 114T L5GL TRIP c3CPO1T 

V0.C. OVEVLO'45 TO AA4T LiC CTLT OPOW DUC TIA C00UI11!! CALCS NI'SO 00 87ISCATIO.  
C VI P CPBLI FOR SLOCA ID PC TIAL- 18Ti
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LOCAL EFFECTS AND HSTROD OF 1NE111NT COMPENSATING 
lIll I 05VICS ID COMPONENT 10 FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON CCS RARKS 

0.1.18.02.2 ICUSIZI htL!ACTUATOS CLOSED. LOOP A VAPOR SEAL NEAL TiN CONTROL 1001 INDICATION NORMAL fOSITION 
CANNOT if REFILLED NITIOUT 
LOCAL MANUAL OCIRATION Of 

82 -8 il C VALVI/A REPASS VALVE.TCO.LOSICTDO 
INJECTION OR RECIRC FLOE oRf_ 
INVENTOR! 

0Z _ 2.0N.3 E ! _CV- _C VALVljACTUATO EQ VALUE PAILS CLO3ED DUD TO CONTOL BOOM INIT NE 0 I9UIRED - NilZJUSI PROTECSOTu Izs 
.ON.R ISOLATION 8.0. 11111 FUSEDUTLISU VWSDO 

02.1.1ZB.03.I MCV-4Z?C VALVE/ACTUATOR OPEN BC? SAIL RETURN DIVERTED TO CONTROL ROOM INDICATION NoNE FOE SI INVENTOR!, NONE 'UISOLANLE DIVERSION OP NI11CI ORNST INVENTORY AND SI/IN 
- - - . . . .---. - - LOOP C VAPOR DIAL lIAR TIII, R -JQULjJ9 FO ITE TOCD. OEONI IAIAITLVL LJ!Q T 

NNICN OVERPLONS TO SCOT OR CLI FLOV DUE TO CONTINUED CALCS DUST BE REVISED TO 
LOCSEAL FUNCTIONING INCLUDE POTENTIAL INVENTORO 

DIVERSIONS TRCDT0C S 82.1.01. ECVti2C VALVE/ACTUATOR CLOSED LOOP C VAPOR SEAL 18A0 TAI CONTROL R00 INDICATION NONi REQUIRiD NoNE NORMAL POSITION 
CANNOT RS REFILLID NITIOUT 

LOCAL HANUAL OPERATION OF 
, I IASs VALVI. JO IFFICT ON 

INJECTION 0 RCIIC FLOW 0 
IVINTORI 

02.uil3 ICV-421C V IQVALVI FAILS CLOSID DUI TO CONTIOL ROOM INDICATION NONi REQUlED NoNE (buIll FUSE PROTICTS OTEi11 5i 
POVIR ISOLATION N! ((I3) FUSE MDC DUS NI LOADS 

UJ.C.18.OI.I ICO-PIA UTILITY BUS VOLTS L0S VALUES PAIL AS-ul DCOSTROL CONTROL R00M INDICATION_ N00 FOE 8118 l 1l tOSI, 10" 1U9IL 05 1Of81JS agSIgI1OT ANUILlV
0CV-4Z1E IN-I BELA! OPERATE AND RESET COILS NONE REQUIRED FOR INJECTION OR OF SI/CS INVENTOR! TO RCDT, LO-LO RlST LIVIL TRIP SEYPOINT acy"I~'C CANNOT EM ENERGIZED TO COAS! CLE PLON N0N1 FO INJECTION OR CLI FLON CALCS MUST ME RIVISID TO 

StATE OP CONTACTS IN SOLINOID B UE TO CONTINUED FUNCTIONING OF INCLUDI POTIENTIAL INVITORY 
M0CIRALS DIVERSIONS TO RCOT LOOCV-IIA IZUDC $S 11 VOLTS LON VALUES PFAL CLOSID CONTROL R00M INDICATION NON REQUIRElD NoNE 

I-PAyS A . F



CDM "M" No. M-41383 
Revision No. 1 
Page 103 of 510 

TABLE 2-2: COLD LEG RECIRCULATION BOUNDARY VALVE ANALYSIS
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--SAF!TI BELATBD BOUNDA.I- ----------------- SAFETY EI.ATSD BACIUP---------- ------- ---------------NON-SAFITY RELATED BACIUP--------- -------> 

ITIN I TAG I NCIMUTO' LOCKID? TAG I NC/AUTO? TAG I NCIAUTO? RIEAIS 

- 02.1.01 C8S-005. CLOSEQ__11 -. lONE .-.. CP. . _____ ... JA L I I LO VETD IH________ 0..2 CRS-OlE- -CLOICK HON RE0UIRE CP,-OT OPERCEC FUNP C-N5A HEARING SERVICE VATER SUPPLY.  01.1.02NON- 
BACUP VALVE OPENS PART O PUMP START, 

01.2.01 CIS-00t CLOS80 110 50118 
C0-5.0 AND CV-ISO PREVENT DILUTION OP CUMP 11 
CONTINUED SERVICE VATES PLOW 

02. .03 UNI NElDLE CLOSED N0 0 NONE NoN F G-BE DISCHARGE PESSUE INSTUMENT IPT-1198 
DRAIN 

01.1.01 CES-001 CLOSED NO N CAP I C-NIB NINILON ViNTtDIN 
01.2.02 CBS-01 CLOCE 0-0 O EQSIRED PD-T011 OPEN RSCI0C PUMP C-N8 HEARING SERVICE ATER SUPPLT.

NON-EQ BACKUP VALVE OPENS AS PAST OP PUMP START, 
BOVER3., AUTOMATIC CONTAINMENT ISOLATION VALVES 

C IDAND CV-115 PRVENT DILUTION OP SUMP ST 

02.2.03 UNE NEEDLE CLOSED 110 NONE NoNs C-N DISCEARGE PRESSURE INSTRUMENT (P-IIIA) 

02.3.08 C-3il CLOSED NO NoNE CC-3N, $$N CLOSED I C-NA SO NII8LOV LiNE TO EDIT 
01.3.01 CBS-0ON CLOSED NO IIONE CAp U -NIT-500 TEST CONNECTION 
01.3.02 CBS-O58 CLOSED NO N04E CAP llI SA/PT-5AD TEST CONNECTION 
02..11 CBS-03 CLOSED H0 NoNl CAP G-IR/P-SNE TEst CONNECTION 
02.3.01 CBS-D CLOSED NO NOll CAP I G-ISBiPT-51 TEST C0N6ECTION 
01.3.05 CBS-031 CLOSED No NoNE 8-0Z39 030 CLOSED I EACTOR CAVITT DEVATERING PUMP DISCHARGE ISOLATION 

' 02.3.06 CBS-025 CLOSED 10E HONS CBS-0!6.028 CLOSED REFUELING CAVITY DINATEEDIG ISOLATION 
L0.3.01 CBS-E3 CLOSED NO NONS CAP I SPRAT NOZZLE BTPASS VENT/DRAIN 

02.3.08 CBS-311 CLOSED IS NONS ONS SPEAT NOZZLE BYPASS 
02.3.011 -1I? CLO CAP I RCIEC L IN VETBEWE PENETRATION AND RECIC S 
02.3.10 CRS-350 CLOSED 110 NoNE NONE RECIEC LiNE DAIN BETWEEN PENETRATION AND R1CIC 

OZ. .1 1 HONE SID No Noll_ ____ E LiNE DRAIN DOWNSTREAM OP RCIEC It 

02.3.19 CES-0I CBLOSD N NOV-E8 

02.3.12 CES-(IS OPEN NO lOlUR CRS-320 CLOSED a ECIC LINE DRAIN BETENl AND CHARGING SUCTION.  
VALVE OPEN VIOLATES LTS SEISMIC BOUNDART CEITERIA _____ 

02.1.3 uEs-l CLOSE N HOU R OE-- -I RCIEC Lill VENT BETWEEN 81 AND CHARGING 

02.3.14 CS-326 CLOSED 1O lNE NON 0 IRCIC LINE VENT BETNEEN 11 AND CHARGING 
CONNECTION 

* 02.3.15 CRS-321 CLOSED No NONS NONE N ECIEC LiNE DRAIN BETNEEN Ef AND CHARGING 
CONHNEICTION 

r -- - .ff1 C --cu1 CLOS s YS cES-32 C~iCE REFUELIG EATER PUMP DISCHAAGE BTPASS TO SUCTION 

02.3.17 CBS-311 CLOSED NO NONE CES-312, 313, 115 CLOSED IBRUST SUCTION CONNECTION TO FILTER PUMP 
Ol.3.E CIS-310 CLOSED _NO HOME NONE IENST SUCTION DRAIN 

02.3.1 Cj7E-30 CARCE FD)A-333 OPEN EASTl OUTLET CAECE VALVE NOT SEAT LEAKAGE TESTED.  

REDUNON VAOE )V-NA31 CLOSED FOE RECIRC BY 

11011OU I SI 

PaoCEDUR BUI A BE SIGLE FAI LUE 

02.3120 CR501:6 CLOSSO No NONEg N0N2 
02.3.21 OCC-381 CL3SED NO NONE NONE9 a O-IIOOE/D UPSTREAM SAMPLE 
02.322l OCC-335 CLOS!D NO 110a NONS a D)V-IIO/D DOVOS5TREAM DRAIN
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BOUNDARY VALVI ANALYSIS 

- SAITY RELATED Bonny --------------SAFETY RELATED BACKUP----------------------1ON-SAFETT RELATED BACKUP--------- -------) 

[TOI I TAG I NCIAUTO' LOCHQ? TAG I NCIAUTO? TAG I RCIA90? EIIAlES 

0.1.23 ..OCC--3 .. _fi05l . 891A A 
02.3.14 VCC-314 CLOSED NO VCC-105 CLOSED FLASH TANI PATE ISOLATION 
02.3.25 BAS-345 CLOSED 0 A BOE Bove BLINDING T10 BIPASS 

-4- VC-IL _____9 __V- AOC V46,VC11UTO- ___ 8 JAN I_____ ___ C OUTLET CBECII. REDUNDABT VALVES REQUIRED TO ___ 
ISOLATE EYDROGEN COVER GAS PLOW TO CHARGING PUB? SUCTION. VCC-31 CS C(ICK VALVE. CU-IO08 AND 

81112 VALVE CV-ID6A FAIL OPEN AND AR__ 

0.3.21 CV-10 AUTO CV-tIl AUTO SEAL BAYER RETURN TO NC? 
02.3.25 EU-ZEN RELIEF NoBl RQUIRED PASSIVE. SEAL BATED 0B RELIEF TO UCT. SET PT l1D 

PSIG 
02. .30 VCC-354 CLOSED BA moBE Boog 3SAL BATED RETURN DRAIB 
0'.3.11 VC,'- IIT CLOSE0 90 11NKMOH 1233 UC37 __COEINIOE OE____SNAL WATERRETURN DRAIN_____ 
0!.3.32 VCC-316 CLOSED B0 BBl Bove SEAL EATE RETURN VENT 
02.3.33 VCC-381 CLOSED A BNE0 SPENT RESIN TANK SEAL BATR RiTURN FILT DRAIB 
02.3.31 VCC-352 CLOSED No MNE NoEl SEAL BAR RETURN FILTER VENT 

03.35 VCC-322 CLOSYD NO BONE NONR D!RECT BORIC ACID INJECTION PATE TO CIOiGING PUMP
SUCTION. BORIC ACID SYSTEN DOES NOT Mlt LTS 

seismic CRITERIA 
02.3.36 CV-i!I OPN - O11 CV-s27 OPEN NONE I L iATER HETUEN COfTIIIEBT ISOLAION. VALES 

ARE RENDTR-HANUAL. RE REV REQA TA SPECIFY CLOSUiD 
ON SIS/3ISLOP -

0.3.37 PNl-362 CHlCK P4U-351 CHECK DIRECT DILUTION PTE TO CdiG POMP UCO 
LZ.3.3 5A3-3!9 ClECI NONE REQUIED I IPASSI. BORIC ACID TRANSFER PUP DISCAEGll.  

SERIES VALUE CV-331 PAILS OPEN. VALUE IS NOT. IN-
1ST IROGRAIN 

02.3.33 VCC-ZI CLOSED NO NoNE NONE DIRECT BORIC ACID INJECTION PATE TS CHARGING PUMP 
S-- _____ __________SUCTION. BORIC ACID SISTEN DOES NOT ERT LYS _ _ _ _j 

CZ.. V- RLIEF VCC-314CRITRIA 2.3.4PASSIVE. TEST PUP DISCHARGE RELIEF T CT.  
LAAEIN RECIRC NOE VITO FAILED OCT REQOJRES ____ 

02 BPCC-.l4 CLOSURECOV8 
02.3.41 ONE NEEER CLOSED 0 ONE NoNl TEST PUlP PlESSURE INSTRUMENT IPI-IlSI) DRAIN 
02.3.45 CU-ills OPEN NONE RSS-325, RSS-33, CV-iou2 CLOSED I CEARGING PUMP DISCBARGE SAMPLE ISOLATION. E01 DOES 

NOT 0EQUIRE CLOSPE OP CV-ZI4N 
02 3 .1 RCP-314 COCK NovSO CLOSED ALTERNATE CLI PATH PEON REP IOE PUMP 
0!.3.41 BCP-304 CLOSPD NO NONE BLIID FLANGE B SEAL EATER FILTEEC-4lc VENT 
02.3.45 8CP-!3 CLOSED NO NOlE RCP-30 CLOSED IEAL T I LE iffDRAI 

I Z.3.16 DCP-)OS CLOSED N) NoNE RCP-307 CLOSED N SEAL MITER FILTER C-42S DRAIN 
02.1-51 RCP-31 CLOSED NO NONE BLIND FLANGE I SEAL VATRO FILTER C-4 VENT 

O 03E C-311 c CLOSAD No NONE 0C-Soi -CLOSES B SEAL MATER FILTER C-4! DRAIN 
02.49 RCr-I CLOSED lO NONE RCP-30E CLOSED I SEAL WATER FILTER C-I DRAIN 
c.3.50 cO-zl CLOSS9 NV NONE . OSE 3 RA-5ZI TAP _ __

oz.3Si1 CR5-Ill C--LOSRO No NONE NON ---- DO-521 TAP 
02.3S52 RCP-013 CLOSE0 No NONE ECY-015 CLOSED I EPC A SEAL RETURN VENT 

III351 -0-57 CLOSED NO 4-'1NR NONE I RCP A SEAL RETURN DEAIN
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! 3RGELV ' CORE CO)L!IIG SYSTEMI SIlittB FAILURE ANALYSIS 

5I 1 0iER UNIT I 
8"UNDARY VALVE ANAL?SIS 

A-- TI RILAT3D BOUNlDAR-) ------ ----------- SATY ELAY- BAP-------- ------ ) (------------MON-SAFITY RELATED BACKUP--------- ------
1TIN I TAG I NCIAUTO? LOCIED? TAG I MCIAUTO? TAG I NC/AJTO? RINARIS 

0!-3.51 80? 011 -CLOSED NJ -- oa_ 50851U SA-1BD-TtIIHP-RI
02.3.55 BCP-069 CLOSED NO NOE Iola VAPOR HEAL MILD fANl MAKEUP BYPASS. OPEN RESULTS 

02.3.56. ICP ZII - CLOSED--- 10 50 .P T 
PLOW TO .CDT 

0.3.? 65 CP-044 CLOSSD Ni) Nol RCP-016 CLOSED RCP I REAL RETURN YINT 
_02.3.5 BCP-061 CLOSED 0 10111 g? OI 

REAL RETURN DRAIN 02.3.51 RCP-010 CLOSED N0 loll MOOR ____I VAPOR SEAL 0EAD tANl nEEP DRAI 
02.3.00 RCP-061 CLOSED NO lolE NoNk RCP I VAPOR SEAL READ TAll OKKUP BYPASS. OPEN 

0.3.61 lVi-tIZC CLOSED NO HONE Novo ReP H VAPOR SEAL READ TABE RAKEUP. OPEN RESULTS I 
PLOM TO BCE? 

02.16 ICP-00 CLOSID N90 _ ON Rep-IIC 3 .  
02.3.63 ICP-054 CLOSED N0 EONS NolE A RCP C S1AL RETURN DRAIN 
0!.3.61 RCP-02 CLOSED No NoNE Nm A BC? C VAPOR SEAL BEAD TARE HAK!UP DRAIN 
02.."S RCP-16 CLCSRDJ DO 1 MOIE 

I 0B- " 1 1AMI-AA I UP_ __ 0..RESULTS ENP LOW TO RCDT 
02.3.i2 OCP-01C CLOS80 D M NoNa RCP C VAPOR SEAL BEAD TANI MAKEUP. OPEN RESULTS IN I i-.~~~-. PLOD TO RCDT______ 

02.3.61 RCP-012 CLOSID N0 OME BLIN PL LOOP A SEAL ENJECTION FELTER VENT 
02.3.68 RCP-030 CLOSED No NCNE Rep-Oi0 CLOSED N LOOP A SEAL INJECTION ILTERI DRAIN 
0!.1.6 BCP-1j C OLD !NO D011E 8 A -- -.. PHIL#0!.3.70 8CP-109 CLOSED NO NONE RC-031 CLOSED I ep A SEAL INJECTION DRA!N 

02.3.75 SCP-l!8 CLOSED No NONE BLIND PLANGE N LOOP B REAL INJECTION PILTER VENT 
02.3.72 RP-010 CLOID O IN ON-85-0A CLOSED N LOOP B SEAL INJECTION PILTER BOSIN 
02.3.3 ICP-012 CLOSED NO NONE RCP-HC4 CLOSED N LOOP I SEAL ENJECTION PELTER DRAIN 
02.3.71 Sep-030 CLOSED NA DONE RCP-D32 CLOSED 1 RCP B SEAL IJECTION DRAIN 02.3.7 RCPI! CLOSED NO M OOR BLIND PLANS LOOP__________ C REA2!.JAL INJECTION PELTER VENT 
02.3.16 ECP-1OU CLOSED q) NoNE RCF-II2 CLOSED N LOOP C SEAL INJECTION FILTER 00014 
01.3.71 DCP-110 CLOSED NO NomE ECP-IIz CLOSED N LOOP C SEAL INJECTION PELTER DRAIN 
01.3.79 lCP-128 CLOSED DO NONS RCP-130 CLOSED N RCP C SEAL INJECTION DRAIN 02.3.79 313-003 CHECK NOW-850A AUTO LOOP BE RADER CHECK VALVE. ALLOWED TICS SPEC 

LEAAGE 5 O AT ANY PRESSURE 
02 1.8 1-010 CHECK P.V-8508 AUTO _ ____LOOP BEE1 HEADER CHECK VALVE. ALLOWED TECH SPEC 

LEAKAGE 5 GPE ATOANY PRESSURE 02.3.01 SIS-004 CY.RCK SOA-850C ALUTO LOOP C SI HEADER CHICKEVALVE. ALLOWED TEJOH SPEC P 0LEAKAGE 5 CPR At ANi P RE S RE ..  
OZ-382 CV_1Iz PEN o C-194 CV305 PENCV-30413E NORHALLY OPEN, CV-305 NORMALLY CLOSED.  

CV-30O PAILS CLOSED ON LOSS OP AIR. OTPERS EAVE 
BACEUP N OE A LI PRIARY PATH FUNCTION
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HOT LEG RECIRCULATION NOTES 

1. Item numbers in this section have been assigned as follows: 

03.1: Primary Hot Leg Recirculation (HLR) path and 
boundary devices 

03.2: Alternate HLR path and boundary devices.  

2. Table 3-1 is the Failure Modes and Effects Analysis (FMEA) 
for the HLR function. Table 3-2 is the associated boundary 
valve analysis.  

3. The HLR function uses portions of the Cold Leg Recirc (CLR) 
and Containment Spray (CSS) systems, as well as RCS boundary 
devices for the Safety Injection (SIS) function. The HLR 
FMEA and boundary valve analysis tables include only those 
items unique to HLR or which are part of CLR/CSS/SIS but 
have different functions (eg. safe state) for HLR service.  
To limit the ECCS SFA database to a reasonable size, items 
with the same function for HLR as for CLR/CSS/SIS have not 
been duplicated to this Section.  

4. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
* ** as the first character of the REMARKS field.  

5. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "** in the unlabelled 
field adjacent to REMARKS. Items flagged with "#" in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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HOT LEG RECIRCULATION REFERENCES 

Pipina and Instrumentation Diagrams 
5178100 Reactor Coolant System 
5178105 Pressurizer System 
5178110 RCP Seal Water System (Sh 1) 
5178111 RCP Seal Water System (Sh 2) 
5178120 Containment Spray and Recirculation System (Sh 1) 
5178121 Containment Spray and Recirculation System (Sh 2) 
5178130 Letdown and Residual Heat Removal System 
5178135 Volume Control and Charging System (Sh 1) 
5178136 Volume Control and Charging System (Sh 2) 
5178140 Letdown Demineralizer System 
5178145 Boric Acid System 
5178150 Reactor Cycle Sampling System 
5178403 Gaseous Nitrogen System (Sh 4) 
5178404 Gaseous Nitrogen System (Sh 5) 
5178443 Instrument and Service Air System (Sh 4) 
5178447 Instrument and Service Air System (Sh 8) 
5178449 Instrument and Service Air System (Sh 10) 

Elementary Diagrams 
63719 FY-1112 
64362 CV-525/527 
64371 CV-526/528 
455437 CV-410/411 
455438 CV-412 
455448 CV-276, CV-202/203/204, CV-287/288, CV-304/305, 

CV-413/414 
5151796 MOV-813/814, MOV-822A/822B, MOV-833/834 
5151907 Vertical Board Instrument Power Supply 
5159553 Train B CIS Relays 
5159756 CV-957 
5180605 CV-962 

Other Drawings 
63714 Loop: PY-1430C/H 

Procedures 
SO1-1.0-10 Reactor Trip or Safety Injection 
501-1.0-12 SI Termination 
S01-1.0-20 Loss of Reactor Coolant 
S01-1.0-22 Post-LOCA Cooldown and Depressurization 
SO1-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-1.0-24 Transfer to Hot Leg Recirculation 
S01-4-39 Safety Injection Alignment 
S01-4-41 Containment Spray and Recirculation System 

Alignment 
S01-12.3-7 Monthly Sequencer Testing 
501-12.3-35 Containment Spray and Recirculation System Safety 

Related Alignment 
S01-14-40 Control of Locked Valves 

TrnfrtICl e necinadReiclto
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other Documents 
SD-SOl-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 3-1: HOT LEG RECIRCULATION FMEA 

e0
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EMERGENCY CORI COOLING SYSTEM SINGLE FAILURE ANALYSIS 

TABLE 3-1: HOT LEG RECIRCULATION FNBA 

LOCAL EFFECTS AND METHOD o INli1RElT COMPINSATING 
ITIl I DEVICE 10 COPONSNT 10 FAILURI MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT 01 ICCS R8MAR8 S 

1 -1 Y01 -T I I millI 
THIRI AVA NOALIV M ill CATEGORY 

8310.0. alc i lWILas. usin~ls YagOy PRIMARY PATH 
FLON 

03.1.01.01.1 1ANUAL VALVES, OPIN 0JYISION Of PRIMARY PATI ILB PERIODIC SURVEILLANCE ALTERNATE PAlE HLR PRINARY PATH DISABLED 1311 TABLE 3-1. NORMAL 
PRIMARY PATE fLOW TO LOOP A 0 A COLD LEG T1ROTTLED POSITION Of PE-01O, 
BOUNDARY 

-111 CONSIDERED IN AIALYSIS OP 

0DNIN..TR0TIV. CONTROLS OR VALVE LLCING REQUIRED. SINCE 

DETECTABLE DURING NORMAL 
OPPRATIDl 

03,1.2.0.. NANUAL VALVES. WARN-C OSI _ .AIIUCI P LOTRgOUGI PERIODIC SURVILLAINCI No REQUIRED NoNE 
IBIARY PATE FZR SPRAT LINE. No EFFECT 0O 

ROUNDARY ICCS 
03.1-0?.02.1 CHI OR RELIEF THERE ARE 1O VALVES IN TE13 

VLV, PRIMARY 
CATEGORY 

PATE BOUNDARY 
03.1.0V301. PIT-IIII LOOP PT-llit SICIIALICi _-- III l PATE ILR FLOUJ E AL8 CONTROL ROON INDICATION ALTERNATE P E POTRET14L OiS OP UL PRIMARY 181TOOD OP DETECTION 

SIT LO 81 B IIIOTI-MANUAL PATE (COMPABSON OP FCV-1111 
CONTROL (BODULATIONI O POSITION DEMAND, PIT-Ill1 PLOW 
FCV3III. INDICATION, CNARGING PUMP 

MOTOR AMPS, 
FI-3IIQA/?1148/?IIIC PLOW 
ENDICATION AND FC-IIISD1/p 
POSITION DENANDI CANNOT 
DISTINGUISH BElEN PCV AND 

C INDICATION FAILURES 
03.1.03.01.2 FIT-lil? Loop PT-Ill! SIG~N LOW PRIMARY PATE BLR PLOW MAY RE CONTROL ROOM INDICATION ALTEREATE PATE POTENTIAL IMEALAECEI EN CLRJRI N(SAME AS 3.1.3.1.11 

EST HIGE OY REMOTE-MANUAL11 PLOW 
CONTIOL (MODULATION OF_ 

ICV-III 
03.1.03.01.3 FIT-Ill! LOOP PT-Il! IQ PlIARY PATE BLR FLOW CANNOT CONTROL D00R INDICATION ALTERNATE PATE POTENTIAL I NCE EN CLE/ELE ISAME AS 

OI BASURBD PLOW OR LOSS OP ELI PRIMARY 

PATH 
03.1.01.0.1 FIT-lil LOOP REG BUS If VOLTS LOW DOVNSCALI FAILURE Of ILR CONTROL ROOM INDICATION ALTERNATE ELR PATE LOSS OP ILR PRIMARY PATE IGS INADEQUATE FOR ELE 

(8-05) FilPIARY PATE FLOW INDICATION PRIMARY PATE FUNCTION, BACkUP 
PLOW DETERMINATION METHOD 
REQUIRED IN E0I. IRRESPECTIVE 
SOP PIT-Ill! FAILURE 

0E3.I.0.01I PCV-lIll VALVI/ACTUATOR OPEN FCV-1l1l CANNOT B CLOSED FOR CONTROL ROOM INDICATION, REDNDANT VALVES (CV-101, REDUCED REDUNDANCY FOR CLR 
CLR BOUNDART OR MODULATED FOR PERIODIC TESTING CV-301 FOR CLR BOUNDARY, BOUNDARY ISOLATION, LOSS'OP ELR A AT ABL PRIMARY PATE LOW CONTROL REDUNDANT PATE FOE ELI PRIMARY PATE
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IIIBCNC CORR 000O1I1G SISTIN SINGLE FAILURE ANALYISS 

TABLI 3-I: 8OT LIG BECIBCULATION FIIA 

LOCAL EFFECTS AND 887100 OF INHERENT COMPENSATING 
* fiTl I DEVICE ID COMPONINT 10 FAILUR 11001 DIPiDiNT FAILURES DBTECTION PROVISIONS EFFECT Ol ICCS RBASIS 

VAV .. JII !1.I Dol tO F I Fot CONTROL ROOM INDICATION, lONE Fog ICTION. Nool L0S3 OF CHARGING PUMP INJECTION CHARGING NOT CRIDITED FOR 
INJECTION AND CANNOT BE PERIODIC TISTING REQUIRED Fol CLI, REDUNDANT PATE T0ICS LOOP A, IED EL I NJECTION 
MODULATED FO ELI PEIBAB FATE PATE FO1 ELA F1lI121 FATE 
FLON CNTROL.. NORMAL FOR CLI 

01.1.01D.01 PCIIl? PC-lil LOOP SIGNAL IIG FCV-Illt CANNOT MI CLOSED FOR CONTEOL BOON INDICATION (SAME is (SAME A3 PC-1111 VANUAL MODE. USED FOR 
CLR BOUNDARY FUNCTION OR C-1111 KODULATION/CLOSURE.  
MODULATID FOR I R PEIRT PATE UNAFFECTED Mf AUTOMATIC INPUTS 
FLOE COITROL 

__________________________________ IT-Ill? FEECLUDED E1 POKER 
72 SUPPLY T1-Ill1 

03DS.1.04.0Z.1 PCV-Ill? PC-1111 LOOP SIGNAL LOB FCV-lill CANNOT ME MODULATID CONTROL ROOK INDICATION REDUNDANT PATE FOR ELI LOSS OP ELI PRIMARY PATE 
FOR ILA PRhiR PATE FLO 

CONTIOL. 10RMAL FOR CLE 
03.1.04.03.1 FCV-Illt 1-1111 ON (OPENi (311 AS 3.1.4.1.1 (SAME AM 3.1.4.1.11 (I As (SAME A3 SS-BIIOVER KNIT 1E LOCKED 

________________________________OUT At C-31 PANEL IND DSD IVOR 

to PRECLUDE. CIMLAR FASLUVR 
N DUE To EQ 

03.1.04.03.1 PCIIl SI-Ill? OFF (HODULATRI FCV-111Z DOES NOT PULL! OPEN PERIODIC TESTING NONE FOR INJECTION LOSS OF CEANGING PUMP NJCTION CHANGING NOT CREDITED FOE 
FOR INJECTION. NO EPPECT ON PATE to IcE LOOP A REjECtION 4 

MODULATION 01 CLOSUBI OF FCI 
SFOR CLI AND ILI 

03..01.004.1 FCV-Il1l SEQ I OFF CtS OPEN) PCV-Ill? 001S NOT FULL! OPEN PERIODIC TESTING REDUNDANT SEQ IIDUCED REDUNDANCY FOR CEARGING CHARGING NOT CREDITED FOg 
(51-1,3) FOR ICTION ON SEQ I PUMP INJECTION ALIGNMENT ICTION 

SSIS3/SISLOP. NO EFFECT ON 
.ODULION( OR CLOSURE Of PCI 
FOB CLI AND ILI 

7 
03.1.04.04.1 PCV-Ill? SEQ I 0 (CONTACTS CLOSID PCV-Ill? FULLY OPENS FO1 CONTROL ROOM INDICATION, NoNE IEQUIRED NONE 

OF (IOULT INJECilON O3N Q I SIFU LOP. PERIODIC TESTING 
NO EFFUCT 0 MODULATION OR 
OCLOSURE U PCI FOR CL AND ILI 
DUE to OBERRIDE IN IV CST 

43.1.04.05.1 FCV-1111 SEQ 2 OFF (CONTACTS OPEN) FCV-IIl 001 NOT FULLY OPEN PERIODIC TESTING BDUNDANT SEQ UDUCED REDUNDANCY FOR CHARGING CEARGING NUT CREDITED FOR 
(51-1,31 FOR INJECTION 0N Q PUMP ENJCTION ALIGNNT INJECTION 

SISISILOP. 10 EFFECT 0 
1ODULATION 08 CLOSUN OF FCV 

. ........_ ........ .FOR CLI AND ELI 
Oi I (CONTAM'CTRfAT NoNE REQUIRED OOP0 

INJECTION ON E 130 1 3SlSISLOP. PERIODIC TESTING 
1o EFFECT oN MODULATION OR 
CLOSURE Of FCV FOR CLI AND ILI 
DU TO V1ID IN SIV CIT 

01.1.04.06.1 PCV-Ill _ RIG Lus 11 VOLTS LOW PCI-Ill? PAILS CLOSED AFTER CONTROL ROOM INDICATION ALTERNATE 5LL PATE LOSS OP BLI PRIMARY PAT 

OVERRIDE 01 SEQ BLOC[/EESETI 
* 03.1.04.U?.I 1C0-1I12 IZ5VDC BUS 11 VOLTSLOW SO-Ill? CANNOT BE ENERGIZED TO CONTROL R004 INDICATION NONE FOR INJECTION, NONE INOPERAEILITI OP CHARGING PUMP CHARGING FLUB NOT CREDITED FOR 

AUTCLATICALLY F R INJECTION REQCVIRE FOR CLI OR BLE
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TABLE 3-1: SOT LEG RECIRCULATION FRIA 

LOCAL EFFECTS AND METOD OF INHEENT COMPINSATING 
ITEM I DEVICE ID COMPONENT ID FAILURE RODB DEPENDENT FAILURES DETECTION PROVISIONS AFFECT O ECCS RIMARIS f 

133*111101 LAildill POS FCV-IIII CONTROL 800I INDICAIO. RACIlP NITROGI PCV-i1l OPENS AIl IOROll.ATS AS 
OPENING (IIJICTION) 0 ANNUNCIATION REQUIRED ON BACKUP 11t10Gil 
MODULATION (ELK) 

POM)OPINING I(IJECTION) OR ANNUNCIATION FATR FOE ELK1 FATS TO IE LOOP A AND ELI INJECTION 
.ODULAT0ON 11191 PRINARP ATRE, NEtS CONCURRENT 

03.1.05.01.1 CV-304 VALV/ACTUATOR OPEN CM-SO OPENS (NORMAL EUT CONTROL 1OON INDICATION, NoNE REQUIRED foE INJECTION, LEl oF ELI 1E1R1ET Pa, 
CANNOT NE CLOSED FOR ELK PERIODIC TESTING REDUNDANT VALVE IFC-SID FOR REDUCED REDUNDANCY FOE CLR 

03.1.0I 0INA11 CV 3C0UPCLE CLI REDUlDN VOta LoO I I OUNDAR 
OUNEIAR FUNCTIONS OS.1.05.II.Z CO-SON VALVE/ACTUATOR CLOSED C-I3013OLITES C0ARGING PUMP CONTROL 1001 INDICATION NoNE FoR INJECTION, No ll O0S Of ClARGING PUNP INJECTION CIRGING NOT CREDITED FOR 
O PI(CTION pAS to LOOP A. REQUIRuD FOE 6L,1OR ELO PAT TO LOOP A. NoNE FOR CL oR INJECTION 
NORMAL FOR CLE AND ILI ELU .1.0N ..1 CM-S0S VALVE/ACTUATOR OPEN CV-34 OPENS FOR FIR AU SPRAY CONTROL R008 INDICATION REDUNDANT VALVE FCV-11E1 FOR REDUCED REDUNDANCY FOR CLR INCLUDES ST-13E5 

LCAIIO t CLOSIFOIL IO ICTSTICLG BOUNDARY lol REQUIRED BOUNDAR oSC foR LI 
HOUNDARY FUNCTION. NORMAL FOR FoE ELK 
NLI PRIA R PiTSll 

0.1.06.01.1 CV-SO5 VALVE/ACTUATOR CLOSED CV-305 CANNOT EN OPENED FOR CONTROL ROOK INDICATION, REDUNDANT PT F R 0 LI, NONE LOSS Of SLE PRIIRY PATH, NONE 
PRIA11 FATE IE. NORMAL FOR PERIODIC TESTING NEQUISEE FOE CLI FOR CLR 
CLI NDAIRY 03.1.0.1. CM-SON UTILITY BUS VOLTS W CV-30 AID C1-I CLOSI CONTROL 800 INDICATION, NOil FOR INJECTION, REDUNDANT LOSS OF CSAGINC PUMP INJECTION CHARGIN NOT CEDITD FOR 

CO-SOS 18-1508) CANNOT MN OPENEID, ISOLATING ANNUNCIATION PATS FOE ILI, NONE REQUIRED FATS TO RCS LOO0P A AND EL,1 INJECTION. REALIGNNENT Of CHARGING PUMP INJECTION FATE FOR CLR PRIMARY FAT, NONE FOR CLE UTILITY DUS VIA TRANSFER SV N1 
to ECS LOOP A AND ILI PRIMARY EQUIRED to PRECLUDE PiT. VALVES FAIL TO CLE COON-10D1 FAILURE Of ILI 
POSITION lDll TO LOSS Of TRAIN COAO 0R) 

of RESTORING SAFETY-RELATED1 
PONER TO UTILITY RUS 03.1I0.0.l CO-SON ISA PRESSURE LOE ISA UNAVAILABLE TO CM-SON AND CONTOLI ROOM ANNUNCIATION NONE FOR INJECTION, EACEIP N1 L03S Of CSAEGISG PUMP INJECTION CEARGING NOT CREDITED FOR CA-0S CM-SOS. CM-SON CLOSES, FOR LK FATE to lCI LOOP A. CM-SAS INJECTION 

ISOLATING CARGING PU P TOPO.ITIDE AS REQUI1D FOR CL 
INJECTION to RCE LOOP A AID ALR USING RACEUP N1 01.11.0.1 CM-3ON Gi PRESSURE LIE EACRUP N3 UNAVAILALE FOR PERIODIC EURV0ILLANCi REDUNDANT PATS FOR ILE WOII OF ILS PRINAll PATS MITE 

CM-SOS (POEM.) CM-SO5 OPENING (ELK) CONCURRENT ISA FAILURE 
03.1.OY.0S.2 CM-SIN CV-SSZ CLOSED ISOLATES NACKUP NZ TO CM-SOS CONTROL ROOM INDICATION LOCAL MANUAL OPERATION Of LOSS OF AUTOSATIC NO EACEUP TO INCLUDES SV-5SZA. MANUAL CO-SOS INSID CONTAINMENT (NLR) REDNDANT BYPASS VALVE IN CM-S0S T IPASS VALVE LOCATED ON SAFE 

NACIUP it SUPPLYV SIDE OF EHIELD MALL. ACCESS 
AND USE SOUNDED BY U1ASTING 

________DOER CALCULATIONS 0I.I.01.03.3 CV-305 IZ8-08S N) MOLTS LC IAR ID IC ATIo LOCAL MANUAL OPERATION OF LOSS Of AUTOMATIC N HACUP TO MANUAL YPASS VALVE LOCATED ON 
CM-S05 (12-ZTO) INSIDE CONTAINMRNT L1, BY REDUNDANT BYPASS VLVE IN CM-OSS AFEs SID I OF SHIELD VALL.  CLOSING CO-S51 ACKUP Nl SUPPLY ACCESS AND USE HOUNDD 9T 

11IST11 DO1 CALCULATIONS 0.I.0.01.1 PCV-30C ALVE/ACTUATUR OPEN PARTIAL OR COMPLETE DIMERSION CONTROL ROOM INDICATION ALTERNATE PATE LOSS OF ELK PRIMARY PATE SINCLUDES E1-1N30C. PCI-l1lT 
- _ OF OLE PRI IRY PATE FLOW TO-__ ___ ___ SETTING RUST INCLUDEMARGIN 

ki LOO HOLD LEG FOR UNOETECTAiLE PARTIAL 
OPENING OF VALVE NITHIN LIMIT 

SCV-30S5ISS ______
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TABLE 3-1: 8OT LIG RECIRCULATION FiBA 

LOCAL IFFECTS AND MtTHOD Of INIllit CONPiN3ATING 
ITB I DVICes ID COHPONENT ID FAILURB ODE DSPENDINT FAILURIS DITICTION P8OVSIONS IFFICT ON ICCS RIARIS ( 

L.~f-IC VALVE/ATUA 1IJ L OS DNo 1OI LJ~tJJ CONTROL Room INDICATION loll REQUIRED NoNa 
03.1.01.01.1IPCV-4308 VALVIIACtUITO OPEN PARTIAL OR COMPLETE DIVERSION CONTROL 1OON INDICATION ALTERNATE PATE LOSE Of ILI PR11ARY pATE OINCLUD13 11-14301. FCV-1111 

OF ILI PIDE!I PAtE FLOE TO BETING HUE? INCLUDE MARGIN 
-m~ Loop A COLD LEG FOR UNBETECTABLE PARTIAL 

OPENING OP VALVE NITIN LIMIT, 
SNITCH E!STER[SES 03.1.01.0i.1 PCV-4308 VALVE/ACTUATOR CLOSED NONE. NORAL FOR ELI CONTROL ROOM INDICATION NONE BEQUIRED NoNE 

03.I.10,1I.1 PCV-40C FC-13OC1E OO SEG ICH DIVEISION OP PRIIAR PATE ILI CONTROL R00M INDICATION ALTERNATE PATE LOSS Of ELI INARTI FLOWv PATE PC-4SEC AND PC-1301 SIGNAL 
PCV-430E FLOW TO LOOP A AND N COLA LEGI PROVEDED PRoM PT-130, -43I, OR 

-0. 0 VIA IN. C 0430 03.1.10.01.1 PCV-430C PC-430C/E LOOP SIGNAL LOW NUN1. NORAL FOR ELI CONTROL ROOM INDICATION NoNE REQUIRED NoNE 
PCV-1308 

03.1.10.01.3 CV-430C FC-430CIE LOOP EQ DIVERSION OF PCIE-B3 PATE ELI CONTROL ROOM INDICATION NONE IF ALTERATE PATE EQ OR LOSS OP ELI PRIMARY PLON PATE EQ UPGRADE OF BotH ELI FLN 
PCV-4308 FLON to LOOP A ARD I COLD LEGS SINGLE 1AILURE OCCURS PATEs REQUID 

03.1.10.02.1 PCV-430C ERG BUS If VOLTS LON RIVEE3101 Of PRIMARY PATE ELI CONTEOL 1OON IEDECATION ALTERNATE ILI PATE LOSS Of ILI PRIMARY PATE 
PCV-1301E 11-11111 -W To LOOP A AND I COLD LEG 

03.1.10.03.1 PCV-130C ISA PRES3URE LOW NONE. NORMA POE ELI CONTROL ROOK INDICATION NoNE REQUIRED NoNE 
PCV-4308 

03D.1I0. 1 . I.PT-2I14A LOOP FI-3114A SIGNAL HIGE NICE CLE FLON INDICATION FOR CONTROL ROOM INDICATION RDUNDANT Loops CLI PLOW to LOOP A MUST BE IVIRIPY PROCEDURE REQUIRES 
1E LOOP A ISOUTO PER PROCEDUR if NO-if CLOSURE. CLOSURE 

CLOSING FT--31l0 PREVENT REQUIRED SINCE PCV-I,00P 
", 0IC DIG R1CI.C PUP A D TAILU AND P1-0111A FAILURES 

CHARGING PUIP FLOW LIMITS CANNOT RE DISTIICUISED DURING 
COEBINED CLRILR WITHOUT EQ 
FIT-0.13 LOOP 03.11101E FT-31141 LOOP PI-1 iAt SIGNAL LOW IN CLI LON INDICATION FOR CONTROL ROOM INDICATION 10E AVAILABLE NCL FLOW TO IeC LOOP A WOULD FCV-11150 FAILURE AND 

RCS LOOP A 1N INCREASED PER PROCEDURE, 11-3114A FAILURE CANNOT RE 
RESULTIG IN CLI AND CLIL DISTINGUIS1ED DURING COMID 

PLOW IMBALANCE, AND POTENTIALLY CLR/ELE NITHOUT EQ P11-1111 
ERCLEDIG RECIC PuMp LOOP. CHARGING PIMP AIITER 

LIMITSTIONS USED TO DETMI TOTAL 
CEARGING PUMP PLOW 11-3114A LOOP CIA NEst 4 OUTPUT VOLTS LO N IsAES 13 ISAME AS &1 1A1E As 81N11E AS 

ISUEC SUPPLY 
- 03.1.11.03.1I T-3111A LOOP VITAL BUS 15 VOLTS LOW LON CLR FLON INDICATION FOR CONTROL ROOM INDICATION NONE AVAILABLE ICRI PLOW TO ICE LOOP A WOULD SFCV-11150 FAILURE AND 

h-430VI RCS LOOP A BE INCREASED PER PROCNDUEE, P1-3114A FAILURE CANNOT i 
11EULTING IN CLI AND CL8/GLR D13TINGUISED DURING COMBINED 

FLOW I-ALANCI, AND POTNTILLT CLEIE WITOUT EQ FIT-Ill1 
IICSADING RECIC PUNP FLON LOOP. CHARGING PUMP ALOETER 

__________LIMITATIONS USD TO DRIRININE TOTAL 
CRARGI A PUMP PL I 

' ~ 03.1.12.01.1 11-111B LOOP P1-21148 SIGNAL HIGH HICE CLE FLON INDICATION POE CONTEOL ROOK INDICATION RDUNDANT Loops CLE PLOW TO LOOP B MUST BE 'VERIFY PROCEDURE REQUIRES 
_________________aCS LOOP N ISOLATED PER PROCEDURE NY M0V-351 CLOSURE. CLOSURE 

CLOSING IOV-IAto FERT REQUIRED SINCE FCV-LO15E 
EICEEDINC RECIRC PUMP AND FAILURE AND FI-2114B FAILUR 

- _____. -. . - - - .. - . . . -.. - . - ___________ CAIGNG UMPFLOE LI!ITS CANNOT RE DISTINGUISBID DURING 
COCBINEI CL4/ELI NITUOUT EQ 
PIT-I11 LOOP. CEA-INil PUMP 
-- iCA R USED TO DITiU.INI 
TOTAL C0RAIN POP FLOW
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TABLE 3-1: 8OT LEG RECIECULATION FNIA 

LOCAL IFFICTS AND 88TOD OF INl81ENT COMPENSATING 
ITEE I DeVICe 10 COMPONENT 10 FAILURE NODE DIPINDINT FAILURIS DITICTION PROV11011 IFFICT 0 eCCS NAMAIIS 

LiiLL-AI JLL 0. . ifL lIE.l JIIOAL .W _ .ldWflL l& LO IDICAIO10B OR CONTROL OOM INDICATION NONE AVAILABLI ICLE FLOM TO ICS LOOP B MOULD IFCV-Ill51 FAILURE 10 
RCs LOOP a of INCEIASID PEE PROCDUE1, 1-1111 FAILURE CANNOT NE 

EBSULTINO IN CLE AND CLEBILE DISTINGUIlBED DURING COMBINED 
FLOW IM8ALAICE. AND POTITIALLI CLEiMlE WITIOUT SQ FIT-Illit 
IICEEDING RECIEC PUMP LOOP. CIARGING PUMP AIMTIR 
LIMITATIONS USEAD TO DETERINEI TOTAL 

C0. GING PUNl LLOW 03.1.12.02.1 FT-211ic LOOP I-1IIIC SIGAL NIGH lION C 
CLI FLOW TO LOOP C NUB? 1E SWERIFF PROCEDURE REQUIEES BCE LOOP C ISOLATED PER PROCEDUR AT MOV-S5N CLOSURE. CLO3URE 

CLOSING MOW-UN1TO 1111111 EEQUIED S INC -1115F 
FTRDING RCIEC PUMP AND LU1, A I-EIIOC FAILURE 
CHARGING PUMP FLOW LIMITS CANNOT iN DIMTINGUINHED DURING 

COMBINED CLE/E1,1 WITHOUT EQ 
fiT-iil LOOP. CHARGING PUMP 
ABMETEN U1BED to DETERMINE 
TOTAL CEATGING Pup FLOW 03.1-12.0Z.1 FT-ZIIIC LOOP Fl-l1lAC aIGNAL LO-WLOW CLE FLO INIAINFR CNRLRO8NIAIN NN VIAL CLE FLOW To RCN LOP C NOULD IFCV-IIISF1 FAILURE IND 

eS LOOP C EN INCREASED PER PROCEDURE, FE-21lAC FAILURE CANNOT BE 
SRESULTING IN CLE AND CLI/ELE DISTINGUISEED DURING COMBINED 

FLOW IMBALANCE, AND POTENTILLY1 CLE/NLR,1 WITEOUt EQ FIT-Ill? 
INDING RICIEC PuMp LOOP. CHRGING PUMP IAMTER 

LIMITATIONS USED TO DETERMINE TOTAL 
CHARGING PUMP FLOW 03.12.03.1 FT-2114E LOOP C69 NEST I OUTPUT VOLTS LOW LOW CLE FLOW INDICATION FOR PERIODIC TESTING NONE AVAILANLE SCLR FLOW to eS LOOPS BAND0 C OPCV-111511F FAILURE AND FT-ZIl4C LOOP 15VDC SUPPL REs Loops B AND C WOULD BE INCREASED PER FI-1IIIHJC FILURES CANNOT BE 

PROCEDULTIATETING IN CLAND DINTINGUINRD DURING COMBINED 
CLEIRlC FLOW I[ALC, AND CLR/HLR WITHOUT EQ FIT-IICT 
POTENTIALLY LNOOIN RECIEC LOOP. CHARGING PUMP AMMETR 
PUMP LIMITATIONS USUD TO DETIRMINEA TOTAL 

CHARGING PUMP FLOW U3.I11.04.1 FT-2118 LOOP VITAL BUS 13A VOLTS LOW LO CLR FLOW INDICATION FOR CONTROL ROOM INDICATION, NONE AVILABLE UCLR FLOW TO Es LOOPS N AND C IFCV-IIIDE/F FAILURE IND 
FT-lIlAC LOOP (8-3313y) ICS LOOPS I AND C PERIODIC flSTI0 WOULD ER INCRANE PAR 11-IEiC FjILURES CANNOT ME 

PROCEDURE, RESULTING IN CLE AND DISTIGUISHED DURING COMBINED 
CLE/ELE1 FLOW IHAILANCE, AND CLR/HLE WITBOUT EQ fit-Ililt 
POTENTIALLPY INNING RECIC LOOP. ChRGING PUMPIAMLLAER 
PUMP LIITATIO S USED TO DETERMINE TOTAL 

CBARGING PUMP FLOW .. - F1.Z.VI.0H MUAL VALVTS, ON18 EOCIOU-QU NONE CLUR 3 CLO-0II, 31, 
ALTEEWATE PATH 

LDS-NlO, EH1-001, 004, 016, FLOWCLOMil0 
02, #26 

0 3-.1.1.1. MANUAL VALVES, C__LSED A__LTERNATE EL iFATE TO LOOR P IFEIODIC SURVEILLAC REDUNDANT PRIMARY HLR PATE LOSS Of ALTENATE HLR PATH ALTERNATI PATH NOT USED UNLSS ALTEEIT PATH HOT LEG ISOLATED FROM PRIMRl L PATill DETCTAILY FLON CONTAINMENT SPEAT BEADR1 FAILS 
O 03D.1.0I.02.1 CHECK VALVES, NOWElRd fiPA lIE PERIODIC TESTING INC LUDES -3CR5VE -_____ 

TOIFLOWlGPMPFO 

91.05AT PIATCH l 0IIAL LIE II~ t I- i 
II808 I~t UM OP IAGI vl III
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TABLE 3-1: HOT LIG RICI[CULATION FRIA 

LOCAL EFFICTS AND 11T0E OF INillUT CONPINSATING 
ITIN I DEVICI [D COMPONINT ID FAILURE MODE DIFINDINT FAILURES DETECTION . PROVISIONS IFFICT ON iCCI REmAIES 

------------------------------------------------------------- - ------- ---- - - ----

01-111 IRS0291 IVISIONOLILTRIAXJ.I IIm R o pK.ic RIIIAMCR RESUVnANT PRINARY Pill LOSS OP ALTIRNAYR ALI FLOM PATH ERB TA9BLE 3-2. 11.TR1AT PATE 
ALTERIATS PATE ELB FLOW TO COETAIREENT EDT VID VELEEN PRIMAR1 PiTE 
BOUNDAIf DETECTAILEY FAIL 

' NI? NI RI2 MANUAL tALVuS CLOIO moll PEEOJIC lIIAC BuNy IIURDNN 
ALTEllAfT PATE 
BOURDAII 

03.1.01.02.1 CHIC[ 0 RILIEF NRMAL PASSIlPRIODIC TESTING NoNE REQUIRED molE SE TLE 3-. ALTERNATE E 
ILY3, ALT FATE PRESSURE ENIUFFICIENT T LEFT 

03.1.03.01.1 RoY-ltIA 1ALVE/kCTUAO[Qfffj _ 1ONE CONTROL NOON INDICATION NolE REQUIRED MORE ONE Of LOV-1O AND N 
NORMALLY OPEN FOE LETON 

08 TON-REGNEATIVE COOLING 
-1.1 NOV-DA VALVEIAC UATOR CLOSED LOSS OF ALTBRIATE ELI PATH VIA CONTROL ROOM INDICATION, REDUNDANT VALVE NOV-NUN AND EEDUCED RELIAILITY Of SMOM-ERZA OR M ER OPEN 

B09-1221 PIRIODIC TISTING REDUNDANT PC11AR1 ELI PATE ALTERNATE ELI PATE VITE PONER-LOCOUT DURING 

NORMAL OPERATIOD'DUE TO 
________________________________ OIT-LOCA FLOODING Of 

ACTUATOR, IIOs VAi Not 
QUALIFIED FOR SOEBERGENCE 03.3.01.UI MOY-NUA VALVE/ACTUATOR EQ VALVI FAILS AS-IS, VITO LOSS CONTROL ROOM INDICATION NONE IF PBINARY PATE IS SINGLE POTERTIAL COEM-CAUSE Lost Of EREANER AND CONTROL PONIR FUSE 

OF POSITION INDICATION, FAILURE ALTRNT ILI PaTE PROVIDE DIM PROTECTION of 
CAUSING LOSS OF ALTIlRATE ILI MCC 
FATH If GE OF OV-1tiA18 (8 

NVY INITIALLY OPIN 
0 D3.2.O3.02.1 BOY-EZRA mCC-I VOLTS LOW VALVI FAILS AS-IS. IF CLOSED, CONTROL R00M INDICATION REDUNDANT VALVE lOV-NZ2B, REDOCED RELIABILITY Of 

CANEOT B8 ALIGNID FOR RUNDANT PRIMARY ILI PATE ALTERNAT ELI PATE 
ALTiNll IL PATi TO LOOP C 
NOT LIG 

83.2.04.01.1 NOV-EZEl VALVE/ACTUAITOR OPIN NoNE CONTROL RooM INDICATION NoNE ENQUIRID NoNE ONE Of BOY-111A AND 1I1 
ROEMALLY OPEN FOR LETDONN 
NON-REGENERATIVE COOLING 

03.1.01.1 1NOV-118 VALVI/ACTUATOR CLOSID LOSS OF ALTIIATE BLR PATE VIA CONTROL ROOM INDICATION, NEDUNDANT VALVE NOV-E11A AND REDUCED RELIANILITY Of *MOV-NUA OR A MuST NE OPEN 
10V-8218 PERIODIC TESTING RDUNDAIT PIIARC ILI PiT ALTRATE ILR PATD 

NORMAL OPERATION IUN TO 
POST-LOCA FLOODING of 

* ACTUATOR, NEICE is NoT 
QUALIFIED FOR IUBMAIGENCE 

03.2.04.01.1 Nov-NilE VILVIE/CTUATOR EQ VALVE FAILS AS-IS, ITO LOSS CONTROL ROOM INDICATION NONE If PRIMARY FATE IINGLE 'POTENTIAL CON-CAUSE Los OP BREAKER AND CONTROL POVER FUSE 
OP POITiO INDICATION, FILUR ALTERNATR ILI PATE PROVIDR DIM PROTECTION of * CAUSING Loss Of ALTERNATE ILI ECC 

fill IF ilF f N PAOV-O L 

NOT INITIALLY OPEN 
03.2.04.01.1 8O-113 VCC- T VOLTS LOW VALVE PAILS S-13. If CLOSED, CONTROL ROOM INDICATION REDUNDANT VALVE NOV-EZZA, REDUCED RELIABILITY OF 

1 ____ (2-111 CANNOT RI ALIGNED FOR E8IUNINT PRIMARY ELE PATE ALTERNATE ILR PATE 
ALTEIRATE ILR PATH TO LOOP C 
ROT LEG 

A3.1-05.01.1 MOO-E11 VALVD/ACTUATOE OPEN _ I OF I SERIES VALVES OPEN FOR CONTROL ROOM INDICATION NONE REQUIRED FOR ALTERNATE NONE FOR ALTERNATE ELI __ REDUNDANT VALVE MOV-E14 
iAET ni _PATE TOLOOP C LI EINSUBS RCS INTEGRITY 

lOt LEG
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TAILS 3-1: SOT LAG RCICULATIO 1 FRA 

LOCAL EFFECTS IND NETBOD of EINERNT CONPENSATING * t~ ITE DEVICE ID COMPONENT ID FAILURE9 1O0E DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON CCI EMNARES 

VILULLMTR L0310ALTWA.ILIJL ATE CANNOT N CONTROL Roos INDICATION, REDUNDANT 1111RINA R ITH LOSS OF ALTARNATE ELI PITH NORMAL POSITION 
ALIGNED TO LOOP C 80T LG PI8IODIC T 8TIN U 03.1-4.1. NOV-NI) VALVE/ACTUATOR IQ VALVE FAIL -A , NIC LOIS CONTROL BOON INDICATION NONE If OIfIAl! FATE 11 1INGLI 8POTENTIAL CONON-CAUSE LOSS Of 111A11R All CONTROL POCPR FUS 

QIDO 0008IDNDICTIO. ifT I ILP ALTSE IFIC PAtE POVCIC I OTCIO of 
CLOSID, PRViNTS ALIGENilT OF ECC. ACTUATOR VILL NE REPLACED 
ALTIRATE B PATi VICE RE NODEL N1 DCP 3511.00 

83.2.05.02.1 NOV-813 PC-4ISI CONTACTS OPEN ( A 3. ..1 ..2 PERIODIC TESTING 1AE AS 11011 A S 3.1..11 NORMAL POSITION. ECS FRSSURN 

NI.1-0.0.1~ NO-El) PC-125E CONTACTS CLOID BCs PRESS3URE INTEELOCE PERIODIC TSTING NONE REQUIRED FOE ALTERNATE NONE FOB ALTERNATE IBI REDUNDANT VALVE NOV-Nit 
2'DEFEATED. PEMITTING ILI PROVIDES ICA INTEGRIT! SE3NOT.-..ANU.L OPERATION Of 
VALVE AT ANY TiNE 

03.1.05.03.1 NoV-El CC-I VOLTS LO VALVE FAILS AS-IS. If CLOSED, CONTEOL BOON INDICATION REDUNDANT PRIMARY LI PATE LOSS Of ALTERNATE ILI PATE 
3 0.01.LTERNATE ILI F CANNOV I 

3. ALIGNED TO LOOP C NOT LEG 
03.2.0.01.1 NOV-N14 VALVE/ACTUATOE OPEN I Of 2 SERIES VALVES OPEN FOB CONTROL BOON INDICATION NONE REQUIRED FOR ALTERNATE NONE FOE ALTERNATE ILI REDUNDANT VALVE NOV-NI3 ALTERNATE ILI PATE TO LOOP C ILI INSURES ICA INTEGRITY 

ROT LEG 
0-.6.0.O.2 NOO-EI4 VALDI/ACTOACOR CLOSID ALTRNATE ILI PATE CANNOT NE CONTROL 100N INDICATION, RDUNDANT PRINARY ELI PATE LOSS OF ALTERNATE ILI PATE NORMAL POSITION 

ALIGNED TO LOOP C lOT LEG PERIODIC TENTING 
03.1-0.1.. EOV-E1t VALVE!AJCTUATOR EQ VALVE FAILS A1-ES, ViTl LOSS CONTROL BOON INDICATION NONE IF PRINARY PATS IS SINGLE SPOTEETIAL, CONON-CAUSE LOSS Of BERER AND CONTROL POWER FUSE of POSITION INDICATION. If FAILURE ALTERNATE NI FATE PROVIDE (bil0) PROTECTION oF 

CLOSED, PREVENTS ALIGENENT Of NCC. ACTUATOR VILL NE REPLACED ALIRATE LI FTE 
VICE EQ NODEL NT DCP 3P4I.T0 03.1-6..O Nov-DINl CC-I VOLTS LOU VALVE FAILS AS-IS. IF CLOSID, CONTROL 100 INDICATION RDUNDANT PRIMARY RLB PATE LOSS Of ALTRNATE ELR PATE 

(li-lift) ALTi tElil ILB PATE CANNOT ER 
ALIGNED TO LOOP C ROT LIC 

O3.1.0Y.0I.1 NOV-131 VALV/ACTUATOR OPIN I Of 1 SIRIS VALVES OPNS CONTROL BOON INDICATION VALVE NOV-34, REDUCED RLAILITY Of 
ALTViE ALTERNATI I LR PATE AND BUNDANT POIPARY IL PATE ALTERNATE ELR PATE 
LOOP A COLD LEG 03VO. I.Z.011 NOV-Eli VALVE/ACTUATOR CLOSED VALVE RAINS IN ALTERNATE IB CONTROL BOON INDICATION, NONE RQUIRED NONE NORAL DUEING NODES 1, 2 AI 
PATH TOUNDALO ALIGENENT PIRIODIC TElTING 03.110Y.OI.) NOV-83) VALVE/ACTUATOR IQ VALVES FAILS AS-IS, RITE LOS CONTROL B001 INDICATION NoNE BEQUIBED NoNl ERRAIEB AND CONTROL POWER FUSE 
Of POSITION INDICATION PROVIDE JR) PROTECTION Di.1.0?.02.1 NOV-I)) NCC-I VOLTS LON VALVE FAILS AS-1O CONTROL 00N INDICATION NoNe REQUIRED loNE 

Ill-HIll ALIVlISPAiCHT8 

03.1.01.01.1 NOV-83 VALVE/ACTUATOR OPIN I OF I S8RIES VALVIS OPENl CONTROL 800N INDICATION RDUNDANT VLVE NOV-il), ENEUCED EELIAEILDTY OF 
BSTIIN ALTIRNATE ALI PATE AIND RDUNDANT PR1NART IB PATE ALTERNATE ILI PATE 
LOOP A COLD LIG 03.1.0.01.1 NOV-8 VALV/ACTUATOR CLOSED VALVI RE8AINS IN ALTRNIATE ILB CONTROL B001 INDICATION, NONE BNQUIRED NONE NORMAL DERING NOES I, 1 AND 3 
PATE 8OVNDARY ALIGNINT PIRIODIC TESTING 03.2.00.01.3 NOV-83t VALVE/ACtuATOR EQ VALVIS FAILS AS-IS, WITS LOSS CONTROL BOON INDICATION NON EQUIRED NoNE DR1AR1 AND CONTROL PONER FUSE OF POSITION INDICATION 

PROVIDE 1b)(2) PROTECTION 03-2.01.0-.1 EO 8 PC-1 COTTS LOP (SANE AS s-IS PERIODIC TESTING SANE As 3.I1CATIO (SANE As NOVMAL POSITION. ACE PRESSURE 
INTERLOCK 03.1.08.01.1 NO-8I3 PC-VL5 CO/TCCTS CLOSED RCS PRESSURE INTERLOCK PERIODIC TESTINGOLONE REQUIRED NONA 

DIATIAD, PERMITTING 
LAOTE-MANUAL MO-Si t OPENIG 
AT AN TI80MlE A Pil-ICT
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TABLE 3-1: SOT LEO IRCIRCULATEAN FRIA 

LOCAL EFFECTS AND METEOD OF INHERENT COEPENSATING 
ITEM I DEVICI ID COMPONIT ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS tIgARIS 

01113.1.AI Nov-Ali KC VO5J~ LTS OW VALVE FAILS AS-1S CONTROL ROOM INDICATION NoNE REQUIRED logE 03.2.01.03 1 1109-83 

03-11. 1.1 lov-NIII PT-Nil LOOP RIGE PRESSURE PRESSURIZER PRESSURE INTERLOCII CONTROL 1OO1 1NEECATEON, PRINAY ELI PATE ENOPERABILETT OP ALTERNATE EILI VALVEI NOV-NI3 REQUIRED TO OPEN 
NOV-811 IIRELAI 0111 VILL Not CLEANE Y . IyTING PERIODIC TENTING PATE FOR ALTERIATE1 ELI FLOW PATE 

OPENING Of EITIR VALVE 
11.l.VS.0I.2 NOV-EU3 PT-425 LOOP LON PRESSURE PRESSURIZER PRESSURE INTERLOCK CONTROL ROO1 INDICATION, NONE REQUIRED FOR ALTERNATE NONE FOR ALTERNATE ELI REDUNDANT VALVES NOV-11lIAND 

MoM-Nli (ARLA! ON) CLEARS, PERMITTING PERIODIC TESTING ELI NOV-N)) PROVIDE ICS INTEGRITY 
110TE-3ANOAL OPENING oP 
NOV-NI09AND BOV-11V 

03.1.09.0Z.1 IOV-813 BEG RU) Nf MOLTS LOW PEESIURIZER PR1SSURE INTERLOCK CONTROL ROOM INDICATION, NONE REQUIRED FOR ALTERNATE HER FOR ALTERNATE ELB REDUNDANT VALVES NOV-11A AND 
NOw-NBA I1-141161 CLEARIS, PIEITTING PERIODIC TESTING ILR NOV-E33 PROIDE ICS INTEGRITY.  

RENOY1RARUAL OPENING OF LORE OP POWER To PI-115 LOOP 
_______________________________Nov-RlI AND Nov-Ili CAUSES PC-ADD to ENERGIZE 

OUTPUT RELAY PC-3..01 CLOSING 
PERMISSIVE CONTACTS IN 
NO3-.2./1.. OPENING CIRCUITS 03B.0.03.1 NOV-El) VITAL BUS VOLTS LOU P 0ESSURIZER PRESSURE INTIRLOCI CONTROL 800M INDICATION, PRIMARY ILR PATE INOPRARILIT! OF ALTERNATE ELI VALVE NOV-NI) REQUIRED TO OPEN 

Nov-Nit I11-IIA8VI WILL NOT CLEAR, PREVENTING PERIODIC TESTING FOE ALTERNATE ELI FLOW PATS.  
_______________________________OPENING oP MoM-ElI AND MoM-sit -- C-l151 RELAY IS 

ENRRGIUE1-TO-ACTUATE FOR 
CONTACT CLOOURE IN VALVE 
OPENING CIRCUIT E.. I..1 CV-SZS VALVIACTUATOR OPN I OfLO 1SI ICONTAIN LONT C CONTROL ROOM INDICATION, REDITDANT VALVE CV-ICI, REDUCED EELIAEILITT OP NORMAL FOR LETDOWN. INCLUDES 

ISOLATION VALVES CANNOT IT PERIODIC TESTING REDUNDANT PRIMARY ELI FATE ALTERNATE LR PATS AIR ISOLATION NT-iSiS 
CLOSED FOl ALTERNATE PLR 
NlOUNDlAlRl 

EB.1.1E.01.1 CA-5iD VALVE/ICTUATOt CLOSED LETOA WNOPIOAATLIT VALVE CONTROL ROOM INDICATION NONE REQUIRED NoNE 

i 
1ORAtt 

ATILRMIO 

ALNT ILI PATE 

OU8DARl ALIGNMENT 01.1-l0.OZ.I CU-5D VITAL EUS 11 MOLTS LOW VALVE FAILS CLOSED CONTROL ROOM INDICATION NoNE RtQUIRED NoNE INTERNAL DUMP VALVE I1 
CAUSS-I VI DE- PC-RGIZI TO ACTUATE 1B.Z.10.03.1I Cw-D5Ri ISA PRESSURE O VALVE DRIFTS CLOSED IF CONTROL ROOM INDICATION NoNE REVUIRED HNl 

INTERNAL JITDIIAULIC LEARAIGE 

P lPRESENT 

- .11-01.1 CY-526 AVALVE/ACTUATOR OP N I OF I SERIES (CONTAINMNT) CONTROL ROOM INDICATION, REDUNDANT VALVE CV-528, REDUCED RELIABILITY OF NORMAL FOR LETDOWN. INCLUDES 
ISOLATION VALVES CANNOT 88 PERIODIC TESTING RIDUNDANT PRIMARY ELE PATE ALTERNATE ILI PATH AIE ISOLATION 1-356 
CLOSED FOR ALTINATI ILI 
BOUNDARY 

01A.Z.IIE.i CV-DZI VALVE/ACTUATOR CLOSED LRTDOEN ISOLATED, VALVE CONTROL ROOM INDICATION NoNE REQUIRED NoNE 

IORAINS 

IN ALTERRATE EL PATS 

COUNDARY ALIGNMENT 
UB.-1.2.. CU-Dzi VITAL BUS 15 VOLTS LOW VALVE FAILS CLOSED CONTROL ROOM INDICATION NONE REQUIRED NONE INTERNAL DUMP VALVE IS 

__________________________ DE-ENEEGIZE TO ACTUATE 3.1i.f3IVL V-52I US O PRESSUE8 LOW VALVE DRIFTS CLOSED If CONTROL R001 INDICATION NoNE ESQUIEED NoNe 

INTERNAL IUDRAULIC LEAIAGE 
PRESElt
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TABLE 3-1: NOT LG RSCIRCULATION FIIA 

LOCAL IFFICTS AN0 NIT8OD OF Ililllit COMPMNSATING 
ITM I DEVICE ID COMPONENT 10 FAILURI NOE DIFINDINT FAILURES DETICTION ROISIO EffECT oN ECCE RIAllS 

).2.12.01,1 CO-202 VALRiACTUATOR OPEN --I--OI--- Loll8S LOOP A NOT CONTROL Room INDICATION. RDI Nt PRINARl ILI PATH LSS OF ALTERNATE ILI FLOW PATA NOtuAL POSITION, INCLUDES 
ISOLATID, DIVITING ALTEIiATE PERIODIC TESTIN0 N0INDAIT IITIGRITY 1-110: 
ILI fATE 900V 

' .. LZ LI~ C-UZVAL.MEICTUI a Logn No IFIECT FRI.ODI RtIW EE IBM IR NOVI 
W3.1.12.02.1 CV-103 YALV/ACTUA0R OPEN (SANE AS 3.2.12.I.1) PERIODIC TESTING (SAS AS 3.S.12.1.1) (ANE AS 3.2.11.1.1) NOMAL POSITION. INCLUDES 

P1-1103 
03.2.1.0Z.2 CV-203 VALVI/ACTUATOM CLOSED No EFFECT PEIODIC TISTING NONE REQUIRED NoE 
03.1.11.83.1 C1-94 VIALVI/ACTUATOR OPEN (SAlne AS 3.1.12.1.1) PIRIODIC TESTING (SANE AS i..11.1.11 (NAME AN 3.1.12.I.1) NORMAL POSItOl. INCLUDE3 

Fl- 1104 
W3.Z.11.03.1 CV-204 VALVI/ACTUATOS CLOSED No IFFICT PIIODIC TSTING Noll REQUIRED Oil 

03.1.11.01.1 (Not USED() 

11.4.11.05.1 CI-let, t0, 04 S I Off (OPEN) LETDOWN PEON ICE LOOP A COLD PERIODIC TESTING REDUNEANT IEPUT FEON TRAIN N REDUCED FOR INCLUDES RELAY R3-11 
(50-I, 3) LEG WILL NOT ISOLATE ON TRAIN ELTERNATE ELI fATE BOUNDARY 

-___ A1 IIBLO . 160LATION 
01.2.12.05.1 CV-2l, 203, 204 SEQ 1 ON (CLOSED) LETDOWN ISOLATED FRO ICS LOOP CONTROL MOON INDICATION NoNE REQUIRED NONE 

(50-1, 3) A COLD LEG 
03.1.12.06.1 CV-202, 203, 204 Sig 2 OFF {OPENI LTOVN PROM ICS LOOP A COLD PERIODIC TESTING REDUNDANT INPUT FRON TRIN A REDUCED RLIANILITY FOR INCLUDES Ni-IN. VALVES CAN 

150-I, 31 LEG WILL NOT ISOLATE DETRAIN SEQUENCER ALTERNATE ELI PATE NOUNDARY ALSO It INOTE-NANUALLY CLOSED 
I SISISIILOP ISOLATION FOR ALEMEAT8 TL PATEl 

03.2.12.06.1 CO-ROz, 203, 204 sEQ I Oi (CLOSID) LITDOWN ISOLATED FON LOOP A CONTROL RO INDICATION NoNE REQUIRED NoNE 
(50-1, 31 COLD LIG 

0A1..11.01.1 CV-1Z, 103, 10t E3-10 ON AUTO-CIOSE SIGNAL 10 CONTROL 800M INDICATION NoNE REQUID FOR ECCS NoNE FOR ECCS NORMAL POSITION FOLLOWING SEQ 
(RELAT) CV-10212103, D-lNIRGIING E 3IE/NINLOP. FAILURE 

RESPICTIVE SOLENOID PILOTS PREVENTS RE-OPENNING 
_!1942 03IOfi AND CLOSING VLLS CV-11212W1 to 11-ISTANLISO 

- LETDOWN. PARALLEL VALVE CV-1ON 
UNIAF FEC TN 03.R.12.0.2 CV-20L, 103, 204 83-10 OFF 389 11 AUTO-CLOSI NIGNAL PERIODIC TESTING REDUNDANT SIGNAL PROM 183 Ni REEUCED ELIA0ILITY FOR POSITION Of RELAY DURING 

(MILAIl DISANLID TO CV-202/203. SIN/BLOP ISOLATION Of LETDOWN NORMAL OPERATION. PARALLEL 
REOUNDINT SIGNAL FROEIIQ It VALVE C-IOI AUTO-CLOS 
VIA RELAY N3-12 UNAFFICTI SIGNALS FROM IN1 IND It VIA 

RELAYS 13-11 AND 1i-13 
UNAFFECTED 

03.2.12.08.1 CV-ti, 201, t0 83-11 ONl CONTACTS CLOSE TO PROVIDE SQ CONTROL MOON INDICATION NoNE REQUIRED FOR ECCS NoNE FOR ECC NORMAL POSITION FOLLOWING SEQ 
(ILAY) 11 SEAL-IN CIGNAL TO RELAYS 11 11SISIELOP. FAILURE 

83-10 AND 83-11, RESULTING IN PREVENTS lC-OPENNING VALVES TO 
AUTO-CLO3 SIGNAL TO 11-1STABLISM LTDOWN If 
CV-202/I3/204 W1IC DESIRED 
0D-EN0RGIS RESPECTIVE 

PTIZ01/iIO3/IZO1 AND CLOSES-- -_______________________________________________ 

lATVALVES 

* UI~i.Il. iO 3-Il _ OFF $IQ 511 _31 L-J FoR PERIOD0CTlSTING REDUNDANT SIGNALS AND SAL-I RIBDUCID ELIABILIT FOR POSITION OF RLAY DURING 
(RELAY) CV-ZOT/203/204 AND AUTO-CLOSE FROM SEQ I? Si3/SISLOP ISOLATION OF LETDOWN NORMAL OPERATION 

SISCAA T TO Ci-20l DISABLED.  
S-REUNDANT.SIGNALS AND SUOL-INM - -- -
FOM 58I IL VIA UlLAS I3-I1 

U0 3--. VAAFFLCTV C
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* - -- S 011-OOFEE U Tllti 
TABLE 3-1: BOT LEG RECIRCULATION FIA 

LOCAL EFFICTS AN0 METOD OF II1ERllT COMPINSATING 
DEITI BEVICE 10 COMPONIT ID FAILURE MORE DIFINDINT FAILURES DETECTION PROVISIONS IFFICT ON ICCS RIARtal 

01.2.12.05.1 CF-202. 201. 204 E3-12 o 
0..10. y2120,011-1ON 1UTO-CLQSN SIGNAL to cE-281 CONTROL BOOK INDICATION loll REQUIRED too tees moNE FOR ECCS NORMAL POSITION FOLLOWING S1Q 
(RILATI) S1I DE-ENRRGIZES BOLENOID H 1IS/SISLOP. FAILURE 

PILOT C 0110V AND CLOSES VALVE0, 2RVENTS R-OPNNING CF-0 0 TO 

(SVALVES I0LA2F0 UNAFFECTED 03.1.12.10.1 CF-102, 203, 204 13-13 OFF SEQ It AUTO-CLO3E SIGNAL PERIODIC TESTING REDUNDANT SIGNAL FROM SEQ 01 REDUCED RLIAILITI POE POSITION Of RELAT DURING 
IRELTI) DISAILED TO CV-101/1T.L OIS/SISLOP ISOLATION Of LETDONN NORMAL OPERATION. PARALLEL 

RIDUNDT1 I SIGNAL FROM S EQ 11 VALVE CV-104 AUTO-CLOSE 
VIA RELAY - GA UNAFFECTED SIGNALS FROM SEQ NL AND 1C VIA 

REID1E 1- AND ES-Il 
UNAFFECTED 

611Z.2.0.1 CF-ZOO, l0l, 204 1l-Il O CONTACTS CLOSE TO PROVIDE 1Q CONTROL ROOM INDICATION NOE ENQUIRED FOR ECCE NoNe FOR MCC NORMAL POSITION FOLLOVING SEQ 
(IELATI It NEAL-RN SIGNAL TO RILAITS It SIEISILOP. FAILURE 

N3-11 AIND 13-13, RESULTING 1N PSRVENTS RE-OPENMING VALVES TO 
UTO-CLOE8 IONAL TO RE-ENTARLISE LETOWN IF 

CV-10O/203/Ooi NEICR D1SIR1D 
DB-EERlGIZES RISPICTIVE 

1SOLENOID PILOTS 
__F1012/110R1/lOI AND CLOSES 

VALVES 
03.2.11.IO.1 CF-ZOO, 203, 204 MI-I3 OFF SEQ NO SEAL-IN FOE PERIODIC TET1IG RDUNDANT SIGNALS AND SEAL-IN REDUCED RIARILITY FOR POSITION OF RELAY DURING 

_____________IRELATI CF1101.~II N AUTO-CLOSE PEON Se 1 SIISISLOF ISOLATION Of LEDOWN NORMAL OPERATION 
SIGNAL TO CF-1O4 DISABLED.  

AREDUNDANT SIGNALS AND SEAL-I 
FROM SEQ NI VIA RELAIS 1A-IU 
IAISCti 

3ND 
13-El UNAFFECTED 

03-1.1Z.1I.1 CO-loZ, l0l, 20I UTILITS Bus VOLTS LOS SOLENOID VALVES FOR CF-ZO, CONTROL ROOM INDICATION NoNE REQUIRED NoNE 
01,V C-

0
0 ND SEQ RELAYS T-O, 

1-12 DE-ElRGIZl, ISOLATING 
LETDOWN PROMLOOP A COLD LEG 

'2 01.1-l3.Ol.1 CF-Ill VALVE/ACTUATOR OPEN DIVERSION OF ALTERNATE ILR CONTROL ROOM INDICATION RUNDANT PRIMARY ILI PATE LOSS OF ALTERNATE ELD PATS INCLUDES SF-Ill, ZSOIC-1413 
FLOW to RCP SEAL CaC A 0TURN 

031-1..01.2 CF-Ill VALFIACTUATOR CLOSED NORMAL FOR ALTERNATE ELI FATE CONTROL ROOM INDICATION NoNE REQUIRED NoNE NORMAL POSITION 
OUNDIt D 

03.1.1.0l.1 CV-Il VALVE/ACTUATOR E IVERSION OF IALINATE ILI NOe NONE, If L ,11 PRIMART PTEIS A f HOTESTIAL COMMON-CAUSE LOSS OPPOSE o PROVIDES UbI( NG 
FATE FLOC TO RCP SAIL ITEO SINGLE FAILURE ALTIRNATL IL PATE TO RCDT SIT PROTECTION OF OTR VITAL BUS 
RETURN OR ECOT C-1NE EQ FAILURE LOADS. CIRCE VALVE TO RE 

ICATALLEE BO DCP?-0 DISILL 
DRVENT FLOW DIVERSION SITEl 

__0__SQ _ 1_VIA_ TILS FAILURE 
03.2.12.02.1 CV-I1l VITAL BUS SI VOLTS LOW -- L VALV FAILS CLOSED CONTROL ROOM INDICATION N1N RSQUIRID Noll 

10120818840,1SLAIN) 

01.1-11.01.I CF-Ill Isk PRISSOEE LO0W VALVE FAILS CLOSED CONTROL ROOM INDICATION NONE REQUIRED NoNEll____ ____________________ 03.2.1FI01.1-rT i3 VALVE/ACTUATO O PI 01 3 OF 1 SE S VALVIS OPEN FROM CONTROL ROOM INDICATION REDUNDANT PIMAIRT EL8 PATE REDUCED RELIABILITI OF A INCLUDES SV-lO, ZSO/C-I3l.  
ALTERNATE CL PATE TO SEAL ALTERNATE ELM FOA AOUTLARI NORMAL POSITION 

_________ -- - - - - - - - -- l~~~ATER RTURN _ -- ___ ____ __
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SAN O----I-II I I 
TABLI 3-1: NOT LEG IRCIRCULATION FIRA 

LOCAL IFFICTS AID ITEOo of IN11RllT CONPIlSATIlG 
* ta ITE NI 0 ED COMPONENT ID FAILUR NODE DIPiNDINT FAILURES DETECtlO * PROVIIO1S EFFECT ON BCCS RE8ARlS 

03.21.1001.2 CO-fIl VALVE/ACTUATOR CLOSD N01IMAL FOR ALTERINATI ELI PATH CONTROL OO INDICATION IOil RIQUIRED NNl 
BOUNDARY 

43.1.11.01.1 CV-IIl VALVEIACTUATOE EQ DIVERSION OF ALTERNATE ILI NoNl N018 IF ILI PIIMl PATI ER OFOTERTIAL COMMO-CAUSI LOSS OF FUSE PROVIDES (bill) 
?1o0 TO ECP IAL ATIR IRTURN INGLE FAILURS ALTERNATE ELI FLO1 TO BCP SEAL PROTICTION OF OtilR VITAL NUS 

SATER RETURN LOADS. DCP 3511 NILL INSTALL 
CICI VALVE TO PREVENT FLOW 
DIVERSION VIA THIS PATE 

03.2.14.02.1 CV-4IZ 4101 (ILAY) CONTACTS CLOS0 (ON) VALVI ILL ROT CLOSE 01 CV-lEN PIIODIC TESTING EDUNDANT INPUT FoM CuIll REDUCED RELIABILITY FOR INTIALOCI FR0 CV-410. NORMAL 
CLOSURI, EAT IllRT RECISS ALTIRRATE IL PATA 8OUNDARI POSITION FOR S1AL SATER RITURN 
LETDOS TO RCDT IA RV-Z004 
DURING NORMAL OPERATION 

03..14.0t.2 CV-412 4101 (ISLAYI CONTACTS OPIN (OFF) VALVE CLOSE, CANNOT EE CONTROL 8001 INDICATION, oll RIQUIRD NoNe 
RE0PEE110 PERIODIC TESTING 

03.1.11.03.1 CV-Il 111 IRELAf) CONTACTS CLOSED ION) VALVE NILL NOT CLOSE 0 CV-411 PER109DC TESTING REDUNDANT INPUT ?RO CV-410 REDUCED RELIABILITY FOR INTERLOCK 110R CV-411. NORMAL 
CLOSURE, EAT DIVT EICISS ALTERNATE ILI PATN 8OUNDART POSITION FOR NEAL RATER RETURN 
LETDOO TO BCDT VIA RV-1004 
DURING NORNAL OPERATION 

03.11i.03.z CV-1lZ till (LA1l CONTACTS OPEI (OFF) VALVE CLOSIS, CANNOT I PERIODIC TE3TING NOll REQUIRED Noll 
REOPEN ED 

03.2.14.04.1 CV-lIZ VITAL IUS 1l VOLTS LOW VALVI FAILS CLOSED CONTROL 800M INDICATION NoNl REQUIRD NoNE 

03.1.14.05.1 CV-il ISA PElSSURE LO VALVE FAILS CLOSID CONTROL R001 INDICATION 10B REQUIED NoN 
03.2.15.01.1 CV-181 VALVE/ACTUIATOR NORAL VALVE ALIGNED TO HICISS CONTROL 800M INDICATION IRDUDAIT VALVIS CV-EM?, RoME T1RE-Uk! lE-0P VALVI.  

LITDON EI 1CE-111 PRIVINT DIVIRSION OF INCLUDES MT-1118, ZSO/C-1188 
ALTIRATE ILI FLA TO LOOP I 
COLD LIG 

03.2.15.01.1 CV-188 VIALV/ACTUATOR DIVIRT VALVE ALIGNED TO ECDT CONTROL RooM INDICATION REDUNDANT PRIMl ILI PATS BIDUCED BILIAllLITI OF 
ALTRIATE ELI PATE BOUNDARY 

03.2.15.01.3 CV-181 VALVE/ACTUATOR EQ DIVERSION OF ALTINATE ILR NONE N01 IF PEIMAIT EL PATE ES IFOTINTilL COMMON-CAUSE LOSS OF FUSE PROVIDIS (b)(l) 
FLO TO 2CP SEAL RATIR ITURN SINGLE FAILURE ALTERNATI ILI FEAR TO RCDT PROTECTION OF OTER UTILITY 
08 BCOT 803 LOADS. CRICI VALVE TO ME 

INSTALLED El DCP 3541 VILL 
PRIVINT FLO DIVERSION RIT 
TIlS FAILURE 

03.2.15.02.1 CV-188 UTILITY BUS VOLTS LOW VALVE FAILS TO NORMAL POSITION CONTROL ROOM INDICATION EDDUDiANT VALVIS CE-1MS AND NONE 
(8-1508) ICV-IIII PREVINT DIVI101 OF 

ALTERNATE ILI FI0N TO LOOP B 
COLD LEC 

03.2.15.03.1 Cl-ZEN ESA PRISSURB LOW VALVE FAILS TO NORMAL POSITION CONTROL ROOM INDICATION RIDUNDAINT VALVES CV-181 AND NON 
ICV-lil_P 1NTEVERSION OF 

ALTIRMATR ILR FLOE TO LOOP B 
COLD LEG 

031.16.01.1 CV-sEz VALVE/ACTUATOR OPEN I OF I SERIRS VALVBS OPBM IN CONTROL ROOM INDICATION RDUNDANT VALVE CV-S57, REDUCID EBLIANILITi OF INCLUDES SV-1i6, ISOIC-ZS6i 
ALTIRNATE ILI PATE (BII) REDUNDANT PRIMAI ILI PATH ALTERNATE 8LE PATE BOUNDARY 
SAIPLE LINB TO COll LAO 

03.2.16.01.2 CV-15Z VALVS/ACTUATOR CLOSED ALTERNATE BLE PATH (IE) CONTROL ROOM INDICATION NONE REQUIRD NoNE NORAL 
SAMPLE LIRE ISOLATED TO CISH 
LAB
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&TABLE 3-1: SOT LEG RECIRCULATION FRIA 

LOCAL EFFECTS IED 11ETEOD1 OF INIRTCONFENSATING 

IlEs I DEVICE ID CONFONENT ID FAILUR NODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON E1CCI MBAKES 

-a14 h2_1 r-162 IA.L O Ail it VLTI. J2L LLU aIlmscuII mml~ifl infln 1101ITAIOM HMS HRlOlIRA 10111 

N1.1-1.3.1 CV-SI? IS& PRESSORS LOW VALVE FAIL CLOSED CONTEOL NOB1 1NDICATION NoNE ES1QUJEED ENl 

ALTERNATE ILE FATE fail) REDUNDANT FRIBART 11L11 FATE ALTERNATE ILE FATE EOUNDARY 
SAMPE LiNE TO CRNB LAB 

' 031.,11,0.Z CY-951 VALVIACTOTO ju LOISi....LfA5 It lAl 1 11R1 CONTROL B00K INDICATION NONE RIQUIEBE loss NORMAL 
SAMPLE LiNE ISOLATED To CREB 
LAI 

* .AZIAdIDI?. DIE-I COMMA OP~ENL 1 1 ALVI JILL CLO.SE L. ValERIODIC TESTIRO NolE REQUIRED NoNl TRAIN B CONTAIINEBEIT ISOLATION 
(RELAYS) EBBAINING ELAT IS SIGNAL RELATE 

DII-11NEGIZED ON TRAIN E cis 
.....f~1LZCV-151 pit, DII-I COITA 7-ICOL. V.ALSI"LL NOT CLOSE Of TRAIN PERIODIC TESTING REDUNDANT VALVE CS-El?. REDUCED RELIABILITY Of NORMAL POSITION 

11RELAYS) I CIs EDUNDANT PFE1RAR1IELK fATE ALTERNATEI ELI F0TS BOUNDARY 
13N.1.1I.03.1 CS-Eli VITAL SOS HN VOL13 LOB VALVE FAILS CLOSED CONTROL SOON INDICATION NoNE REQUIRED EoNS 

0 3.Z.II.04.I CV-9S? ISA PRESSURE LOB VALVE FAILS CLOSED CONTROL R00B INDICATION soul REQUIRED NoNE
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TABLE 3-2: HOT LEG RECIRCULATION BOUNDARY VALVE ANALYS IS 

S
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BOUNDARY VALVE ANALYSIS 

--- SAFETY 88LATID 8OUNDA -) --------- ----SAFEIT RELATED BACIUP------------- --- ----------NON-SAFIT 8ELATID BACKUP--------- ------
ITIN I TAG I NC/AUTO? LOCKED? TAG I NC/AUTO? TAG I NCIAUTO? R81AllS 

OL -1 81. V ..0 (LQI IQI NLo toFaign111 IllAVEICARl-IDVlT 
03.1.0 CV-301 OPEN No loE NOll B NOBIAL CIA2010 FATE ISOLATION VALVE 
03.1.03 FCV-430C OpEN No NON Noll NE01 I 88 1118 IPBAI VALVE. 101-EQ CONTROLLIR, IlTE 

PARTIAL OPil FAIL 1 0 DNo ICTABLE Nt 10 LIMIT 
BITCilE .101 PlIARY PATI 1LI FLOE BUST INCLUDE 
ALLONAINC FOR till UNDETECTAIBLE BPAl3 FLOW 

03.1.04 PVC-430E OPEN No . NoE NONl I PRISSURIIZI SPRAI VALVE. N0N-EQ CONTOLLIR, MIT 
PARTIAL OPIN FAILUI NOT DETICTABLI Bt EQ LIMIT 
SIITCIll. 101 PRIARY FATE ILK FLO0 BUNT INCLUDI 
ALLONAICI FOR Till UNDITECTABLI BIPASS FLO 

n 03.1.05 PZI-020 OPEl No BOill NoNi A PFlSURI SPRl RilAIRN BIPASS. NORMALLY 
TROTTLID BUT POSITION NOT ADBINISTRATIVELI 

CONTROLLID 
03.1.06 PZ8-0II OPEl No NONE NoNE A PRESURIZER SPRAI IEF-lAl BYPASS. NOBMALLY 

TIROTLEi BUT POSITION 10T ADEINlSTEATIVILI 
CONTROLLID 

03.1.01 CRS-31t CLOSED N0 NoNE NoNE A ALTINATE ILE CONTAIMIENT PENiTRATION Nt TIST 
VALVI ( 

03.2.0? LDS-0Z2 CLOSED NO BONI NoE l ALTERIATE BLRILITDON VINT 
03.2.01 CV-525 OpEN No CV-525 OPEl I LITUONI INSIDE CONTAINMENT ISOLATION VALVI. 101 

REV REQUIRED TO REQUIRE CLOIR ON SIS/SISLOP 
03.1.0( LDS-EOI CLOSED 10 NONE I NON LITOE5/LYERNAT EILS INSIDE COTAINMNt 

PiNETRATION It TEST VALVI 
03.1.06 RE-028 CLOSED N0 NONi Nog N 81B FLOE CONTROL VALVI DAlli 
03.1.0? SS-01l CLOSED No No0i NONE II ll SAPLI CONTAINlllT PNETRIATION it TS? VALVE 
03.2.00 CV-Si? AUTO No CV-159, RSS310 CLOSED IIR SAlPL INIEl CONTAINET ISOLATIOi. VALVE 

10M1ALLY CLOSID -4 0-1 o o 01 CLOSED NO NOV-t- ClOSED JE 1JO1 

03.2.10 DEE-024 CLOSE0 NO NIE BLIND FLANGE I 8ll E I EIIA VENT 
03.1.11 RED-020 CLOSED NO MOOD CAP 1 EBB NI IllA DBAIN 
03.1.11 81K-011 CLOSED 10 Noll CAP 1 MR 111I $ I BAll 
03.1.13 11E-023 CLOSSD NO 011 CAP I Ell Ni IIll Vill 
03.2.11 IEE-0i CLOSID No NoNE BLIND FLAINGI 11 11E COIN INLIT LIll VINT 
03.1.15 IR-20 RILIEF 10 BONE REQUIED III BILIEF TO PFR BILIF Till. VALVE PROTECTS IN 

lls/PlIG AGAINST CV-20/03/101 LBADAGI 
POST-SIS/SISLOP, AND AUGHINTS OVERPRESSUE 
RITIGATION S8ETl (088) FOR IORIAL SEUTDOVI 

03.1.15 CE-ul CLOSED N0 CO-ll AUTO IICISS LITDOWI ISOLATION TO BE. CE-l1 AN0 CV-l1 
A NON-EQ. M CBRCK VALVE TO RE INSTALLED PER 

DCP 3518.0 
03.2.11 182-012 CLOSED 00 N0N BLIND FLANGE B E1D PUMP C-1I DISCHADC LINE DRAIN 
03.2.11 IIB-006 CLOSED NO 08 BLIND FLANGE I R81 PUP G-IIA CASING VENT 
03.2.11 R-008 CLOSED No NONE BONe R EB PUMP G-IIA CASING DRAIN 
03.2.20 Da-oil CLOSD g0 NONE BLIND FLANGE I IB PUIP G-188 DISCHARGE LINE DRAIN 
03.2.21 RO8-005 CLOSED N0 1MooD BLIND FLANGI I BOB PUP G-148 CASIG VEOT
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4OUNDAY VALVS ANALISIS 

I.  
---SAFETY RLATD OUNDARY-) (-----------SAFE1! RELATED lUR ------- ------- ) (---------------NON-SAFETIY18178 SACIUP--------- ------

1IE1 1 TAG I NC/AUTO? LOCHED TAG N NCIAUTO? TAG I MC/AUTO? RHABIS 

01.2.22 1HR-001 CLOJI 0 10911 NoNl HR PUP 0-lIB CASING DRAIN 
01.1.13 B8-001 CLOSED N0 NoNE SLIND FLANGE I Bio PUlp CONE0N SUCTION HEA8ER VINT
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SECTION 4: SECONDARY RECIRCULATION
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SECONDARY RECIRCULATION NOTES 

1. Secondary Recirculation is used for long-term decay heat 
removal following a secondary system rupture (MSLB, FWLB-D) 
in containment. Consistent with Standard Review Plan 
Section 15.1.5, B=-safety related systems and equipment may 
be credited for such events following a single failure. For 
purposes of this criterion at SONGS 1, the assumed failure 
is a common-cause loss of the Residual Heat Removal (RHR) 
system. Since loss of RHR is a common-cause failure, 
secondary recirculation is evaluated assuming an additional 
random single failure.  

2. Consistent with the above, secondary recirculation credits 
non-safety related portions of the Containment Spray and 
Recirculation system (between the refueling water pump 
discharge and RWST) and Main Feedwater system (between the 
HV-852A/B valves and the FW isolation valves in the 
mezzanine). The non-safety related Instrument and Service 
Air (ISA) system is also credited for operation of HV-852A/B 
and CV-142, 143, 144. The redundant air compressors are 
powered from safety related busses, and so would be 
available after a loss of offsite power. As such, ISA 
single failures are bounded by isolation of the branch 
connections to the above valves as indicated in the FMEA 
table, and the ISA system is not explicitly evaluated. For 
HV-852A/B, redundant connections from the service air and 
instrument air headers prevent loss of air to these 
components due to single active failure of a branch 
isolation valve.  

3. Item numbers in this section have been assigned as follows: 

04.1: Train A pumping and boundary devices 

04.2: Train B pumping and boundary devices 

04.3: Common flow path and boundary devices.  

4. Table 4-1 is the Failure Modes and Effects Analysis (FMEA) 
for the Secondary Recirculation function. Table 4-2 is the 
associated boundary valve analysis.  

5. The secondary recirculation functions of the recirculation 
pumps, refueling water pumps, SI/FW pumps and realignment 
valves, SI header valves, and FW isolation valves are 
addressed in Sections 1 (Safety Injection), 2 (Cold Leg 
Recirculation), and 5 (Containment Spray) of this analysis.  
This section addresses the additional train-common 
systems/equipment or functions (such as FW bypass valve 
modulation) required for secondary recirculation.  

6. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the
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associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"*" as the first character of the REMARKS field.  

7. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "*" in the unlabelled 
field adjacent to REMARKS. Items flagged with "#" in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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SECONDARY RECIRCULATION REFERENCES 

Pipina and Instrumentation Diarams 
5178115 Safety Injection System (Sh 1) 
5178120 Containment Spray and Recirculation System (Sh 1) 
5178121 Containment Spray and Recirculation System (Sh 2) 
5178145 Boric Acid System 
5178167 Radwaste Liquid Processing (Sh 3) 
5178205 Feedwater System (Sh 1) 
5178206 Feedwater System (Sh 2) 
5178220 Auxiliary Feedwater System (Sh 1) 
5178225 Main Steam System (Sh 1) 
5178227 Main Steam System (Sh 3) 
5178228 Main Steam System (Sh 4) 
5178270 Secondary Chemical Feed System 
5178300 Spent Fuel Pit Cooling System 
5178441 Instrument and Service Air System (Sh 2) 
5178442 Instrument and Service Air System (Sh 3) 
5178443 Instrument and Service Air System (Sh 4) 
5178444 Instrument and Service Air System (Sh 5) 
5178446 Instrument and Service Air System (Sh 7) 
5178448 Instrument and Service Air System (Sh 9) 

Elementary Diagrams 
449408 (Sh 1) FCV-456 and CV-142 
5150407 Steam Generator Blowdown CV-100 and CV-100B 
5159842 Auxiliary Feedwater Actuation (AFWAS), Train A 
5159843 Auxiliary Feedwater Actuation (AFWAS), Train B 

Loon Diagrams 
451775 AFWS Actuation Train A (LT-2400A/B/C) 
451776 AFWS Actuation Train B (LT-3400A/B/C) 

Other Drawings 
5112416 Schematic: Auxiliary Relay Rack R12 (Front) 

Procedures 
So1-1.0-10 Reactor Trip or Safety Injection 
S01-1.0-12 SI Termination 
S01-1.0-30 Loss of Secondary Coolant 
501-1.0-32 Loss of RHR Following Loss of Secondary Coolant 

in Containment 
S01-14-40 Control of Locked Valves 

Other Documents 
SD-SOl-210 System Description: Condensate and Feedwater 

Systems 
SD-SO1-260 System Description: Feedwater Control System 
SD-SOl-420 System Description: Compressed Air Systems 
SD-SOl-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SOl-590 System Description: Safeguard Load Sequencing 

System
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M89048 Response to Generic Letter 88-14, "Instrument Air 
Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 4-1: SECONDARY RECIRCULATION FMEA



CDM "M" No. 41383 
f Revision No.  

EISGENCY CORE COOLING SYSTEM SINGLE FAILURE ANALYS Page 133 of 510 
SAg 080FR8 Ill1T.1....  

& TABLB i-1: SBCONDART RECIRCULATION FIGA 

LOCAL IFFECTS AND NB8TOD OF INIRENT COMPINSATING 
Il I DBVICE ID CONPON!4T 10 FAILURE NOD DPENDENT FAILURES DETECTION PROVISIONS IFFICT ON BCCS B81AIlS 

--------------------------------------------------------------- --------------------------- ----------------------------- -- ------------------

11 DLl L. _1 L Q UTRATB A ImOMA PUlLIO0 DPATC 

COLPONINTS FOB IOCONDART 
Reci0. All COVID I ULCTIONS 

LT-_00I (L 0l0 IICAIC I A0 T I 
ICONTAINNENT SF1011 

.O~OLINl1L ___ -- ___ .~ .. . . - . -. _____________________TRAIN I IND AB OUNDARY.  

CON-.0 NTS FOB -ECONDAR 
RecieC IRS COVERED IN SICTIONS 

(ColtAINNENT EPITI 

.JdDOILZIA L.IQ. OUTPUT HIGH _TBALIIA-11diff IANCE.IYEL. _______RVIETAN_____ RNE EEL ICLD3 IZIDIR 
LT-24000 LT-1400B INDICATION IND AFI CHANNEL PERIO0DIC TESTING IB LEVEL INDICATION AND INDICATION AND AII ACTUATION ASSOCIATED LOOP DEVICES AND 
LT-1400C LOOPS LT-1100C DISABLED FOR ONE OR KORE S/Gs AUTOMATIC BLONDOINJ ISOLATION DISABLED FOB ONE 0210BO1 S/C. MOST PONEE SUPPLY 

04.03.U011 LT-21001 LT-!400 OUTPUT LO'O TRAIN A NARROW lONGS LEVEL CONTROL BOOS INDICATION, BEDUNDANT AFN TRAI TO PROVIDE TRAIN A NARROW RINGS LEVEL 
LY-Z4008 L?-Z40OS INDICATION DISABED AND API PERIODIC TESTING It LEVEL INDICATION. MO11 INDICATION 613AIED FO019 0O 

----4TZ4AC-.OF$-Z.300-- .. - .. cu ... HNNLM.APPID.101 0N11OR. RROIIIDID ROD NI~~ION1C NagyElf1 w4oMuoL.&u I 
RB S/C LODOWN ISOLATION T/C OB NolE 

I jyj*3A --VOLTS LON I 1it 1it I f" L I A 81 "N"ICAIONvt "^ff"i" 
LT-ZI0C LOOPS AUTO-ACTUATION DISABLED, NoNE 11401110 FOR AUTOMATIC DISABLED, BLONDOWN ISOLATRD 

01.0- .PL S IA. l 11'AIN A SLOWDOWN ISOLATION 
AFI RELAY D-illGIZIEG 

04.I.03.03.1 Fi- ? fOUTPUT BIll LOCAL IItICATICII F I LOCAL INDICATION DISABLED CoNTtO80011INDC 
8EFUELING WATER FOEP C-ill CONTROL lOON INSTRUNINTTION CONTAINENT SPAE/SECONDAII REDUNDANT C0NTIOL BOON 
DISCHAR0E PRESSURE DISABLED FOB REFUELING WATER PUMP BECIRCULATION PLOW SPLIT FlOM INSTRONINT PT-lB/Fl-lB ALSO 

DISCHARGE 1110ER PRI33URI TRAIN A B8PUELING VATER PUHf AICOANICAL 
04.1.03.03. P1-ill OUTPUT LOW (iSAI AS 4.I.3.3.1) (SARI AS 4.1.3.3.1SA AS ( AS 

04-.1.1. (10111 TRAIN A ND B PUNPINIPATI 
COMPONINTS FOR SECO0DAR0 

IRCIIC All COVERED IN SECTIONS 
I (SIBNF, I (CL1 AND 5 

(CN~ifiTSP AII 

.0.. (NTRAIN A AND I BOUNDARf 

RICIRC All COVERED II SECTIONS 

If 11/N11 1 I01.11)IIID I 
(CONTAIllIT SPRAT 

0 . 1. LT-30A OUTPUT O TRAIN 0110RROW RANGE LEVEL CONTROL SOON INDICATION, BIDUNDANT AFI TRAIN FROVIDS TRAIN B NARIOW RANG LEVEL INCLUDES LT-310OAI/C, 
8 LT-3400B INDICATION AND AR CHANNEL _PERIOIC TESTING N LEVEL INDICATION AIND INDICATION AND AFi ACTUATION ASSOCIATED LOOP DEVICES AND 
0C LT-3400C DISABEDOR 0 ORMORE S/G AUTOMATIC BLONDO N ISOLATION DISABLED FOR 01 0 MRE S/Cs NEST POWEE SUPPLY
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SAM 0N0?88 UNIl.1 
TABLE 4-1: SECONDARY RICIRCULA!IQN FA11 

LOCAL IFFICTS AND NITB00 OF INHERENT COMPENSATING 
ITI I DEVICE ID COMPONENT ID FAILURE MODE DIPENDIT FAILURES DITSCTION PROVISIONS IFFECT 0 ECCS RIARIS 

___Oc .l.0.01. LT400A Lt-3400A _ UTPT0- L . TRAINl H .10H W RA YL. Contl. IDICAIREDUNDANT 0 I TRAIN T R 
LT-3E008 LT-3400B INDICATION DISABLID AIND AFV PERIODIC TESTING NE LEVEL INDICATION, 1O18 INDICATION DISABLED FOR ONE 01 
LT-3100C LOOPS LT-3400C C8I11AIL TRIPPED FOR ONE 0l REQUIRED FOR AUTOMATIC 0RE SIGs, BLOWDOWN ISOLATED It 

* . . EOR JIi.. ~~ LOWDOWN ISOLATION - iffgQB moll 

01.Z.03.OZ.1 LT-3400A VITAL BUS 15 VOLTS LOW TRAIN a MARION RANGE LIVEL CONTROL ROOM INDICATION, REDUNDANT A7W TRAIN to PROVIE TRIN N NARROW RANGE LEVEL 
LT-3400B (8-ZSOIV) INDICATION AE AFI ANNUNCIATION NB LEVEL INDICATION, NONE INDICATION DISABLED, ELOWICN 
LT-3(00C LOOPS AUTO-ACTUATIOREQUIRED FOR UOTIC OLT 

BLOWDOWN ISOLATED 0 TRAIN B 8LOWDOWN ISOLATION 
0ti RELAY DR-INEiGIZING 

04.2.03.03.1 PI-ZU6 OUTPUT BIGI LOCAL INDICATION FOR TRAIN H CONTROL ROOM INDICATION REDUNDANT TRAIN, REDUNDANT LOCAL INDICATION DISAMLED FOR LOCAL MECEANICAL INSTRUMENT.  
REFUELING WATER PUN? C-ZS CONTROL ROOM INSTRUMENTATION CONtAINlifT 3PRAT/SECONDARY REDUNDANT CONTROL ROVE 
DISCHARGE PRESSURE DISABLID FOR REFUELING WATER PuMp ECIRCULATION FLOW S PIOM INSTRUNT PT-IN/Fl-lB ALSO 

BISCEARCE NERER PRESSURE TRAIN B REFUELING WATER PUM? HECHANICAL 
04.2.03.03.2 Pl-206 OUTPUT LOW (SAKI AS 4.1.3.3.1| (SAM8 AS 4.1.3.3.11 (SAM AS 1. .3.3.1) 
04.3.01-01.1 IANIJAL VALVES, OPiN NUNE FOR FNS VALVIS (NORMALLY PERIODIC SURVEILLANCE ADEIBISTRATIVELI CONTROLLED SPOTENTIL DIVEESION Of 1INCLUDIS C11-338, FWS-455 OR 

CONIIOl FLOW PATE OPRNI. FOR CR5-331, LOSS OF LOCIING to PREVENT OPENING CONTAINMENT SpRAY FLOW AND LOSS 412, FWS-311 AND 381 (SIC Al, 
______ __________ LOW CONTROL FOR SECONDARY PRIOR to SECONDARY RECIEC , of SECONDARY RECIEC SUMP FWS-31 AND SIN (SIG 81.  

RCIEC to RWST NONE DURING NECONDART RECIRC INVENTORY TO RNST F13-115 AND 419 (S/C Cl. M0I 
DOES NOT INCLUDE ALIGNMENT 

OVERIFICATION FOR APPLICABLE 

VALVES. RDUNDANT ISOLATION 
VALVE AND PLOW PATE REQUIRED 

04.3.01.01.2 MANUAL VALVIS, CLOS!D SECONDAl YR8CI8 C PATH ISOLATED PERIODIC SURVEILLANCE NONE FOR CBS-3SE, REDUNDANT ILOSS OF SECONDARY RCIEC FOE 1E01 ROES NOT INCLUDE 
CO.iiON FLOW PATH FROM EFUELING MATE PUMPS TO PATES to OTHER S/C FOR FWS CRS-33E CLOSURE, Loss Of ALICENT VERIFICATION FOR ALL 

NST R 0RON MAIIN FW PuMPs to VALVES ECONDARI RECIEC PATE to ONE OR APPLICABLE VALVES. TOQUIRES 
___________________________ODE OR BORE S/G MORE N/C FOR INS VALVE CLOSURE REDUNDANT PATE AND VALVES OR 

MYDRADLIC CALCULATION TO 
VERIFY ADEQUACY Of ERISTING I 

C ________________________________ ____INCH REFUELING WATER FILTEE 

PuMp LINES 
0(.3.01.0.1 ClICE VALVIS, NONE (PASSIOBI PERIODIC TESTING INCLUDES FVS-311 AND 001 (3/C 

COMMON FLOW PATE 1A, SVS-318 AND 006 3/G I 
FVS-1IT AND 012 (S/C C) 

04.3.02.01.1 MANUAL VALVES, OPEN DIVBRSION OF SECONDARI RICIC PBRIOIC SURVEILLANCE REDUNDANT VALVES, $LOSS OF SECONDARY RECIEC 'SEE TABLE 4-1. 101 DOES NAT 
COMMON 8OUNDARY FLO/IiNViNTOff TO CHARGING ADMISTRATIVELT CONTROLLED FLOW/INVENTORY INCLUDE ALIGNNENT VERIFICATIOH 

PUMPS, CONDINSER, BORIC ACID LOCKING Of ALL APPLICABLE VALVES. MUST 
SISTEM, RADNASTE, SPlit FUEL SPECIFY LOCAL CLOSURE OP 
PI--SPIA- PUMP SUCTION 08 VCC-324j(O PROTECT AGAINST 
ATHOSPHIBBD PCV-5SI ACTION) AND PROVIDE 

SL SPONVII O 1-CBTAIND OPTIONS 
IF O IV-TORT/D DUES DOT CLOSE 
JEG. CLOSE CR5-l25l 

04.3.02.01.Z MANUAL VALViS. CLOSED NOOS PERIODIC SOEOEILLANCE NoNlIRQUIRED DONS IVALVE LOCEING PROGRA DOES 
* ___COMMON BOUNDAEY NO CO -. .. -. -.~VE ONDAE? RICIAC -__ 

FUNCTION[
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TABLE 4-1: SICONDARY BECIECULATION FIEA 

LOCAL IFFICTS AN1 IITIOD OF I11R8 NT COMPiSATING 

l178 I DIVICE ID COMPONENT ID FAILURE 10D DPINDINT FAILURiS DITICTION PROVISIONS IFFICT 0 ECCS REMARKS 

011.0'. 01V PIRIODIC TESTING SIR TABLS 4-2 FOR DETAILED 

VLV, COMMON BOUNDARY VALVE ANALYSIS. 18T 
BOUNDARY PROGRAM DUES NOT INCLUDE 

_______ SCF-351 5,_SN_ 
04.3.03.01.1 CV-Il! UALVE/ACTUATOR OPEN HAIl PN BYPASS VALVI TO SIG A CONTROL 800M INDICATION REDUNDANT ISOLATION VALVES REDUCED REDUNDANCI FOE MAIN FNORMAL POSITION DURING 

CANNOT BR CLOSED OR TBROTTLID PERIODIC TESTING IV-NSRAIE FUR SI, REDUNDANT ISOLATION TO SIG A FOR SI, LOSS STARTUP/SBUTDONS. INCLUDES 
MANUAL BLOCE VALVE AND OP SECONDARY RECIRC FLOE PC-Ill CONTROL LOOP 

RIDUNDANT NlCs FOR SECONDARY CONTROL TO SIC A 
RECISC 

04.3.01.01.1 CV-142 VALVElACTUATOR CLOSED MAIN Ft BYPASS ISOLATED TO S10 CONTROL 1001 INDICATION, NONE REQUIRED FOR NI, NONE FOR SI, LOSE OF SEOCBDARY SIBGLB FAILURES AFFECTING TEE 
A PERIODIC TESTING RNDANT N/Gs FOR SECONDARY RBCIRC TO SIG A ASSOCIATED SOLENOID VALVES ARE 

RECIC 3 .ADDRESSED IN SEV0 1 OF TIS 
ANALYSIS 

04.3.0I.O1.1 CU-Ill VULUR/ACTUATOR OPEN MiNl FE BYPASS VALVE TO SIG B CONTROL ROOM INDICATION REDUNDANT ISOLATION VALVE REDUCED REDUNDANCY FOE MAIN FE BORMAL POSITION DURING 
CANNOT BE CLOSED OR TE1ROTTLED PERIODIC TESTING (MV-ESZAIBI FOR 1I, REDUNDANT ISOLATION TO 110 1 FOR SI, LOSS ETARTUF/SBUDOVN. INCLUDES 

EANUAL BLOCK VALVE AND OF SCONDARY RECIRC FLOE FC-Rh4 CONTROL LOOP 
REDUNDANT SIC. FOR SECONDARY CONTROL TO S/C B 
RECIRC 

01.3.0i.01.Z CV-Ill VA'UB/ACl'JA!UR CLO!10 MAIN FE BYPASS ISOLATIO 0 CONTROL ROOK INDICATION, BONE REQUIRED FOR SI, NONE FOR AI. LOSS Of SECONDARY SINGLE FAILURES AFFECTING TEE 
________ - - - --- -___ A FihEETN REDUNDANT S/Ca fOR SECONDARY RECIEC TO SIG I ASSOCIATED SOLENOID VALVES IA 

RECIEC ADDRESSED IN SECTION I Of T113 
ANALYSIS 

T4.1.O5.6.I C6-Il3 VULI/ACTUATOR OPI14 M AIN FV BYPASS VALVE TO BIG C CONTROL ROOM INDICATION REDUNDANT ISOLATION VALVES REDUCED REDUNDANCY FOR lAIN FE NORMAL POSITION DURING 
CANNOT ER CLOSED OR TEROTTLED PERIODIC TESTING (IB-852AIBI FOE E1, REDUNDANT ISOLATION TO S/G C FOR SI, LOSS STARTUPISHUTDON. INCLUDES 

MANUAL 0LOC VALVE AND Of SECONDARY RECIRC FLOE PC-Il. CONTROL LOOP 
REDUNDANT S/G FOE SECONDARY CONTROL TO C 
RCCIVC 

04.3.05.0I.1 CV-lID V'LOA/ACTUATOR CLOSED VAIN FE BYPASS ISOLATED TO SIG CONTROL ROOM INDICATION, NONE REQUIRED FoR Sil NONE FOR SI. LOSS Of SECONDARY SINGLE FAILURS AFFECTING TAB 

C PERIODIC TESTING 88DUNDANT N/Cs FOR SECONDARY RBCIBC TO SIC C ASSOCIATED SOLINOID VALVES AR 
R8CIRC . ADDRSISS IN SECTION I OF THIS 

ANALISIS 
Io___ - - T t --fi f Bf0ff F 1 --[-- APE TANE POFOR T LOSS OF AUTOMATIC BLOESD O IRWJ-] 1 OfIOF 

C-/ AIRCLA T O DISABLED TO CRACE VALV EACEUP INVENTORY, REDUNDANT MANUAL ISOLATION, POTENTIAL DIVERSIlN 

CMRE POE RAIN FE EFAS VALVES CONTROLS 0R LOCAL VALVS FOR OF BICONDARY RECIEC INVENTORY 

(TRAIN A SOLENOID VALVES FOR LONG TECM OROM YSTEM UNTIL TODSNCA 

CU-I 1I)C 1401 AND toO B C OSED VALVIS A 
CICADOBS80SLOCDOT ISOLATION VALVESI 

CM-lEO, lOQA, 1008l 
VL.3.0B.OA.z C-IU2 A AT OOi BLOlDOM ISOLATION VALVES CONTIOL ROOK INDICATION, NON t RIQUIRED BONE __OUDlTFO___l___II__ALPOSTIONDl___ 

C-Ill ILAD I0-U1C00, IOODA CDiB) CLOSE, PERIODIC TESTING 

C-Ill MAIN F BYPASS VALVES C-Il?, 80 D _ 0_8_ BIGl__DFOS _l_108FO __.LSSO CS F AFFC _lG78 

10, 11ST CLOSR VIA ASSOCIATE0D Sol__f__IC _O_/_CASOIAI SQ __I VALYSSABB 

TRIP COINCIDENT MITE IAIN PS 
SPOP TRIP. SISISISLOP CLOSE OF 

UAAPAS3 D 1i
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TABLE 4-1: SECONDARY RBCIRCULATION FRBA 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
ITIS I DEVICE ID COMPONENT ID FAILURE MOE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS REHARS 

--.---. I- -------A -----L------ I - -IIM P- PASSALI-.R I--OTR 7---.-O- IIIDICAi n -- - -
CV-il) IN-AZ9) MANUAL CONTROL DISABLED FOR ?03I11ONE13 BYPASS VALVES FOR SECONDARY REQUIRBMENT3 FOR LOCAL CONTROL 
C-Ill S/G A/N/C RCIEC FLO$ CONTROL 

0..06. 0.15-1D III 12VCRU1i1S I IOLTSI O 11 I RNIJPASSVALVRS TOIGC -ONTOL IMONICAT IION I HUDDAN? ?DIINAUSICNLAMD RDhiID 2I E.RII OF kil FV 11IO,011 lU lLAH MDT 
CU-lI3 (flz-ID0 BAI/C NILL NOT CLOSE 0N TRAIN OLENOID VALVES to CLOSE BYPASS VALVES FOR E BOUNDARY, ADDRESSED IN 101 
CV-Il A SIS/SISLOP, VALVE MODULATION BYPASS VALVES FOE SI, CONTROL POTENTIAL CIVERSION O 

IlIAAFFICTED. AUTOMAT IC S/C BOOM ANDSVITCB FOR REMOTE SECONDAR/ EGCIC INVENTORY FROM 
ILONDONN ISOLTIONl ON APNAS-A MANUAL CONTROL Of ELONDOWN SYSTEM (IL ELOEDOIN ISOLATION 
AND APNAS-6 DISABLID IY ISOLATION VY VALVES CLOSED REMOTE-MANUALLY 

MANUAL CONTROL UNAFFECTED 
AI.1.05.cI.I CV-Il? ISA . PRESSUEB LON MAIN FROMNATE BYPASS VALVES CONTROL 800M ANNUNCIATION NoNe REQUIRED FOR SI. NONE FOE $NON FOR SI, LOSS OP SECONDARY SCOMMON-CAUSE FAILURE NOT 

---JAIL CLOSED TOJLGAJEIC SECONDARY BECIEC RECIEC to sic A/MIC POSTULATED DURIN SCONDAR 
CV-Il4 RECIEC, NUT SINGLE FAILURE OF 

III-SI S COULD ISOLATE ISA TO 
_____ Ch. EVALUATION Of NANUAL 

BYPASS PATES REQUIRED FOR 
MITIGATING EFFECTS ON 

SECONDARY R8C00C 
04.3.07.01.. C-100 VALVlACTUATOR OPED SIC 8L0011 ALIGNED TO FLASS CONTROL ROOM INDICATION, A TANK FoR SNoRT TERM POTENTIAL DEVERISON OF SINCLUDES FNS-SMN, ZSO/C-1IE?.  TANE., CANNOT BE ISOLATED FROM PERIODIC TESTING INVENTORY, REDUNDANT MANUAL SECONDARY RECIEC INVENTORY FROM REDUNDANT VALVE PVS-521 

S~ - . .- . OONPOLOOIL...VALVES FOR LONG TERm ....IYIJ UNTIIL REDUNDANT VALVISI NORMALLY CLOSED. ELOWDONN 
CLOSED LOCALLY ISOLATION NOT ADDRESSED IN RoE 

OR VALVE LOCKING PROGRAI 
.01O.Z CO-EDO00 __ VAI.VEIACTUATOR CLOSED SIG ELONOOD ISOLATED TO FLASH CONTROL ROOM INDICATION NoNE REQUIRED NoNE NORMAL POSITION 

TANK 
04..0. CV-IDEA VALVE/ACTUATOR OPEN IG 8LOUDOWN ALIGNED TO CONTROL 8008 INDICATION, REDUNDANT VALVE CV-1008 REDUCED REDUNDANCY FOE BLODONE INORMAL POSITION. VALVE IS 

OUTFALL PER[OD0C TESTING ISOLATION IlCCONDARM RECIRC 1 -IT? RELATED ACEP TO 
BOUNDARY) CU-IEEE. SLOWDOWN ISOLATION 

NOT ADDRESSED IN ROE 
01.3.0.011. CV-ID0A VALVB!ACTUAtOl CLOSED SIC SLONDON ISOLATID TO PERIODIC TESTING NONE ENQUIRED lolE 

OUTFALL 
04.3.01.03.1 CV-l00B VALV/ACTUATOR OPEN SIC LONDOWN ALIGNED TO CONTROL 8001 INDICATION, REDUNDANT VALVE CE-I0EA REDUCED REDUNDANCY FOR BLONDOVE $NORMAL POSITION. INCLUDES 

OUTFALL PERIODIC TESTING ISOLATION ISECONDARY RICIRC FVS-3ND IQJ/j4IM3.  
BOUNDART( RLOVDONNI ISOLATION NOT 

ADDRESSED IN R01 
04.3.01.03.2 CV-100B VALASIACTUATOR CLOS3D 8 ANSAS 4.3.1..3I (SAll AS 1.3.1.E. SAME AS .EIS AS I2.)1Y.E.E 
0I3.01.0.1 CV-100 SV-HI ON (OPIN S/G BLOVDONN CANNOT BE PERIODIC TESTING AFV TilE FOR RORT-TEEM POTENTIAL DIYER310N Of INORMAL POSETION. BLOWDON 

CV-I0A ISOLATED PRON CONTROL 800M INVENTORY, REDUNDANT MANUAL SECONDARY ERCIEC INVENTORY FROM ISOLATION NOT ADDRESSED EN RO1 
CV-100B VALVES IINS-S O A SISTER UNTIL REDUNDANT VALVISL-_ 

5Z2, 5131 POE LUNG TEEM CLOSED LOCALLY 
04.307.0.2 C-100 SV-81 OFF (CLOSUD) CV-100, IOA, 100 CLOSD, O188OL BOOl INDICATION NONE REQUIRED NONE 

CV-10A ISOLATING S/G BLOUDON TO_ 
CV-1008 FLASH TAN AIND OUTFALL 

04.3.07.05.1 CV-100 APEI CONTACTS OPEN ISAME AS 1.3.1...11 (SAME A3 4.1.1.411 (SAME AS 4.3.1.4.1 (SAME As 
-CV-100*A (alw) (O1) C-lLR A TiS
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TABLE 4-1: SECONDAST RECISCULATION F1IA 

LOCAL EFFECTS AID NETHOD OF 1il11N T CONPINSATING 
ITEI I DEVICE ID COPONENT ID FAILURE MODE DEPENDENT FAILURES DETICTION PROVISIONS IFFECT ON ICCS 91HABS 

____L C__00A II ..1 COTACSCLOSID IG . LONDONL MLL OT IOLATR PFERIODl TR0ull0 CONTROL Roo 11IIDSITCH FR IEIITIAL DIVRSION OF NORMAL POS[TIOm. ALONDOEi 
CV-100A IRLAI) (OFF) AUTOMATICALLY 0 AFAS-A 0 RENOTt BAMUAL CONTROL SECONDART RECISC INVINTORI PEON ISOLATION 11 ADDIRSSD0 I 801 
CV-1008 AFlIS-B, MANUAL CONTROL SISTIR UNTIL VALVIS CLOSED 

UAFFICTIQ_ _ E OI-IIlUALLY 
04.3.07.06.1 CV-100 IZSVOC EUS 11 VOLTS LOW SV-8 DE-SlilRtIZS, CL0SING CONTROL 8008 INDICATION 110 REQUIRED NoN 

CV-100A (72-lll CV-100, 1001, 0O0B, TIREB 
CU-l08 ISOLATING SAR00D08N1TO 

FLASI TAi AND OUTFALL 
0.3.01.01.1 CV-100 13A PRESSURE LOW CV-100, 100 , 1008 FAIL CONTROL 800 INDICATION NONE 8EQUIRID NoNE 

-_______ CV-100A _ ___ .CLOSD, 180147(10~h i LODN ___1_______0_______00______ ______ 

CV-100B TO FLASH TiE 110 OUTFALL 
04.3.08.01.1 LT-1950 OUTPUT RIE LOCAL INDICATION DISABLED FOE CONTROL D00R INDICATION REDUNDANT CONTROL ROO LOCAL INDICATION DISABLED FOR LOCAL IRCEHICAL INSTRUMENT 

--_st V14 !OL se R MANUAL INSTRUMENTS FOE aST LEVNL RNST LEVEL FOR aSs? LEVEL. CONTROL ROOn 

MODULATION OF CES-3311 INSTRUNITHYIO1 INCLUDES 
PiURATIC INSTHUNINT LT-I50 
ANDTRAIN I POERlD INSTRUlENT 
LT-3020 

041.08.01.Z LT-1950 OUTPUT LOW (SANE AS l.3.8..1 (SANE AS 4.3.8.1.1) ISANI AS .3.8.I.1) (SANE AS 4.3.B.I.1) d
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TABLE 4-2: SECONDARY RECIRCULATION BOUNDARY VALVE ANALYSIS
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81EC8ENCY CORE COOLING SISTi SINGLE FAILUR ANALYSIS 
SAll 0N0FIB UNIT I 

4OUNDARY VALVE ANALISIS 

<-SAFITY ABLATD 8OUNDARY-) (----------------SAFETY IBLATBO BACKUP------ ------- --------------- NON-SAFTI BELATED BACKUP--------- ------
ITIN I TAG I NC/AUTO? LOCIBD? TAG I NC/AUTO? TAG I IC/AJTO! 881ARKS 

J.ILLI. (NVL_ _ -_ 35B TASLIS 1-1 (51). 2-Z ICLEI, 5-2 (CONTAINNINT 

SPRAf) FOR TRAIN A AND B BOUNDARY VALVIS 

likit All I)__ SEE TABLi 1 I (ll)1 2-( (CLI), 5-2 (CONTAINMiNT 
SPEATI FOR TRAIN A AND I BOUNDARY VALVIS 

00.3.01 CBS-4!S OPIN IES CIS-426 AID: CBS-31 01 N00-11008/D * VCC-3Z6 OPEN WNs RNST/ABCIRC SUCTION FATE ISOLATION TO CNAGING0 
-- -- _____.- -~_________________________-DPlS1. SOE DoEs NOT REQUIRE CLOSURE OF VCC-SWzT--8i 

PROVIDN RE3PONSN-NOT-ONAINND OPTIONS FOR 

04.3.02 CBS-39 CLOSID NO PNU-351, B -360 ICHCI VALVIS), CBS-381 CLOSID 1ONE EARil ISOLATION TO RST AND SpENt FURL POOL 
04.3.03 CBS-1 CLOSD 110 NoNE CAP/FLANGI N REST FILTER PUMP DISCEARGE VENT. VALVE AND PIPING 

____________________ARE NON-SAFETY RELATED 
04.3.04 CRS-300 CLOSID No NoNE CAP/FLAINGI 1 RN FILM FU D I VENT. VALVE AND PIPIG 

014.3.05 CES-3l5 CLOSID No cs- )I- - __CLSED NoNl KNST FILTER PUMP REPASS ISOLATION. VALVE AND 
PIPING ARE 15N- CL D RELATED. VALVE CCS-313 NOULD 
ALIGN FLON TO REST VIA C-ED SUCTION (IF OpaN) AS 

___________ RQUIRED FOR 3RCONDARY RBCIRC FUNCTION 
04.3.0ES FILTR DRAIN TO A LDG L 0 VIA ST 

OVENFLON 
04.3.01 CBS-311 CLOSID NO NONE C13-31_ - _-_- CLOSED I ANDY FILTER PEEP VENT. VALE AND PIPING ARE 

NO-SAFETY RELATED 
04.3.08 C2S-364 CHICI No Do1 1l018 QIED RST FILTER PUMP DISCEARGE CHICK VALVE. VALVE 

1 A IOULD ALIGN FLON TO NST VIA G- SUCTION (IF 
OPENI AS REQUIRED FOR SECONR BBCIC FUNCTION 

04.3.09 CBS-31 CLOSID No NoNE RL-508 CLOSED N CNST FILTER PUCP DISCEARCE TO RADNAST E ONB 
___CEANGER IV3T1N. VALVE AND PIPING ARE NON-SAFETY 

03LATAD 
04.3.10 CS-314 CLOSED I ) FP-325 CLOSED N0NE 1NS1F0LTER PUMP DISCIAEGE TO BADNASTN ION 

_______ ______ N~~~~~~~ICIANGIR SYSTEM ____________________ 

04.3.10 FS-009 CLOSC0 NO NONEQI REl . --..- /CAC~L NETO 

04..121 SCF-38 CLOC No NONE REQUIRD SIC I CERICAL ICTION 
01.3.113 SCF-3 CLIDC[ N NoNE REQUIRED 1/G C CEEMICAL INJECTION 
04.3.14 AF-321 CLEDC No NONE REQUIRED TI G A01 W FT I 
04.3.15 AFV-447 CLOSED NO NONE CAP N SIC A AFN FN LINE DRAIN 
01.3.16 AFN-322 CAICA NO NODE EBSIEBO ___________ S/G B AUI FN LINEMB_ 

04.3-11 AFN-314 CEIC[ NO DONE DIQUIERD S/G C AU1 FE LINE 
01..11 AFN-310 CLOSED NO $owl CAP I SIG C AFN FM LINEDRAIN____ ____ 
01.-ED FNS-009 CLOSED NO DONE . -CAP A 

01.3.21 PNS-UUU CLOSED Dt' DONE CAP I SIC N VAIN FE LINE DRAIN 

01.3.1! FNS-UIV CLOSED DO DONE CAP I____ N /G C HAIN FE LIDS DRAIN 
01.1,1 MSS-401- coIISS o 0o0 04.3.24 M3S-00 CLOSED D0 NONE ass-OlO CLOSED I S/C B SECONDARY SIDE DRAIN 

04.3.25 YSSU04 CLOSED NO. N E H3-POZ CLOSED I BG C SCONDARY SIDE DRAID 

-50----00-/-
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BOUNDARY VA111 AMALYSIS 

S- -- SAFETY- 1181,18- E)UNDARY-) ----------------- SAFET IBLITID BACIUP --------- --(-------------MON9-SIFIT! 1ILATID 1ciuP --------3
ITIMN I TAG I NCIA'TO? LOCIRD? TAG I NCIAUTO! TAG I NCJAUTO'! MARKS1 

0431.2? CV-1008 Auto Mo 115-SZI OPIN CV-l00A AUTO I ILOWDOH ISOLATION TO OUTVALL. CY-INOA/B CLOSI 
AUTMATICALLY ON LON SIG Willi LIV11 (APMd-A ON 

-- ______~~~ ~~ ----------___ --__ _ ..-A A -R
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SECTION 5: CONTAINMENT SPRAY
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CONTAINMENT SPRAY AND HYDRAZINE INJECTION NOTES 

1. Item numbers in this section have been assigned as follows: 

05.1: Train A pumping, flow path and boundary devices 

05.2: Train B pumping, flow path and boundary devices 

05.3: Common flow path and boundary devices.  

2. Table 5-1 is the Failure Modes and Eifects Analysis (FMEA) 
for the Containment Spray and Hydrazine Injection functions.  
Table 5-2 is the associated boundary valve analysis.  

3. The boundary valve analysis for those portions of the 
Containment Recirculation and Spray system common to Cold 
Leg Recirculation is contained in Table 2-2.  

4. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
~** as the first character of the REMARKS field.  

5. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "* in the unlabelled 
field adjacent to REMARKS. Items flagged with "#" in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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CONTAINMENT SPRAY AND HYDRAZINE INJECTION REFERENCES 

a Pipina and Instrumentation Diaarams 
5178110 RCP Seal Water System (Sh 1) 
5178120 Containment Spray and Recirculation System (Sh 1) 
5178121 Containment Spray and Recirculation System (Sh 2) 
5178125 Containment Spray Hydrazine Addition System 
5178400 Gaseous Nitrogen System (Sh 1) 
5178443 Instrument and Service Air System (Sh 4) 
5178449 Instrument and Service Air System (Sh 10) 

Elementary Diagrams 
64346 Hydrazine Additive Pumps 
64354 Containment Spray Actuation System Train A (Sh 1) 
64355 Containment Spray Actuation System Train A (Sh 2) 
64356 CV-82 and CV-114 
64357 Refueling Water Pumps 
64359 SV-600 
64361 SV-601 
64363 CV-517 
64365 CSAS Train B 
64369 CV-518 
64374 MOV-883 
64383 CSAS Inverter System 
455693 CV-92 
5130826 Containment Spray and Hydrazine Addition Control 

System Train A (Sh 1) 
5130827 Containment Spray and Hydrazine Addition Control 

System Train A (Sh 2) 
5130876 4.16 kV Buses Undervoltage and Generator 

Underfrequency Relays 
5159793 Containment Spray and Hydrazine Addition Control 

System Train B (Sh 1) 
5180775 Containment Spray and Hydrazine Addition Control 

System Train B (Sh 2) 

Procedures 
SO1-1.0-20 Loss of Reactor Coolant 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-1.0-24 Transfer to Hot Leg Recirculation 
S01-1.0-30 Losh of Secondary Coolant 
SO1-4-41 Containment Spray and Recirculation System 

Alignment 
S01-14-40 Control of Locked Valves 
S01-12.3-35 Containment Spray and Recirculation System Safety 

Related Alignment 
Other Documents 
SD-SO1-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 
M89048 Response to Generic Letter 88-14, "Instr entAir 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 5-1: CONTAINMENT SPRAY FMEA
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.  TAILS 5-1: CONTAIlNINT SPRAT AND EMDRAZINE INIJCTIOm FEEA 

LOCAL EFFECTS AND ITIOD OF INllRINT COPMISATIIG 
ITEM I DIVICI ID COEPOlINT ID FAILUR NOD DEPINDNT FAILURES DETICTION PROVISIONS EFFICT ON mCCl REMAglt 

Opts polil I01C SUBHVILLAIC NoNE REQUIRED 10_I INgCL S0 -32305,330 
(ov1 1NC 0)1 CII-30 , 300 0 TRAIN A FLOE 1N1FLN, E-SOS, SON, 30 

I.tillsCLOSIR fRAll A ICM il 4L0 ftI100C SURVEILLANCE EDUNDANT TRAIN LOSS OF TRAIN A CONTAIlET 
TRIiAfDAli PUPING SUCTl, SPEl AND HDRAZINI ADDITION t18il80 

08 1ilOWISLAI 
PUMPIlG DISCEAGE OR INIFLO IOOLATE D I 

ICLUDES CBS-30, IA-306 O5.I.UI.01.I CEECE VALVES, NoNE (PASS1IE PEEIODIC TEsTI NG _____ NLDSC5Il E-U 

0118VEDIVERION Of TAIll A ITDRAINE PERIODIC SURIVILLAINCI IDUNDANT TRAIN F08 FLOE BATi, 80l8 OF EAill A 11iAIN FLOe SI TABLE N-1 FOR DETAILSD 
f.1. TAIN A 100Al FLOW TO YDAZlINE TANI OR LOSS NONE FOR INVENTOR! OR REDUCTION IN DuRATIOs Of OUNDAI VALVE ANALISIS 

UF IDRAZINE INlliTORY TO H084ill FLO FOR MOTE TRAINS 
AT0o PiRlT DUE TO INViNTORi Loll TEROUGE 

UILOCKED VALVII 
.t.0.t MANUAL VALVES, CLOSED 10ll PIODIC SURVEILLANCE NONE HoultD losE 

TRAIN A NOUNDARI 
05.1.01.01.1 CEICE 01 RILIEF NORMAL (PASSIVE) 101 . VALVI PENS TO RlCIBC PEIODIC TISTING NONl HQUIREl NONE INCLUDES R5-Z003A. VALVE 

VALV~IS, I flll- AC-l00A FLOE TO E0TU ill TAll RITPOINT VII1iD AS FART OF 
OUNDAR ONLI If SE-600 1EMAIN CLOSED ASME II IST 

05.1.03.01.1 C-tYN PUMP/MOTOR LON FLOE REDUCED TRAll A FLOE FOR Pil00IC TESTING REDUlDANT TRAIN INOPIEAILITY OF TRAIN A 
CONTAIllET SPRAT AND PEEPING lot CONTllIhST SPRAY 
ALTERNATE 10T LEO ECIEC AND ALTERNATE EOT LEG RCIEC 

05.1.O3.01.I G-1YN _ _ CR N OpEN TRAIN A SPRAY PUMP FAILS TO PiRIODISCI BIDUNDIAN TRAIN NOPRAILITY OF TRAIN A 
START OR TRIS IF RUNING lPUMING FOR CONTAINMENT SPRAY 

AND ALTERNAfT 10 LEG RECIlC 
O5.I.OS.O.1 C-RYE ENGRI 1 CLOSED TRAI A SPRi PUMP STARTS OR CONTROL ROOM INDICATION REDUNDANT TRAII (RUNS IF POTENTIAL LOSS OF tRAIN A Eob 3PICIF AT MOST I SPRAY 

(52-I11S) ..tFAILSo TOI lf,I NKLI ILNF[i difC[l .t ifS1U lTI0r wlflJmulil rlf i oe uwl 
oUT Of US lICE 808 LOADING ME TRIFPE FOR UCIRC If INNILITY TO T11P FOR IICIBC PUMP FLOE LINITATIONS 

8FOR lILOP AFFECTED TRAll FAILS ON) RCICULATION 
D5 .I . f.G-lw -APES (iLAYI UN TRAIN A SPRAI PUMP TRIPS ON CONTROL 160 INDICAIOS, SEDUNDAIT fTI POE $11LOP, 90tTIAL 001S OF flAIJ A OIiIFUCTIO18ALLI 

NUS UlDIRVOLTACI AND 800 PiRIODIC TISTING OVERRIDE POE PUP tiP POE SLICTRICAL POWER FOR 11SLOP REQUIRED POSt-CSAl 
OVI4LOAD DIFEATED, AUTO START 1RCIRCULATION AFTER 51I 

OUT OF SEQUENCI SUS LOADING 
E SIALOP 8 

l-z AE LA A SPYli PU P AUTO-START PERIODIC TISTIN R ATH ISIiECfifTiilfEl Ilflul f l OT R 
AND UNDIRVOLAGI/OVIILOAD TRIP IANUAL START 0 REDUNDAINT INJCTION NODE CONTAINMENT 
BlIVAT DISABLID. MANUAL START TiAll FOR RCIRCULATION SPRAi, Noll Po BSCIRCULATION 
UNIAFFICtlD.- -- (bUT TOEAEWIL STHET -

II t ICAPABILITI) 
5.1.03.04.1 C-tYE APSE (RILAT) 01 (CONTACTS OPEN) TRAIN A SPRi PUMP MANUAL TRIP PERIODIC TESTING NoNE REQUIRID PoE INJICTION, NOE 8OVERRIDE FUNCTION NORMALLY 

DiFiATID, PUMP CANNOT El 0 li i li 10QUilE 60CRl8 
TRIPPID SICiPT VIA OVERRIDE RBCIEC 
AFTER APES RILAI ENERGIZED 0 
CS AS . SIG AL - -- -_ _ _ _ ----. O 

05.1.03.04.1 C-21Y APSI (ILAY) OFF (CONTACTS TRAIN A SPRAT PUMP MANUAL TRIP PERIODIC TISTING ATO-START SIAL, REUNDANT REDUCED RILIARELITY OF TRAIN A 10MAL POSITION DURING 
CLOSED) NOT DIFIATID 0 CSS Till CONTAINlNT SPRAY PUMPING OPERATION
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SA 010111 UNIT I 
TABLE 5-1: CONTAINiNT SPIA AIND ItDIAZII INJECTION FEA 

LOCAL EFFICTS AID 1ETIOD OF INEiilT COPA ATII G 

ilEl I DIVICR ID COIPOiIlT 10 FAILURE l003 DEPENDENT FAILURIS DETECTION PROVIlIOlS IFFlCT o ICCS 1111 

85.1.03. 05 -I 11 2. CONTACTS OFIN - TiN A 31th1 Pill- PERIODIC 
JUN R11L111 INDIEVOLTAOE flip DIFEATED, 5033 RIQUIUID 101 oil ELECTRICAL P1131 Fot 1IE14P, 

IISULTING 11 OUT of IEQUEICE 1033103 III 

- - ___- -- BU LOADIIG Ftot EUjLF FFNLQ- 
__________ 

AlIA RUNNING. 30 EFCT O 
AUTO-ATART It IMITIALLY Off 

____ 
_____________________ 

05.1.03.05.3 G-1I III-sit L OD I3*1! A Illulp UV fRip CONTROL R008 INDICATION,_ RIDUIDAIT TRAI IIDUCI lULIAILITI Of TuA 115 
11111 DELAY) - IGEAL, ?REWEITIIG WANUL PEIIODIC TESTIMo CONTAIEIT IFR? IND ALT NOT 

MTIT. AITO-ETART ID 03313151 LEO RECIEC PUEPING 

* ______ ~~~~FUNCTIONS UNA1FECTED _____________ 

05.1.030.1 G-111 ICK 11 IIVDC VOLTS LON Plp CAMEO? 1 allsE If Off CONTROL 3001 INDICATION, EEDUNINT Tull RUNS if POTENTIA LOI8S Of MlAl A 

COETROL 10013 01 TRIFlES If RUENIEG ANNUNCIATION AffilECTetl 11AILS 0FF, CAN ColITAiNMI llA alID AIDII 
CO3O TRIlED FORllCIIC If PUNFIE O L TO T? 

AFFECTED fRals FAI Oi l I MRA lU 01F RICIRCULATION1 

5S.I.44.01.1 CV-50I VALVE/ACTUATOR 0113 VALV1 0P111 FOR INJCTION OUT CONTROL ROO INDICATIO, lo/lCTUATO11B 103 IlJECTION, NONE FOR INCTIOE, M1A1,L1T IINCLUDIS ISH. NORL 

----------- --. CAMNOT It RECLOSEDFOR PERIODIC TESTING REDUNDAT 1ECIic Fllt FOt To9 REDUCE Etll MLE TO I E11 111IO. Rol1D0ls Not 
RI CULATOM RECIRCULATION C~LACITI CAPACIT! Of SINGLE RICIRC PUMP CURAEET 119131 RUNNING lOTE 

PER 501 RECIRO lUllS As ASSUMED If 
0IDRAULIC CALC CV-54-131 VUCL 
0 

05..0I.01.1 CV-511 VALVE/ICTUATOR CLOSED VALVE DOES NOT 0133 10R CONTROL ROOM INDICATION, A1S1U(0L4T E-FLO1 FATS T1RO1E 1 Of I REDUNDAMT El-FLL0lOlIA 
0 .IN0ECTION CVD-5lIA0ILOM, IIBIODIC TESTINc CA-S(L FOR 0 AUSSTION (OI fATES INOEALE 101 I 

.MAI0N0E 3RECIC ALIGET MONE REQUIRED FOR ACl 0 EFFECT (o Icic 

051.04.03.1 CV-511 AVSI (E3LAT) CONTACTS CLO3ED 10N1 C313 OPEN SIGAL TO VALVE, NO PERIODIC TESTIMG soME RIQUIBID tot IHJCTION, NolE OVERRIDE FUNCTION NORMALLY 
EFFECT 01 MANUAL CL31DFILT 0333313 FoR RECIEC __________________R QUIRD POST-CEAS ___ 

ColctsVElRRBI DR Mt FUTS leDIIatl _ AI-tILSllOMLf 19it .IdilLOUSAILA--

* 05.I.VI.0E.E CU-SI? AME (RBLIV CONTACTS 0133 (0111 CSAS SIGNAL D11FEATED t0 CV-5I? PERIUDIC TE3TING REDUNDANT VALVE 10t INJEION, I OF I REDUNDANT EH-FLOW1 Etll MNORAL POSITION. 101 DoEs lOT 
____ AUTO-OlIN ANlOVERRIDE. E1NUAL- ----- RIDUEDANT RECIEC Pulps AND PATHI FOTENTIALLI INOPERILI CURIEITLI RIUIRR RUNNING 10lE 1 

IBN AND CLOSE DFIAT P11A11 PITE Ot 0 OT LEO FOR I ICTIO , POTENTIAL RLCIIC Pulps S ASSU0ED 8 L 

IIAFFICTED, SO TilT VALV RECUlC ItACILITT SEDUCE SI FLO IAULIC CALC 81014-011SUPI 

08-OCANNOT SRClillD IF ANLLM 10 FTO 11 CAPACIT of ol D 

OPIND UCiC PUl, AFFECTIN0 Full 
AEAD U -3 11A I AITE 

D5IU.SICY-SI1 __ ASS (EVLA!) - CONTACTS OPINI(ON) MANUAL CLOSE DIFEATED,- _ PERIODIC TESTING loll RRQUIEED rot ImJECTIom,_ IONS1 OVERRIDE FUNCTION NOREALLY 

-iOVERRIDE AND AUTO/MANUAL OlIN OVERED103 FOEECIRCULATION REQUIRED ?OST-CliA 

UNAFFECTED 
05.1.01 03.Z CV-11 ___ AVS6 JRLAV) CONTACTS CLOSID 18AMAL CLOSE 8EFEAT UIflL ID. P 8RIODIC TESTING BEDUNDANT HAll INDUCE RIELIMIILITT Of TIN A ORAL POSITION-_ 

OIFI)L liD AUT IANUAL OPl I TIO StPillA p1A 
UNAFFCTID 

0__0 C__ CONTACTS CLOSED C A- T AND C114IT CLOSI, COITROL ROO INDICATION, IID UII lool (ail IE POTITIA LIOFTll 

CANNOT Be ROPIN i II8-S1e, AINNUCIATIONll INCLUDES FIO-COT/5lI LOOPS, 

1AF-ICI LOOPSS IEL 0I)ILOW AND 130L O CLAT 11R3C4 TO 

OVCIEC Pulp FLOW COMBIATION__ CV-Sll. FA0l 8O0l I 1 1 10M 

CONSIQUENCE MINCE DoTH Loops 
lEE LO RECIEC 10 lLO DURING 
IJ0CTI I ( , RCI C ulplS 
OFFI, IAND CA-C B1l ARE 
CLOSLD8 VA RCIC. LOOP FT0 C 
ARl ALO EQ
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TABLI 5-1: CONTAlillT SPRA AND SIDRAlIlI INJECTION F11A 

LOCAL EFFICTS AND 11110 0O INlllNT COSPEISATING 
ITI I DVICI ID CONPOSINT ID FAILUI 1001 DIPINDINT FAILURIS BSTICTION PROISIONS rFFICT oN ICCI 11M11t 

05.1.01.01.1 CV-SI1 _U11-1011. CONTACTS OPEN JPRAI 0LO5 LIMITER DISAILE . CONTROLIOOIJDICTIONU 101E.  FRIoDIC TITISO 
S.1.04.05.1 CY-Sl VitAL, $US 11 VOLS LOW Cl-ill FAILS CLOSED, CANNOT Nl CONTROL INDICATION RIDUNDANI El-FLOW PATI TEBOUG I OF I BRNINDAIT El-FLOW SPlAT 

IOPI: 11 IO UJECTIONQ. NoSl fillS IlAILLIOLHJECTIOl_ 
REQUIRED FOR ESCIRCULATION 10 IFFICT 0 RECIRCULATl01 

05.1.01.0I.1 CV-5ll 131 PRESSURE LOU CV-SIf DRIFTS CLONE IF CONTROL ROOM INDICATION. NoE "0R INJCTION, NoNE NOTENTIAL CORMOl-CAUSI LOS Of IRDUDA T VALVI C-Ill ALSO 
IITEIAL IfDRAULIC LIAAAGI, ANIuCIATION IQ RD FOR__ -- CLAtL0 _-l.E_.t LOi AlIT13 DURING AFFICTID. 0 CoNTROLS 
CANNOT II REOPENED INiCTION, No IfFEct sON REQUIRE ALVIS TO II OPEN 

RICIRCULATIOS SURING 1081AL 01P OR DICLARI 

CEIAGI RE40. VALVIS EUNT 
REMAIN FULL! OPEN FOE AT LEAST 
I goURAl INALIS? if oca to 

18AIN 8ONID I ANALIlS 
15.1.85.01.1 CV-8 VALVE/ACTUATOR OPi VALVI OPEN FOR CONTAllMit CONTOL 8001 INDICATION NO0E REQUIRED FOR CONTAINET 1 10 FOR CONTAIMBIT SPAi, SINCLUDIS SI-ElR. ISOC-1083.  

SPRA But CillOT to RECLOSED SIAT 08M__ _ ]ANIJICTIOJ100LOS OF CONTAINNINT IOLAtIN 101I IFlitIMS10IIDUiP S.  
FOR CONTAINNT ISOLATION RICIEC PUMP EAR TO MAINTAIN VALVING FOR SPRA PNlfATION TRIPPID AFTER PRES3UR 

LOOP SEAL IN SPRl RISER FOR RDUCTION POT-LOCA. VALVI 
CONTAININ? ISOLATION FAILUR 0 LOSS Of All NOT 

COEMISTEET gITI NA1ll FOE 
ACCIPTAINCI OF PiTRATIO1 

05.1.05.01.1 CV-i VALVE/ACTUATOR CLOSED VALVI MILL 10 OPIN MANUALLI CONTROL RooM INDICATION, RlDUNDANT VALVE I Of I UlDUiDAST CONTAINMENT NORMAL POITION 
OR UITOMATICALLV OW CIAS FOR PEEIODIC TESTIG SPAi FATEs IN IABLI 
CONTAlIN T SPNAI 

5.1.0s.01.1 CV-E1 AVIS (AILAI) CONTACTS CLOS1D (01) CRAS OPEN SIGNAL TO VALVE CONTROL 8009 INDICATION, (SAMl AS 1..5.1.1) (SAME As 5.1.5.E1 

05.1.05.01.2 CV-i AHSS (ILAf) COMACTS OPIN (OFF) CS SIGNAL TO CV-N1 AUTO-OPEN PEEIODIC TTItil0 RIDIAINT VALVI FOR INJICTION. I Of I 1EOUNDAIT CONTAINMENT NORMAL P0511105 
DIFIATIO. N0 IFFICT ON MANUAL MANUAL OPIN OR RDUNiAlT VALVi SPil PATES ISOPEiLI FOR 
CLOSE RI1IAT 0R MANUAL OPEN FOR RECIRCULATION INICTION BM_ 

05.1.05.03.1 Cl-El AVS6 (1ILAVI CONTACTS OPIN (05) CV-Il IlNUAL CLOSI DEFEATED. CONTROL ROOM INDICATION. (SANE AS 1.1.1.1.1) (SANE AS 5.1.5.1.E) 
10 IFFICT ON MANUAL OR PERIODIC TESTING 

05.1.05.83.Z Cl-El AV55 ( -LT CONTACTS CLOSED AUOOE --- _ _ _ ________ __--- RDCD ELAITY FTANA AUTO-0Fil 
0 1 (RELAY) CV-NI MANUAL CLOSE DIFIAT PERIODIC TESTIG RIOUNDANT VALVI IDUCSD BILIABILITI Of fRIl A 

lop?) DEFEATED CONTAINEEW SPRt PATS 
I Cl-IA V OA C-11 ILS OPIN, CANNOT II CONTROL ROO_ [IDICATION NONE EUIlED FOR CONTAIMENT NODE FOR CONTAIMilT SPAI, SE01 PERMITS SPRAI PUIMP TRIP 

(1-1111) BICLOSED SPRAY, RECIBC PUMP iAl TO L033 OF CONITAINMNT ISOLATION AFTEE PRESSURE REDUCTION 
MAINTAIN LOOP SIAL FOE VALVING FOR SPRAT ?ENETRATION POST-LOCA. NOT CONISTENT VITE 
CONTAINlNT ISOLATON SP TOPIC V1-4 BASIS FOR 

ACCIPTI8ILITY OF CONTAINMENT 
ISOLATION CONFIGURATION FOR 

CTeE SPRAI PEINTRATION 
05.1.05.05.1 CV-11 ISA PRISSi LON CV-8 FAILS OPEN, CANNOT i CONTROL ROOM INDICATION 10N REQUIRED F10O CONTAINMENT NONE FOR CONTIlNMET SPA . 1101 PERMITS SPRi PUMP TRIP 

NICLOSID SPRAT, RICIRC PUMP NER TO L03 OF CONTAINMINT ISOLATION AFTER PRESSURE REDUCTION. NOT 
MAlITAIN LOOP SEAL FOE VALVING FOR SPRi PINETRATION CONSISTINT MITE SEP TOPIC I1-I 
CONTAINAMNT ISOLATION BASIS FOR ACCIPTABILITf Of TEE 

ISOLATION COMPIGURATION FOE 
illS PINITRATION
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TABLI 5-I: CONTAINNlT SPRAT AID SIDRAZINI INJECTION FIEA 

LOCAL IFFICTS AND 11100 OF IN1iRllT COMPlNSATING 
ITI I DIVICE ID COaPOSiT 10 FAILUIR 1001 DIFINDINT FAILURS DITICTION PROVISIONS EPPlCT ON ICCI SIMARIS 

05.1.1.01. G-300 JUPHOO LOU110 FLOSjQJAIL f RI 
TO SPAAY PUMP NUCHAGI R12D1C IlTING PllAI/8I pPoi 

06.1.06.01.1 G-300A PUIp/ TOR Eo TRAIN A -10111IRE PuMp MOTOR CONTROL ROOM AO1UICIATIO N ID 1OTEIIL COWO-CAU I Of IIKUM IE OPIRITION 
PAILS (OPRI, SNORT-0 goyp aROUND)l -F-- -- ________ YRZ NFIS1 A1TE1 It HOURS POLLONYNG ClAo ERSURIS 

N RU AFTER RECIRCULATION ADIQUAIYAI N NELl VERY.  

I5ItIATID ROTO0. CONTROLL0R gCCLSI PRICLUD . C0ill IPACT ON (C 

5.1.0.03.I G-100A CC-I Op(N 1TA8I A1ND1A)IRM PINP 111L1 CONTROL 10CS INDICATION, KI0UNDANT UN? 01OP)AILITY Of TaI 
TO START OR TRIPS it RUNNING PIRIODIC TESTING ________ YRZNUMING 

05.1.06.04.1 0-2050 APC-I -BLI CLOONTIACTS CLPM TIT OTOLRO NICTO RUNATVLE OTOS O ADCD RTILTTO RI8A8L OTR11 OTMPCI 

(U1-1IDS) OR PAILS TO TIPI, R1OULING IN PREVENT FL41 UNTIL REQUIRMD, ILMCTRICAL POWER FOR 1111L0P, TO ERSULt IN ACTUAL LOSS Of 
out oP SEQUERCIRUN LOADIRO RIDUNDANT TRAIN to PROVIDE NYDR11INE S3STEM ISOLATIN 01 TRuIN A NUs DURING RIMLOP___ 

F - . .FLOE loE 1IS10P 1IN AID SISLOP 
05.1.0.01.2 G-00A APSI (ILAT) CONTACTS OPal (OFF) TRI A NYDRA1INI PURP PRIODIC TISTING RIDUNDANT PUNP INOPMRAILITT OP TIN A NEAL POSITION 

AUTO-START .10ATA, RLNUAL _0-4500A N r UPI 

05.1.0.05.3 G-100A LPSI (ILA ) CONTACTS CLOID (ON TRAIN A ,0DIAZI0P PUMP CONTROL 0P01 INDICATION, RIUNDART PuMP (SANE As 
AUTO-T SIGNAL (11L,)-1N. PERIODIC TESTING 
OVO1) RED, LON L W MUA 
TEIUT UNAPOICTID 

S 1 R.00.DUNDNT PUMP REDUCED RELIARILITT Of TRAIN A ORAL POSITION (0UC TIP DEE1AT DEITD ll STDRTIMM. PUMPING 
O5S.0.1.1. C-100A ASIt (RELAY) CONTACTS OPEN (ON) TRIN A N1IAZINE PUMP BLMANA PERIODIC TESTING M0NE RIQUIRED Noll 

TiP PIFAID1 C S PUlP CANNOT BE 
TRIPPiD U OUTLL OACE CIVIA COTOL800AllCIATIO 

OVERRIDE ATR APSI SC LAT 
-- - -- -- -. - -------- ___ ENEEC1111IZID ON Clio. LON LRVEIL_______________________________ 

tli UNIFICTID.  
05-.6.05.1 G-R0SA 1,3-500A LOOP OUTPUT OpaN (OFF) TalI AYDAZINE Pulp LON PEIODIC TESTING NoNl RQUIRID oNE 0 ISI 18L POSITION. QUIPINT 

LIIL IIPI NANUIL PROTECTION FUNCTION ONL 
IIT UNAFFICTD 

G5...0.-A LIE-SODA LOOP OUTPUT CLOSED (Oil TRAIN A ID il PUMp L CONTROL R001 ANNUNCIATION REDUNDANT PUMP 1NOPERABI1,TY OP TRAIN A 
OLVL TRIP SIGNAL 1EAlEl-1N, A0_ __ LA NIPI_ 

PUMRll TAID~l 99 R UNNIN PA IOINTSTD 

CANNOT BT RESTARTID 
DIIS.O. -ROSA LIS-50DI LOOP INPUT OpEN (SAME As DIA5I (SANS AS 5.I.6.5.11 (SANE As IIOSI (SAMN AS 5DNSI 

W SS.I . fi.5 -hiCA LS-ko~i LOOP INpPU l SNOROEIS SUPPLY FUR1, CAUSING CONTROL ROOK ANNUNCIATION, IEUDNI~II15CA Sf1T A N ITI -8AND 13-III ROTI PAIL
LOSS o poills TO PT- dil PIRIODIC TSTIIG LOGIC, REDUNDANT ITRAziNI NI-1l PRNSSUME INPUTS TO TRAIN ION, ENSURING TNAT SPRAT FLOM 
1-500, LIS-5NA, I!IIO1 AND PUNP A AND B ClAo ELOGIC, IDUCED LIMITER CANNOT DISABLE CV-111 

P15-520, -SRI, -12 LOOPS. RLIABILITY OP TRA[IN AIND C-li lAIN iP ARMED 
MSUL IN LOSS OP CE A INPUT IERAZIR PUMP 

TO TRAIN A/I CIAS LOGIC, 
-DIFIAT Of O L TI FOE 
C-OA, AND LOU PLOW SIGNALS 
TO FLON LIMITER
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TABLI -I: CONTAINMBET SPAi AIND NIDRAZINE INJECTION FRBA 

LOCAL IFFICTS AID IHiOD OF 1811R1 CONPSIISATNG 
ITH I DIVICI ID COlPONT 18 FAILURI NODE DIPENDINT FAILURlS DETICTION PROVIO s IFFICT ON CCI 811Al3 

0S.1.06.05.5 C-A00AA .. .1-SODA LooP EQ OAl CAUSE SPURIOUS LOWLEVEL .- 0CONTROL BON INDICATI0N, 01o0l0 POTEIL-COMMON-A SI R .O 
.IGNAL TO TRAI A0DAZIN ANNUNCIATION 1.A R I .ODS FOLLOIO COA SSUS 
PUNP I IRS AFtoR RECIRCULATION ADQDAtR ETDRAZINE DELI VERY.  

85.1.01.01. SV-600 VALVI/ACTUATOS 

ISOLATION. OfNON L-EQ / FROA 
0T.E0 LO.AD. ON SANE0 A POW 

05IE.E. -EIA VITAL RUE 11 VOLTS LOW LOSE OF FOVR toFTRE - CONTROL 1OON INDICATION, REDUNDANT dIANILS FOR dEAR. LOSE Of I of I UBUMOANT 
I-IE)PIE-1IE, 11-l0E.N,1LI-S10A, ANNUNCIATION REDUNDANT EVORAIMEI PUN? GOITAIN11IT EL-El PRESSUDI 

LOOPS, CAUSING LOW CE. A AID REDUCED RELEABILITI Of 
dONTIINENT PRESSURE SIGNAL TO TRIN A 11DRAZINI PUlp 

05.1ASAIRLOGC,0I. EFETIN-__00___A______ (__ILA___) 

LOW LEVEL TRIP of fTRi------- -I--___ _ _ _ _ _ _ .--- ~------ _ - -__ 

.. 0RAI3 - PuVp 
05.1.01.01.1 IV-600 V0LVI/ACTUTOR OPEN VALVE ALIGNS FORTRAII A CONTROLS CII1 I L U 

1YDRAZINE FLOW, CANNOT 11 PREVENT FLOW UNTIL REQUIRED SPURIOUS RIDRINE EVET111 NOULD DEPLETE IT1RAZINE 

RECLOSID ACTUATION INVENTOR! IE TEAT DoSE CALC 
I - - -- ASIDIPTIONS COULD NOT1 i Nt __ 

FOE A 9U0LtQUENT LOCA 

E.1.01.EI.1 NV-EAR VALVE/ACTUATOR CLOSED VALVE DOES NOT OPEN FOE RAI PERIODI0C TESIN3REUNAN TRAIN INOPERAILITI OF TRAIN A NORMAL, POSITION 
A IIDRAZINI FPSW -. _ ___. .. 1Ili1i1!;lyI9 ____ m_________ 

ES.1.01.0I.3 SO-ERR VALVE/ACTUATOR EQ TRAI A YDRAZENE ISOLATION CONTROL R001 INDICATION, NoNE REQUIRED POTENTIAL1 COREON-CAU31 LOSS Of 1111111N 1 E3 OPERATION 
VALVE FAILS (OPEN, SNORT OR ANNUNCIATION NYDRAINE FLIOW AFTER 1 1R3 FOLLOWING dCHI ENSURES 

L -- .. GROUDI2R AF; 
-__ L_______ 

-E!RUUI!. NA TD - - - - - . - TDILRZINI DELI VERY.  

PROTECTION1 of OTNER 1C EUS 

CLOOADS 

E5.1.D.1.I NV-EVE AVSZ (RELAY) CONTACTS OPIN (OFF) TRIN A ETOIZINI-ISOLiTION PERIODIC TESI (SANE As (SN AS NORMAL POSITION 

VALVETU C-OPEN AND OVEROIDS 
(FOFFE, 1ANUAL OPEN 

IS.I.Y.. SE-EVE AVER (RELAY) CONTACTS CLOSED (ON) TRAIN A YRIOU ISOLIO CONTROL R00M INDICATION (SANE AsI188 E (NAm As C...01 L1 

- ~~~~~ . .. I~~~~~ALVI AUTO-0PEN SIGNAL AND _________ _____ ____________ 

OVERRIDE PER(ISIVI SEALED-IN 
05.I.07.03.1 SE-EVE AESI (RELAY) CONTACTS CLOSED TRAI A EDRAZINE ISOLATION PRIIODIC TETING REDUNDANT TRAIN REDUCED RELIARILITI Of TRAIN A NORMAL POSITION 

loF) VALVE MANUEL CLOSE 1DEAT1 AllUCItl0DRAZINI ADDITION 
DEFRATTD 

.1..0.1 SE-EVE AVI (RLA) CONTACTS OPEN loNl TRAIN A YDRAZIN ISOLATION PERIODIC TESTING OFANE As (SANE AsT-50COTIO OVERRIDE FUNCTION NORMALL 
-------------- -. ALVI KANUAL CLO3E DEFTATID, -- - _ ___ ___ REQUIRED POST-CEA1 __ 

VALVE CANNOT RE -500ED UICAPT 
lIl OVERRIDE AITR I52 

ILERGIZO D Oi C S.  

ESIE. I.IS-EVE- IZ5EIC Sum 11 VOLTS LON TRiNl A NIDRAZINE ISOLATION CONTROL ROOK INDICATION -REDUNDANT TRAIN------INOPERARILITI Of TRIN I 
(12-I11 VALVE FAILS CLOSED, CLANOT TI NYDRAZINE ADDITION 

AD~q0tl IDBMIM DILVBBI
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TABLE 5-1: CONAINlNt SPRAI AND ItaDAZIN INJECTION flEA 

LOCAL IFFlCTS AND NITIOD Of 1158I1NT CONPISATING 
ITil I DEVICE I0 CONPONINT 10 FAILUDI NODE DIPINDINT FAILURES DEtECTION PROVISIONS EFFiCT ON ICCS BlaNUla 

THIS Nol 15000 1-13 ot 
TRAll A FLOW (NINIFLONI, NA-301, 303, 301 

TR~ll N DOUIDABI 
T' k i Nl 1 L O t N1 D N A IN E U I NG 3 O C T 1 0!, i l lA A N D 1 1 1 E1 1 III A D D IT IO N 

85.101.01.1 CAIC VALVIS, NoNl IIASSIVII 0 - PEIIODIC T13T110 PUMPIN- INCLUDES CU-US, 11A- 0D 

TRAll! PLSOUW l 

61.1.11.11.1 NANUAL VLVUS, OPEN NIVERSION Of TiIN N 11111AZINE FEEIODIC NEWEIILLANCE AEDUNDANT TEAIN FOR FLOW RAT, SLol! Of f IEAI NDEAZI FLOW He! TAILE 64Z FOR DETAILED0 
Fu.ll I N.. OUNDARY .0LO. TO 1YDAIN TAN ON LONE HNO FOR INNTORY OS SEDUCION If DURATION Of OUNDARY VALVE ANALIN 

- Kof IDRAtiNe INVINTORI to NYDEAZIWE FLOW lot loll Tulle 

VALVIIC, TVill 8 
i1iN .I. ANUALVWALVIS, -- CLOSED NoNEHI~I -- TILIC lov REQUIRED NllCE AV!___ _ 

T0uIN I 011UD 
41.01N.01.1 CNECR OR RELIEF 10_ NIEL QPASIVJ N ilON. VALVE OPENS TO ICTIC FESIODIC TEET1110 p oNE REQUIR111 Nol INCLUDE! 3-0OU!. VALVE 

V E I-00AI FLOW to V1D1A1IN) TANe NEtoNT VERIFIED AS VAlt of 

BOUNDARY ONLY 1 IV3-161 SENAtES CLONED ASNR I1Ilot 
05.1.03.01.1 0-213 PUlP/NOTOR LOs FLON RDUCED TRI FLOW FOR PERIODIC TEING ENUNDANT TIll INOPERANILITY Of TRAIN I 

CONTAINNEET splAt AND PUDDIAG Fot cONTiEENTl SillA 
ALTERNATE NOT LIG RECISC AND ALTERNATE 1OT LEO 1ECIEC 

05.1.D3.01.1 C-13 SICB (I OPIN TRAIIIN s PY pNDAI to PEIOC TENTING REDUNDANT Full ___ IRARILI!T Of TRAI 
(52-11191) ART OR TRIPS IF SUNNING PUNPING FOR C011A1NN1NT StilT 

05.Z.03.02.Z 0-18 INGB (2 CLOSED_______ __________________________ 
(ND1111-1111 11)IIR 05.1.03.03.1 G- ENGR_ CLOSED TRAtNlN PRAY P TARS OR CONTROL SN INDICATION RUDAN TRAIN (RUNSIF POTNTAL LoNE Of TRAIN 111018 SPICI1Y At MOST I sPRAY 
( -Il)FAILE TO TIP, RESULTING 1N AFECTED TEil PiU off. CA ELECTRICALDO FO R N1IOP OR FUND IUNNING IN ECliC, DUE To 

out oP NIQUENCE NUN LOADING NE TRIPPED FoR RECIEC IF 1NA11LIT! TO Til FON RICEIC PUP? PLOD LINITATIONS 
05.. 0FOR LOP AFFECTED TRA NPAIL! O) (OCIRCULATIONT 

05.2.03.03.2 0-215 BPS (1RLAY) ONF (I COA P RTP TRIPS ON CONTROL NOON INDICATON, RUNDANT TRAI PoE LOF, POTENTIAL LOSS OP TiN I OVERRIDE FUNCTION NORNALLY 
DUS UNDERVOLTAE OR MOTOR FRIODIC TESTING OVuRRIlN FOR PEEP TRIP FOR ELECTRICAL PONER FOR cISLOP REQUIRID OST-CE IS 
------ OVAD DFETE, AUTONTAT R)CIRCULATION A R1-309 3131 

SIGNAL NiALD-_iN_ RESULTIG IN 

4-l clliltAL _Q LltWLic _ tlAII8I_ .__ALALIAIJLlllli 

out of SQUENCE 0 IN LOADING 

05.1.183.31 0125 (ILAI TRAIN N TRA UM IUTO-illRT PRIODIC TSTING RIDUNDANT TRIN OR I BAICTION, INODERAILITY OP EAtll FOE 
ND tDIN i lVOLT A /OVRLO0AD IIVI NANUAL ITT OS REDUNDANT INCTIO NODEI CUNTI0 l Ll 

DEFAT DISIBLED. NANUAL T full TRI RRCRCULATI IB N ll FOOR CIRCULATIONS 
AP0PITgD SUE TO 1A1 STRT111800 

C lPAILIT ll 
05.1.03.DI.1 C-113 IP!I (RELAY) ON (CONTACTS OPEN) TRIN I SplPRA UMP NANUAL Till PE11O0IC lITING MNl RBRIVORIN Tio, loEN OVERRIDE FUNCTION NORMALLY 

DEFEATED, PUMP CANNOT RE OVERRIDE FOR PUNP TRIP DURING REQUIRED POST-CNAs 
TRIPPED RICED? VIA OVERRIDE RICIEC 
A0IR iPl 1 RLAY 11EIGIZlD ON 

05.1.03O.04. G-213 ElS6 (SILAS) OFF (CONTACTS tRAlIN SPRAY FUND MNNOL TRIP PERIODIC TESTING AUTO-START NIGNAL, REDUNDANT REDUCED NILIAI1LIYY Of TRAIN N N021NAL FOSITION DURING 
CDDU T10 DEFEATED ON C FOR TRAON CONTACNI fltatRYGl IBDIAG .l OPERATION
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TABLI 5-I: CONTAINN T SPRAT AND tBIAZINE INJICTION IIA 

LOCAL IFFICTS AID NITHOD Of INlliE COEPENSATING 
InEIB DEVICI ID COMPONINT ID FAILURI NODE DIPENDINT FAILUElS DETICTION PROVISIONS EFICT ON ICCI HIMARIS 

-- JSZ..OMI -T53 111Il-611 CONTACTS OPEN TEAIN N SPRAY _lJMP_ OPIQIC TIITIRGIQ 1oID l AI.LAII !iLOP, POTENTIAL LogN oF TRAIN I ___ 

IUV RELA1Y) UNDERVOLTAGE TIP DE11AT1D, NONE REQUIRED roR sS ELECTRICAL FONER FOR SHlE?, 
MESULTING IN OUT OP NEQUENCE NoNE FOE 51 

ALREADY RUNNING. N O EFlCT ON 
AUTO-START IF IIIALL OFF 

*MZO.5Z0-11 liT-Il CONTACTS CLOSED TRAIN B SPRAY puMp UT TRIP CONTROL 100! INDICATION1  MEDUNDANT TRAIN R1DUCED UILIABILIT OF TRAIN BA___ 
JUT EELAYI SI8NAL, pREVENTING AUAL . PERIODIC TESTING GolTAijIENt SPAT AND ALT NOT- _ __ 

NHART. AUTO-ETAIT AND OVERRIDE LEG MECIEC PUMPING 
550192 IZSVDC VOLT) FACTIONS UNAFFECTI __ _ _ _ _ _ _ _..-.- _________-__ -___ 

.103.0.1G PUMP CA T B STTE IF Off CONTROL 10ON INDICATION, REDUNDANT TRAIN itED IF POTENTIAL LoSS Of TRAIN  
CONTROL POEl OR TEIPPED IF RUNNING ANNUNCIATION AFFCTED tAIN FAILS Off, CAN GONTAINNENT SPRAY AND NA1INE 

REIPPE FOE11 ro ECIRC iF PUMPING OR INASILITl TO TRPM?__ 
AFECTE1 CTRAIN FAILS oN LVR/ PUMT O OCIECULATIOi 

NM.1.0.11.I CY-MIE VALVE/ACTUATOR OPEN VALVE OPENS FOE INJECTION NUT CONTROL ROO INDICATION, N ONESRQUIRED FOR ICTION, NONE FOR ICTION, INABILITY 01NCLUDES P-1IN. NORMAL 

.. C V- f CANNOT BE ICLOD rot PERIODIC TESTING REDUNDANT CiC PUMPS FoR to REDUCE NPAY FLON to ITE POSITION. Rol DoES Not 
5 CIRCULATION RCIRCULATION CAPACIT CAPACITY OF SINGLE RCIC PUMP CURRENTLY REQUIRE RUNNING ROTE 

PEtRo.0 REC1C PUMPS As ASSU(ED CY 
NYDRAULIC MC134-011 SUPPL 0 __ _ 

DM2N.I2CD-SIN VALVI/ACtUATOR CLOSED VALVE DOEI NOT OPEN FOR CONTROL ROOM INDICATION. REDUNDANT If-FOW PATE TEROUGE I Of I 1RDUNDANT NO-FUN SPRAY 
INJECTION NODE SPAY FLUN, PEIlODIC TESTING Cl-MIT FoE INJECTION MoDE, PATES INOPERABLE FOE INJECTION, 

____ ___ __________ REAIN IN RCIEC ALIGNMENT NoNE REQUIRED POE EECIRC NoNE No EFFECT ON RECIRC 
05..0i.03.I CV-518 BVSV (RILAI) COmACTS CLOSED (oNl CSA OPE SiA ToNE REQUIRED Fo t OVERRIDE FUNCTION NORMALLY 

EFECT ON MANUAL CLOSED FEA) OVERRIDE FOR RCCIOC ACQUIRED POT-CLA 
OR OVERRIDE FUNCTIONS _________________________ 

05.1.00.. CV-18 IVI (RILAY) CONTACTS OPIN (OFF1 CEAS SIGNAL DEFEAt OG-511 FIRIODIC TESTING REDUNDANT VALVE 101 INJCTION, I Of 2 REDUNDANT NI-F1OE SPRAY INORAL POSITION. 101 DOES SOT 
AUTO-OPEN AND OVERRIDE. MANUAL REDUNDART RECIEC PUMPS AND NOT PATES POTENTIALLY INOPERANLE CURRENTLY REQUIRE RUNNING ROTE 
OPN AND CLOSE DEFEAT H801(0 LEG ltCIRC PATE FOR RCI C POE t ICTION, POTENTIAL RECIRC PuMps AS ASSUMED IN 

UNAFFICTO, T E AT VALVI INAILITY TO REDUCES PRAY08 SI LIDRCULIC CALC NC31-11 NUPPL 
CANNOT B RICLOTD IF EAUALLI To ETES CPACII T o0 SS 0 
OPENED ERCiC PuMp, AFFECTING PuMp 

lus1 11RED FOE ALTERATE ELI P 
05.1.04.03.1 CD-MIS BVSS (RELAY) CONTACTS OPEN (ON IANUAL CLOEi DEFIATED, PERIODIC TIlTING CN RIQUIRED FoR ICTION, NoNE OVERRIDE FUNCTION NORALLY 

OVERRIDE AND AUTO/AIUAL OPEN OVERRID FOR RCIRCULATION EQUIRED POCT-CIA 
_UCNSDAFFIC T 

05.1.01.02.3 CD-MIS BOSS (RELAY) CONTACTS CLOSED NANUAL CLOSE DIFEAT DISIBLED. PERIODIC TESTING REDUNDANT TRAlS ( 1DUCWD RELIABILIT OF RAll I NORMAL POSITIO1 

(OFF) OVERRIDE AND AUTO/MANUAL OPIN AlillON SPA AI 
UNAACDUS 0 C UT 

OS.1.11.44.1 CO-SIN I13DRI (RELAY) CONTACTS CLOSED CV-5IN CLOSES, CANNOT T CONTROL 8001 INDICATION, 0BDUNDART VALVE FOR IJECTION, S Of, RDUNDANT E-FLO0 SPRAY ISOLATION RILT RON 0I Q 

REOPENED 0 ANNUNCIATION lll REQUIRD FOR PATES DISALID DURING SPRAO OFLO LIMITER CIRCUIT IN 
SCIRCULATION C IACtIo, O IFFICT ON CUBMi t UIR 1 

R 0CIRCULAiUOI 

05.0.04.1_CD-SIB _ 11V1 (IRLY) CONTACTS OPIN SPRAY FUNV LIITER SIGNAL PERIOIC TESING NoNeREQUIRED NoNEll_ NORMAL POSITION~ 

IIDBMILI AT3401 SUPPL 

05.1,1..1 CD-SIN CSAS INYIRTIR VOLTS LOS CD-MSV FAILI CLOSED, CANNOT BE CONTROL INDICATION REDUNDANT I-FLOE PATi TROUG I OF I RDUNDANT El-FLOE SPRAI 

I(J02-4E R TOPI0D C-IIV FOR INJICTION, NON PATIO INOPERABLE FOR INJECTION, 
l l lC L a tIQUID FOR R ICIRCULATION 0 0 IFFICT 01 RClBCLWON
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TABLI 5-1: CONTAINMNDT SPlAI AID EBORiZINI ICTION FAll 

LOCAL IFFICTI AND N8TOD Of IN1il11T CONPNATING 
fil I OMICI 10 COMPOill 10 Filull 80al DIFINDINT SAILURIS DETICTI0 . ROSi5O EFFECT ON ICCS 1111ill 

85--. . 0 hil S 

N.1.05.01.1 - -. PRIURE LON CV-Ill DRII.CLOID.1I. .-- COTOL.ROOM INDICATION,- 1i AL/OLLJACTUOT OPOTNNTIAL.COMBONCAUSRLOS.8OUNDINT ATOVA C0IILQ.  
ISSRAL EUDRIULIC LEALAGE, ANNUNCIATION REQUIRID FOR USCIRCULATION ROTE Il1-FLOW BlEAT as DURING AFFICTID. ADM1 CONTROLS 

CANNOT CE ROlNIl INJCTION, No EFFCT ON RUQUIRE ALlSt O N 
.... _11 -V(ILCICULTION _AUIG NOILJPB CLUD 

05.1.1.13. CItl CLVISD (IILI SUI 

111011 FULL? CONl IR At L113I 

tS-itlpI 

65.30501. ROUND1D Ci ISALTR.  
?aCE IPNC C1AN6I 114QUIRNI .l05U11 O CVLVl/CTUATOR OPEN VALVEI CN 0 C0N8ROO INDICATIO 0oI IRLINICTI0ON RO I CONTINSIT 3.11l O CLilODt LVl-l LAL 8 

CAOUT CANNOT il CLIACTAI M 0IT 0,IL I lO5s lIM lil11 PUUPA TO I 
ot CONTAJNINT1 1SOLATIO1 RCIICC Fill? fill TO E111T1IN VILVING FOR 313! 111110T 1 10 TRI 0MND A OTPR DIIUI Cl 

CONAININTIBOATIN FIION CLOS O £ALI SUOT 

I -"IINDUTION ?Olt- A O 

collimitISOUO5 1i[Ll (NS[ALtlf ]lOCA o 
C~01810 Ili ABills.  

CONFIGURATION UNDER SIP TOPIC 
WI-4.  

11.1.05.1.1 Cl-Il _ VALVE/ACTUATOI CLOSED VALVI VILL OT GP! IIIAILI CONTROL ROO1 INDICITIO0I RD ND ET I VLVE I Of COcI M IONTAINNINT NOUMAL OITIOT 
OR IUTONATICALLV O CIA II FRAIODIC T ETINFGR3UCT PTE$ I0-OALI.A 
CONTCOTINT I 0EAl 

15.1-01.11.1 CV-1l4 AVI5 (EILATJ CONTACTS CLO VAL 0 I C Ill O 0IN OIGNAL TOVALVI CONTIOL Ro0IRiICATION, oII Al L.IjA
PERIODIC TENTING 

15.2.0s.01.2 Cl-Ill EIV35 1111111 CONTACTS OPIN (OFF) C3II NIGNIL TO Cl-Ill PERIODIC T13TING ERDUNDANT VALVE FOR ICTION, I Of I ERDUNDANT CONTAINMENT NORHIL POSITION 
- .. ... . - UTO-OPEN 111110T11. No IFEICT 11_ 1111OPE OR REDUN01ANT VALVE NINA! PATia INOPREANLI FOR 

ON AN0AL CLOSEI 1IA 901 FoE 1CICULION 1I0CTION B0 

No iffECT ON MANUAL OR PERIODIC TINTIOC 
AUTO-OPEN 

O5S.5.3.1 Cl-Ill NYSE (ElLA!) CONTACTS CLOS10 Cl-Ill MANUAL CLO31 DEfEAT PERIODIC T13TING REDUNDANtTVALVE REDUCED RLALTIOf TRAIN 1 
~IOf- -li(OFF) EETall COTNlilTAIN0EAL20! lIO 

V I Cl-Ill Vi TAIL VO DR VOLTS 08 (0LON C-SIll FAILS OIN, CANNOT A CONTROL 00M IDICATION Noll REQUIRD FOR CONTAINMENT NoN FOR CON.A.I111?.1, SEOI PERNITIPR3£ PUMP TRIP 
R! COSD still, RCIEC PUM BEa oll f.01 0111BOI1 INEIOLATION AFTER PISNRI NDUCTION 

NA(S L iBN LOOP EAL FOR VILVIN G FOR 2131? PINITETION POT-LOC. NOT CONOSSIT TITI 
CONAINMENT IBOLATION VAp Topic I-I BiSTI I LO 

0 OLATIC COL0I0UMATIOC FOR 
1I 11 PRAINITRIATION 

OS.Z.D5.OI.I C-1Il I3A PRCSSUR Oi CV-Ill( AIIL OPSI, CALOT N. CONTROL R00M INDICATION NoNll AQUIRID FOR CO(ANINTlll Ao CONTAM5.11 PEMT IPT Pu.p IPI 
0ICLOSTI OiI IRAUCIAC PUMP EAD TO LOSD OP CONTAINNT ISOLATION AATBA PRESSURE REDUCTION. NOT 

MAINTAIN LOOP C1L FOR VALVING FOR SPRA PINETRITION CONSISIT ITI NP TOPIC I
CONTAINMENT ISOLTION 1...0.O M FOR ACCEPTPAILIT Of  

ISOLTION CONFIGURATION FOR 
IllI PE iTRATION 

05..313.UE G-lEON PUMP/MOTOR LOW ?LON INDUCiD TRAIN I NCDRAllNT FLO CONTROL ROOM ANNUNCIATION, l RDUNDDNT PUMP INOPCROAILITI O f TRAIN 0 
TO SPRAY PUMP DISCRGE S lDA PRIODIC CTISTING PU AD-t I.DRA0iN 0 UiPING
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TABLI 5-1: COETAINlINT SPRAY AND SIDRAZINI INIJCTION FRA 

LOCAL IFFICTS AND ITIOD OF filMlRlit COPHINATIEG 
ITEM I DEVICI 10 COGPONINT ID FAILURI ODE DEFiNDINT FAILURIS DITIClON PROVIION EFfECT ON ICCS RIARIS 

-- ~N.ZO1OI G -100E - -. - PUPINOTOR EQ TRAIN I OfYDIAL IItE. VP _1010T1,CONTROL 1001 OFICA1O.NWJQURD.~ I1t&LSQAlL4SLJif [UN 1 OF REAT10 
FAILS (OPEN, SNoRT OR GROUND) MYDRAZUNE PUMPING AFTER a MDoffS FOLLONINO CSAII ENSURES 
I ERS AFTER RECIRCULIYION ADEQUATE ETERAZINE DELIVERY.  

--- - - - .. INITIATED MOTOR.__. __ ___ __ IIII C TOLLER EREARIR 
PRECLUDES (b0ill IMPACT ON 

85.2.01.01.1 6-00E BCC-lA OPEN TRAIN N EVORAZIMI PUM? FAILS CONTROL ROOM INDICATION, RDNA PUM? INOFERAILITY Of TRAIN N 
(42-ZAto TOSTRT OR TRPS IF RUNNING PERIODIC TESTING RYDRAZINEI PUMiEo 

01.1.016.11.1 C-ZOOM NCC-ZA CLOSED TRAIN SDA ZN 119111puMp STARTS CONTROL ROOK INDICION REDUNDANT VALVE CONTROLS TO REDUCED ERLIADILITY1 Of TRAIN A SMALL ROTOR SIZE NOT ESPECTEE 
~.~IR:IAS. -OR FAILS tTO TRI. RESILITNo 1N .V RI UNTITI4V ILBIRD U1910%. ofgjjjI~TpWTI~~~jiiSL 

OUT of SEQUENCE DulS LADING REDUNDANT TRAIN TO PROVIDE SYDRAZINE SYSTEM1 ISOLATION1 FOR TRAI E OS DURING SISLOP 
FLON FOE SILP0S. AND SICLCL 

05,441.11A G-2008 BPS)L(BILAVI CONTACTS OPiN (Off) TRAIN I ETORAZIME " IODIC TESTING REDUNDANT P N ADILItI of TRAI NORAL POSITION 
AUTO-START DEFEATED, MANUAL C CSRAZIO C PUMPING 
START UNAFFECTED 

05.. 04 -08 PSI (ILA) CONTACTS CLOSED (O1 TRAIN I YDI u 
AUTO-START SIGNAL SEALED-IN. PERIODIC TESTING 
OVERRIDE, LOS LEVEL AND MANUAL 

________ ~~~~~~~~~~~~~TRIPS UNAFFECTED_____________________________________ _________ 

.. 0. .L- COTACTS CLOSED TRAIN I USRDUNDANT PUMP LALIA)ILITY Of TRAIN I NODAL POSITION 
(O.0. TRIP DEFEA0 TIS1F00TD ITRAIN PUMPING 

05.1005.1G-100 --- PTACTS 0 TRAIN I EUDRAZINE PUMP MANUAL L ORIODIC TESTI NGiU CI, NONEDIC(0) 

TRIP DEFEAT8D, PUMP CANNOT I O 
TRIPPED MANUALLT RICOPT VIA.  

___ - -. --.--. ~~~~~ - OVERRIDE AFTER AP31 RELAY _ _ ___ __ _ _ _ _ _ _ _ 

TRIP UNAFFECTED 
05.1.06.05.1 C-00M LIS-5008 LOOP OUTPUT OPETIN 11 1 DRAZINE PUMP LOU PERIODIC TESTING RoSE QID ROSE NORMALP1OSI SIPENT_ 

LVLT RIP DEFlgD M0NUL C O 80 C I APROTECT FUNCTION ONLY 
TRIP UNAFCTED 

ZG-Z -B LIS-5001 LOOP OUTPUT CLOSID (ON) TRAIN E IIDNAZIlE PIP WLS CONTROL ROOM ANNUNCIATION RIDUNDANT PUMP IROPERANILITY Of TRAIN D 

LEVEL TRIP SIGEAL SEAED-IN, E11RAZI1E PUMPING 
PUMP MILL TRIP If RUNNING AND 

CANNOT 1E RESTARTEDI _ __ _________ _________________________ 

5-.0.V05.3 G-Z80E LIE-UC L LOOP INPUT OPET (SAME AS8001IADC.tlA-- (SAMI il ASANE As COIT.5. S o SAU As ILI O HOT SIPICTID 

051.0.1.1 C-ZOOS LIS-5008 LOOP INPUT SMOGT EWES SUPPLY FUSE, CAUEING CONTROL ROOM ANNUNCIATION, REDUEDANT INPUTS POE CSAS Loss Of I of 3 GONTAINMEET 
LOSS OF POWR.To T-il , PERIODIC TESTING ULOGIC, REDUNDANTl TODRAIN 1-NI IRUSURi INPUTS TO TRIN ___USUilG81_LO 

TR-Sll, LIS-VI E AND tP 1-ill P U I AND CIAO LOGIC, E1DUCED 
LOOPS. R BSULTS IN LSS Of C I ILIAMLITl Of TRAIE 0 

INPUT-TO TRAIN A/M CSAS LOGIC, _ 0 0 0 I __ ESAZE111UMP .  

DEF810 OF LOW LEVIL TRIP AOR 
-- Z00M, AND LON FLOE lIGNALS 

T LVLIMITER 
0-10.55C20 LIS-50O8 LOOP EQ NAY CAUSE SPIOUSf- LOS - LVL CuONRL ROOM- INDICATONm, NEREUED-POTENTIA COMMON--CAUn oS S OF 1U M INI RS OPERAIfON, 

SIGOTRAIN t Rill BE RAZINE ANNUNCIATION IYDRAZIN PUMPING AFTER ROUES FOLLOING C1A BESURUS 

PUMP Z EES APTER RECIRCULATION ADEQUATE ETERAZINE DELIVERY.  
INITIATD LIE-NODE DEVICE PROVIDES 

ISOLATION Of NON-EQ INTP FROM 0Tl1k LOADS ON SAME POWER 

SUPPLY
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TABLI 5-1: CONTAINNT SPRAI AND EIDuINi IIJECTIOS FIA 

LOCAL IFFICTS AND NETOD OF IlllRllT CONPNSATINI 
IltI I DEVICI ID COMPONINT 10 FAILURAMODE DEPENET fAItullS DETIlON PROVISIONS EFFECT ON ICCS 1tARtl 

12OIM, 9-1001 . -CSAS INMEETIR VOLTS LOM LOSS Of PONER To PT-50Z,. CONTROL D00R INDICATION REDUNDAll CIANNELS FOE Cl, LOSS OP I 0Of 3EEDUIDANT __ 

001l-1) P135lID, P1501 AID LIS-5ODA ANNUNCIATION1 REDUNDANT NYDRAZINE PUMP C01T11E5E11 El-El PRENSURI 
LOOPS, CAUSING LON C. A INPUT TO CSAS TR Ai LOGIC 

- ~. - . -- - - - - -CONTAINMNpT PRISSURP-SIGIAL, to -_____- - - - - AND REDUCED ILIANILITI Of_ _ _ _ _ _

CSAS A/R LOGIC, AND DEFETING TRiNl 1 N1D1AZINI PUMp 
LON LEVEL TRIP OF TRINl A 
NIDRAZINE PuMp 

L 01.0.1.1 S-i1 VALYE/ACTUATOS OPIN VALVILIGS FOR C ROOM IND T pUp CONTRLI TE RELIILIt 
ETDRA2INN FLOW, CANNOT NE PREVENT PLOD UNTIL REQUIRED SPURIOUS NYDRAZINE N1INT1 VOULD DEPLETE 11DE11111 

.0..01.3D _UATION I-INNT VA llt TEACTsE CCLC 
ANIMTIONS COULD NotOR MET 

FOE A NUBSEQUENT LOCA 
05.1.01..1 35-101 VALVE/ACTUATOR C8O18 VALVI DOES 90T OPIN FOR TA PEEIODIC TESTING EDEUNDANT TRAIN INOPERABELITI OP TRAIN N NORMAL POSITION 

I 0IDR0ziNE1 FLOV0 E1ilE 11IECTION 
* NI.1.4.OI WADI0 VALVE/ACTUATOR EQ TRAIN I NIDRAIMEI ISOLATION CONTROL ROOM INDICATION, RONE REQUIED POTENTIAL COMMON1-CAUSE LON Of MINIMUMN 1 ER OPERATION 

- - - -~~~ ..... VALVE FAILS (Ot,30!O AE ITO IDRAZINE Fme AFTE t EUl POLLOVNEG CEAN ENSUE1 
*1GROUND) 1 MN3 AFTER ADEQUATE ET0RA111E DELIVER?.  
RCIRCULATION 8I-NITI PusT PROVIDES (bj(J 

0 .PROTECTION OP OTNI 1DC BUS 

14ADI 
05.3.01.01.1 3V401 IVS2 (RELAY CONTACTS OPEN (OFF) TRAIN A LVDRAZIN ISOLATION PEEIODIC TENTING (NAE AS 5.1..?3 1NAME AM NORL POSITION 

-. ~~ . . -. - - .~~~~ .. . . . . . .. ~VALVE AUTO-OPEN ANDOVIHSIDE-A....- - - ____--_________________ ---. _ _ ______ 

DEFEATED, MANUAL OPEN 
UNAFFECTED 

05.1341.01.2 3-ll AVSL (ElLA?) S D (OV I TRAIN IVISIZ!NE ISOLATION CONTROL ROOM INDICATION SAME A (NAM As 
VALVE AUTL-OPEN OIGNAL AND 
OVERRIDE PERMISSIVE EALVAL-VN 

D .IV20-101 EVIL tELAVI CONTACTS CLOU D. TRAIN N OF RA0181 T OLATIOM PERIODIC TESTING BIRDUNDANT TRAIN -RDUCED F I OLN3 OF TRAIN NORMAL POSITION 
(OFFO VALVI M SNUAL CLO AT AIDZ BIDUCI ILIOlLIN6 

011E11ED 
* II.Z. I.O. 40-01 RSIl (IRLAI) CONTACTS OPEN (ON) TRAIN A NIDEAZINE ISOLATION PERIODIC TESTING (SAME As .1..3.1 (NM tAo..VEE OVERRIDE FUNCTION NORMALLY 

VALVE MAUAL CLOSI ADEOFATD AI, REQUIR El-cls 
VALVE CANNOT NE CLOSED NICEPt 
LIA OVERRIDE AFTR T 

05.01.01.1 IV-101 12500 RUS Et VOLTS V A S TRAIN I NYDEAzI I TION CONTROL R00M INDICATION RIDUNDAINT TRAIN IOPIR ILITI OL TRAIN S 
VAiLVE FAILS CLONED, CA1NOT AM I 0 LIDRAIN ADDITION 

06.2.011.ORI.MANUAL VALVRS, OPEN NoNE PERIODIC VURVLILLVNC0 NoNE REQUIRED NONE INCLUDES: CR2-TTI 
___IIDCOMMON LON 

05.3-O1.OI.2 MANUAL VALVES, CLOSED CONTIMENT SMIT 0EADER, kuiDIC NURVILLACE DIITAIECNRLED LS FMT RISO 
COMMON P101 ISOLATED INSIDE CONTAINMENT .VALVE LOCRING PRECLUDES CONTAINMNT spll AND EVERAZINE 

- - O5101;02.IIECE NOI fl(lP ISSIVls)AT -cose FAL008NJCTONIntitlesCR-S, SM-2S 05.1VALV-01LS (OPH1 1801S 081 AllulCIItl0 

COMMON ILION CRS-301 NOT LER TESTED FOR 
l O ITOUNDARI FUNCTION IN 

COHACTS ~~~~~ ~~~~ ~~s OPlROFGRAIIAIM8il SLTII PB1DCTITN
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Sl1ONOR1UUITVI ..  
TABLI S-1: CONTAIllMET SPRAY AID EIfRAIZl INJECTION FERA 

LOCAL IFFECTS AND NETIOD OF INNIRENT COMPENSATING 
flIN I DIVICE ID COMPONINT ID FAILURl R001 DIPNDIST FAILURES DEITCTIOE PROVISIONS IFICT 0E BCCI 1IMAI1 

.J5.3.01.0.111111111 VALVES, - . - OPIN . 1 5183101. Of oll TRAllI OF. 0.RIODIC SUVHILLAVCI._ _ __ l JAILEI _-10T1EAIL8 lO 8t tA-ill OF SEI.TABLI 52 L.JTAILED_ 
COHON BOUNDARi COTAilllit SPRi AIND IOUNDAR VALVI ANALYSIS CONTAINMENT SPRAY DUt TO OUNDARY VALVI ANALYSIS 

YDRAtIN INJECTION TO UNISOLABLE Lol OF INVINTORI 
- ~. -. --. ..- - . 1 . . 0A9E1P15, RENT, MEDRIMEill____ . - IMAOUGIDTID.GOTAISIBIL --- ____ 

TAi 01 OTHIR NSTIElS VALVES VEICE AME NOT LOCIED 
CLOSED OR09 ROVIDED IN 

* -..- . .. ~ .- - ----- -. - ------ --- __ ---- ______ .. E I MA ILUMPLIni ..- . . __ . ____ 

85.3.01.01.1 SANUAL VALVIS, CLOSED Noll FEi8ODIC iURVILLANC NoNE llQUIRED Noll 
COMBO BOUNDAll 

5.3,00001 CICK01 RIList NORAL (PASSIVE) NONE _ PERIODIC SUVSI6L ANC11IltSIR10 ___ - ICLUES EV-li100 1.AD 0Z -I. I_ 
VALVIS, COMMON 
BOUiDAll 

15.3.03.31.1 EOV-88L VALViACTUiToR _ OPNS EUAlo FOR IIJECTIOS,10. .OF 111101II1STIIS. _ 18tIlRAl CIALVL IDClINII AGLF1 t C VLV .IQ 9LfILT ITE 
RMOTE-1ANUAL BOUNDARY (CU-301) ISOLATION Of ENS? l80N AS fARt OF RECISC SISTSN 

IOLATIOt PO RCIECULATION RECIRCULATI NUMP EATRS LEAIAGE M011ORING PROGRAN 
L 1A,3,03.1.M 01-1l3 . IALVIACTUATOR CLOSED . NOIAL10R RECIl. 418 IF. COJTIOL LOC8MOu1t410f15E8OGCLTJit~ itgITL IIQLML[HR tAIIIll __ REFUllNlQ ATIIPUPS POVIll 

INECTION MODE NUCTION TO NoTE CONTROL EEITCRE AND PRECLUDID If PONER LOCK-OUT CONITAINaNT SPRAY PUMPING 
REFUELING E1E PUMPS AIND CONTACtoll PEE NRC IEANCE CAPABILITY FOR SONGS I 
CIAEGIC PUBPS TECINICAL POSITION ICSB-It 

05.3.03.02.1 NOV-AS3 ES-05 COITACTS OPEN NOV-883 CONTROL CIRCUIT PillODIC TESTIAG (3ANE AN 1.1.3.1.1) (11 AS 5.3.3.1.11 *(SAM AS 1.3.3.1.11 
DISAILED, CAUSING L4I3 Of 

ISOLATION CAPA81LitI F0R 
EECICULATION 

1.. 15.3.13.01.1 NOV-IN RMS-Z054 CONTACTS CLOSID NOV-13 CONTROL CIRCUIT, CONTROL 8001 IIDICATIO REDUNDANT NEITCN us-loll REDUCED REDUNDANCY AGAINST 
INCLUDING MES-ta1 INABLID SPURIOUS VALVE CLOSUR 

I.3.3.0.1 MOV-ESS U11iS-2011 OPIN POSITION VALVI ACTUATOR BICiIVtN OPEN PIODIC TESTIG (SAME AS 5.3.3.1.11 (N 13 1(S111 AS 5.3.3.1.11.  
(CONTACTI PIC SIGAL A Q FTROL.--- 1 TO 
CLOSED) CIRCUIT INIABLED If US-104, NEUTRAL POSITION 

CASHOT BE CLOSID 
!8-INTE-AUALLY FOR RICIEC 

BOUNDAI ISOLATION 
5.3.03.6j.: NOV-NI) US-l04Y CLOSE POSITION VALVE ACTUATOR BCEIVUI CLOSE PERIODIC TESTNG RIOUNDANT SUITC E8-200l RIDUCID REDUNDMICY AAIN13 1ANDEITCN IS SPRING RATlRN TO 

(CONTACTS 111 - -. JIUAIL AS SOON AS CONTROL ___________ SPURIOUS VALVE CLOSURS NEUTRAL POSITION 
CLO(DAlCIRCUIT ENABLED.BY lSS.3311 

AND CANNOT ME REOPENED 
TALPOSTO-NANUALL 

81.3133-4.0 NOV-INS 2-CC OR II-cc Off O VALVI CAO ME1 I CONTROL 100 INDICATION REDUNDANT CNECI VALVE REDUCER RiDUNDANCI FOE ICIKK VILVI NOT LiA TESTO 
(CONTACTORS) (CONTACTOR OPEN) _ T101111NUALLY CLOSED FOR SCS-PUB) ISOLATON Of 1ESTl ROM As ilT OPO SCI C OSSTE 

C CIRCULATION IIILCIIRCULA R ELSAGE 0ONITOIG PROGRA 
05.3.03.04.1 NOV-883 42-CC OR 12A-CC ON I of 2 SERI1S CONTACTORS PERIODIC TTING SECOND CLOSE COTACTOR REDUCED RIDUNDANCI AGAINST IVRIICATION SEELD TiT 

(CONTACTORS) (CONTACTOR CLOSDI (02-CC OR 12l-CC) CLOSE IN SPURIOUS VALVE CLOSURE IIItING SURVEILLAINCIS NOULD 
VALVI CLOSE0 IT, RUCING DITICT TiS FAI _ _LUS 

CLOSE LOGIC TO I/I ON 
REMAINING lCOTACTOR 

05.3.03.05.1 MO-883 ACC-3 VOLTS LO VALVI CANNOT NE CONTROL NOON INDICATION RIDUIDAINT CICI VALVE REDUCED RIDUNDlACI FOR IClICK VALVE NOT LEA TESTED 
(42-13901 REIOTI-MANIALLY CLOSED FOR (C3-301) ISOLATION OF RVST FION AS PART OF RBCIEC SISTEI 

BBCIRCULATIOl RECIRCULATED SUMP MATER LEAKAGI MONITORING PROGRAM
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TAIBL 5-1: CONTAllallT SPRAI AND NYDAZINI INJICTIO FIAl 

LOCAL lFECTIS AND lilO OF IIINtT CONPiNATING 
Iflx I DeVICe ID CONPONENT ID FAILURE 8OD DIPINDENT FAIIRUS1 DITICTION 8OVIllOs1 IFFICT ON ICCS 1ENAS 

ALLSI(.1 15017180 .o.. VALVE/ACTUATOB OilE CONTINESNt PUMPS 
ALIGNED TO 1111 EATERICOLD LIG EATED1 poRlio IN.11C:1ON AND CON1AINNSNT SPI lSoIISAR lC?. ALIASCOL) LEG RICIIC 
SSCIRCULATION S11TE1 SECIECULATION It CNAROISG PUN? Not CRE11I119 BECAUSE 

85.3.04.01.1 NOV-S80 VALVI/ACTUATOS CLOS10 No CONTROL SOON INDICATION, NS ISQUIRIS soNS NORAL POSITION 
PESIODIC TSSTIEo __________________ 

65.3.84.81.1 ov-to0 gCC-3 VOLTS VALVIL A-IS L S INDITION NoES 1 RES11111 
(11-1161) 

85.3.S5.S1.1 CV-St - VALVI/ACTUTOR OP1i l _ fl or FCONTROL SOON INDICATION 1111,111111 IT LoSS Of AT TRAIN or INCLUDE N01-1 ASS 
CONTAINNENT S1,RAY1 AND [iCs-it PolES LOCEOIIT VIA CONTAIEE SIT RY OIC-IOSZ. SQ FAILUSI OPIN OR 

NYEAINEICTION to fiRE RSDUNDANT CONTROL NICIS (b)(11 ISAC? PRCLUDED if 
-. -....... SUPF1REISION 1110.-1 IN is__ ~f-loSl AND ES-lENA f_ - - Iel-Io POSE LIOCI Out 

EI.3.15.01.2 CV-Si VALIS/ACTUATOS CLOSID ENS FERIODIC TS1TI1 NoNE RSQGIRSR PoNS NORMAL POSITION 
-.10!N.IcvOlT _llS-t 1PSAI W CONTACts OMN VALVA IL0 l CIOD PERIODIC TESTIN0 NoN0 RlC29IRE1I I0NS NOI-AL 0IT1t. VALVE 0LY 

POSITION, CASOT 11ilCOPD 0 CP 0CES fOLT IEll SUPP1RESSIO IN 
CONTAliNEt 

* S~l.5.E~iCV-1i 13-10511 CONTACTI CL40310. .LVE NILL OFtS AS SOON AS CONTROL SooN IEDICATIOS1  REDUNDANT1 CONTROL SNITCN REDUCED RESUNDANCi AGAINST ____________ 1CIS11 ACTULATES PTD1C NNMCISCUAtl0 tCA1150 SPURIOUS VALVEI OPENINU 
05.1.O5.O5.1 CU-Ni 13-IOI CONTACTS OPEN lSAnS As 1.3..0 (SANS AS foistZ.S s foS a...51 iSS SE35UI sAN S51SU 5.3.15.O3.1 CV-S-l - SOTACTS CLOSES__ ALVE SILL OPEN AS SOON AS CONTROL SOON INDICATION_ g LDUNDANT CONTROL SgICALSE DUCED R001UND1C AGAINST10 

ES-Ol ACTUATED PERIODIC T00N I C- SPURIOUS VALVE OPINIIG 
65.3.05.01.I CV-li VITAL EDO 11 VOLTS LO VALV FAILS -IN18 CLO CONTROL 8001 INDICATION EONl REQUIRED NoNE 

(5-11021) ~~~POSITION, CANNOT Is OflPEND___ _______ 

IS REIE OS VLE1 OFA 80R ClSO CONTROL RooN IEDICATIOB, EN EQI19FUSlI ___l__ OSTAII FICUDS1Il I-l I 
H .H0. V1II uliLO I~iSFilli NICTIONi TOl FlBaATM BOL SptIS ol()lIAT CUDDS 

POSITION, CAllOT S OPilD ANNUNCIAION 

--- -_------

I--- --.....
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TABLE 5-2: CONTAINMENT SPRAY BOUNDARY VALVE ANALYSIS
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SAm oOFE UNIT I 
BOUNDARY VALVE ARALISIS 

--- SAFITY BELATED BOUNDAII-) ------------- SFiflI ILATID BACKUP-------------) (----------BOM-3AFI BEATD BACKUP----------
ITH I TAG I IC/AUTO? LOCKID? TA I NC/AUTO? tic I NCIAUTO? 

- NE_1._S33 CLO_____ l Nl _-111 CAING 1D10IA UT L1 U _ ___ ___ 85.1.1 01H1il CLOSED H loll loll 0-100A PR1S3311B EMUTRUEENT DuAl (TO AioIPREU) 
05.1.03 IV-100131 BELIEF O11 RQUIRED -16NA BUCEARGE BELIEF TO Y ill.  

PROGRAM 
05.1.04 SIA-31t CLOSED 10 NoNE CAP I 0-100A RICEARON vENT 

.tL .fl L ol _o. - _ . -L. _o -_ ..  

MO --1 BONE03 BEIE lol ISOREI -- 00 HI110 B-OPE U EIEF toIDIINIOtill.EE 

05.1.014 Ul1-31 CLOSE0 Mo NE CAP 1-00B DIECIRGI VENT 

CLO1111BE 11UELING VATER 11111.4:111. J1:1I1 1ECIECULATIOB T _______ 

OUCTION 05.3.0 18NA-325 . CLOSIED YEI 0-lBA RCIRCULATION TO 101111l1 TANl 
.N5 SO Ni-IN LOR YS -. . ~ ~ .. - 01O. RIC IRCULATIOI_IRD INEIAM[..  ISON6 ERA1-3I4 CLOSED Mo NONE 31-11 CIRCE N 11DRA4111 tANl RECIRCULATIOM PUMP DIN8NAEGE 

ISOLATION. PUlP AND PIPING AHE NIE AL3.Ll3l 1-ANII L CLOD- I 
IIOUTIO. PuMp AND PEPIG A IlR 

5.3.01 IA-311 CLONED N0 NONE cap 1 11DRI11M1 TANl FILL CONNECTION 
l.N..Y.VlAOELE.. ONE REQUIED 1114111011111 - ___--BDAIN.TNJSSRRLII.JETF1OI ItERI fin __ 

As Pa0 of ASLI ET 1IL PROGRAM 
05.3.01 RV-l001 BELIEF NONE REQUIRED MYD1AZIN1NTAME VACUUM RELIEF. NETFOINT VERIFIED AS 

10--1-11-091DRAZIM 111 ANE1 il VACUUM RELIEF. NEttoiit VERIFIED As PART3.0A0M NECIO002IOT1P0181 
L...Ji~ itQIIL _ Q.LORL. NO5N0 OJ~.- ~ . YUI~hLRhVRIIEaI.ST...  
0 5 .3. 11 SA -1 1 C LO S ED 10 o NE M0 ME A TAN1 v Et 
05.3.11 fi1-331 CICI NoNE REQUIRED BYDRAZINE tARE NITROGEN CONE GAl SUPPLY. ER/NOR 

05.3.13 UllMON CLONID O NoNE NoNA LEVEL IR111NILT-90OA1 SEAL POT 

05.3.] lilll18 00Vi0ll L 04.)A 1111NE1ON CLONWDNO-- NNEll .- flE_ _____ IT I ltPEASINLTIVNjTIk IIT INA O 
VENT 

05.3.15 11-318 CLOSED No NoNE MoR0 TANK SAMPLE LIME. DRAIN VALVE 31A-313 
________1101 D 001 NO 3OLATE SAMPLE CONNECTION ____ 

05.3.11 IIA-3Z1 CLOSED g0 NolE NomE I YRIZINE TANl DRAIN 
05.3.11 CIS-338 CLOSED YES REFUELING MATER PUMF RECIECULATION TO REST.  

05.3.11 CIS-3St CLOSED 0O NE CAP N REFUELING MATER PUMP DICE1110 RDER VENT/D11ll 01.3111 cis-lit CLOSED its REFUELING EATER PUMP DISCEARGE CONNECTION TO LEST 
FILTER PUMP SUCTION 45.3.20 CR3-381.CL-OSD No NONE CR-I,51 O,30CRE-Cl I FIRl UPESINaEtONETO O OTIMN 

SPRAT (REFUELING MATER PUMP D13CIARGE MEADER).  BACKUP VALVES ARE 13RIP
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BOUNDAIR VALVI ANALISIS 

(---SAITI BILATIO 8OUND -) -(------ ----- SANT RILATID BACIUP------------- --- -----------ON-SAFETY RILATID BACKUP--------- -------) 
ITN 0 TAG I NC/AUTO? LOCllD? UI 0 . NC/AUTO? TAG I NCIAUTO? RNASI 

.&.2.3,11 CB3:I3L JS01D _ .10 _ _ ONG-stlN-------------- - - - IIIUAIJLNNIR~EOLBT____ 
05.3.11 CU-341 CLOSID to CRS-lt11II AUTO ALT(IATI 10 LG UCICULAOB Lill. CRICK YALYN 

NOV-S13, B11, 133, 83( (BOB) CU-B1N PIMS NACULON FROM LBTDONN/RER INTO 
9-0 103, l04.(LOS) I 

05.3.13 NOV-111 CLOSED N0 aCP-33 CICE ALTERNAT COLD LBG RICIRCULATION LiNE. CEICK VALVE 
PIIITOI CIFLON FR1 OMIL INJICTION/CLI INTO 
MIR3.T C1SSM . CCA)ING PUP BRAD D S CICE VALVE 

-___--- - -- ----. - ____ - -11SlT T PUVENT FORWARD ILION tics S11lAY SYSTEM 
INTO IliL IBJECTION/CLR E1A0I1 

05.3.24 CRS-3If CLOSED 10 CAP SPRAY FLO0 1INIT1N ORIFICI 10-511 TAP ISOLATION B5.3.25 CUS3Y CLOS10 NO CAP 
IT FLOW LIIII I 1 0-521 AP ISOLATI 05.3.1H CB8-Ill CLOSED Bo CAP $PUA FLOW LIITII ORIPECI U-I15 T ISOLION 

05.3.11 CU-311 CLOSED N CAP SPRAY FLO1 U11T1 ORICI 10-505 1A ISOLATION 
05.3.11 CU-MI CLOSE1D Uo BoBS CAP -IDPIAABE 11 V1Fit! 
15.3.1 UNIbOl CLOSED 10 BoBS oll HIM ILOE IBI T liNt 
15.3.30 UNKNOWN CLOSID U BoNl loll I S IADER FLOE INSTIUHIT ENTl 
05.3.31 CV-It CLOSR1 YES fIUPRESSIOI 1EANER IOLATION. VALYR LOCKING 

VII IUIDANT FOUER ISOLATON DEVICES PER ICSB-11 
05.3.32 CU-il CLOSED 10 _10l C3-02, oil CLOSED I REFUELING CITY FILL/DRAIN 
05.33 CU-BINto CLOSE1D so NONR CAP I IMFA lEA1ER TEST CONEICTION 

05.3.34 CR5-011 CLOSED YRS SPRA NOZZLE BY1A81 TO REFUELING BAYER PUMP 

05.3.35 C2S-05O pal No BolONE MITSS~A 11111 BRAIN. FLOW LIBITEDNOI FIC P02- - 2035e 
AND IFICIiLLY DRE31 MY cSSTEIM YDRAULIC 
CALCULATIONS 

i5.3.36 Ct-O 10 CNl IW CMIR TiT CONNECTION M A IIST 

H-IMO---AL-l-l-tl08/CLE ISAI_ 

89A LSLMTI lFC 051 A SLTO 

SPIIO-llitOIIS8--iTPIOAO
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SECTION 6: COMPONENT COOLING WATER
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COMPONENT COOLING WATER (CCW) NOTES 

1. Item numbers in this section have been assigned as follows: 

06.1: Train A CCW pumping, valves and boundary devices 

06.2: Train B CCW pumping, valves and boundary devices 

06.3: Train C CCW pumping, valves and boundary devices 

06.4: Common flow path and boundary devices.  

2. Table 6-1 is the Failure Modes and Effects Analysis (FMEA) 
for the CCW function. Table 6-2 is the associated boundary 
valve analysis.  

3. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"** as the first character of the REMARKS field.  

4. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with I*" in the unlabelled 
field adjacent to REMARKS. Items flagged with "#"1 in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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COMPONENT COOLING WATER SYSTEM REFERENCES . PiDina and Instrumentation Diagrams 
5178310 Component Cooling Water System (Sh 1) 
5178311 Component Cooling Water System (Sh 2) 
5178312 Component Cooling Water System (Sh 3) 
5178443 Instrument and Service Air System (Sh 4) 
5178449 Instrument and Service Air System (Sh 10) 

Elementary Diaarams 
63718 Auxiliary Coolant System (TC-601A/B, PC-605) 
64364 CV-737A 
64369 CV-737B 
450516 Emergency Thermal Barrier Cooling Pump G-964 
455378 MOV-720A, MOV-720B 
455449 CV-722A, CV-722B, CV-722C 
5149971 Component Cooling Water Pumps G-15A, G-15B, G-15C 
5150876 4160 V Buses Undervoltage, Underfrequency Relays 
5150885 480V Bus Undervoltage Relays 

Procedures 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-2.1-10 CCW System Malfunction 
501-4-19 CCW System Operation 
S01-4-38 CCW System Alignment 
SO1-7-11 Saltwater Cooling System 
S01-12.3-31 CCW System Safety Related Alignment 
SO1-14-40 Control of Locked Valves 
ST1-V-2.15 Inservice Testing of Valves Program 

Other Documents 
SD-SOl-330 System Description: Component Cooling Water 

System 
SD-SOC-580 System Description: Safety Injection, 

Recirculation and Containment Spray Systems 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 6-1: COMPONENT COOLING WATER FMEA
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TRAI0N0 A FLO? 

alll Glri UNI01 

1ABLE 6-1: CONPONLT COOLING A(ES FNA 

LOCAL EFFIcts lNi........................UBEN cONPENS~tiTG- .  
ITNU DEVICE 1D COEPONINT ID FAILURE NooE DEPENDENT FAILURES DETECIION FROVIIIO1I EFFECT ON ECCE RE91A13 

11..02.O1. 1 ,ANUAL VALVIS, OFIN Noi .IYII.4!1R _ _ __ _ _ _ _ _ NO NNE NRMA POSITION. INCLUDED 
Tkill A 80UNDA1 346, 3I 

331 
1.E0IB.Z ANUL !LYE, - - -- - CLOS1D TRAIN A qcV FIJIP -0UP love _IIIQBIcEUILLANCI --- IjDUNDANT TRAIN 11 1 NEV AL LOig Of TRAIN A CC1 PMPING_____ 

TRAIN A FLOE DISCIARGE Ot E111FLON INOLATEN REQUIRED WADS CAPABILITY 
6.1.01.01.1 ICI VALVIS, NONE lPl0 SIVE) PERIODIC TETING INCLUDES CCN-I11 

TRAII A 800018 

NANUA VALVES m OPEN IRSION OF TIll Ac CI PE PEIODI URVEILLANCE REDUNDANT TRAIN NOI FLOE, 9ONN UPOTINTIAL41 ON f DF OTI TI11A l IR TALTYO ETIE 
TRA1I ABOUNDAR. FLOE AD LOIN1 Of 2NT.1 FOE INVENTOR! Of CCE FOR ICTION AIB OUNDARY VALVE AMALASSI.  

S-. - - ~INVITORT -- - . ---- ___- _ RECIRCULATION BU1 " UM13OLANLI E111-91' 111T1N E1 NOS-1AFIT 
LONE of S1VIVUO10 GM RULATER AION-ININNIC, NO 

VALVLVISICE ARE NO LOCKED TEAT It CANNOT At CRE0ITED 
---- CLONED OR FEOVEDEN ViTl If POET-A1CC~bIREt _____ 

80UIDAPS 

A 4.1.01.01.1 MANUAL VALVES, CLOSED loNN FEE1ODIC 3IVEILLANCN NoNE REQUIRED NoNE NORMAL P0111101 

lit ~ii oT111A Felsto1ha111o 
06.1.03.A.1 C-IC1 OR R SLICF No11L (PAS1 SI0 THIRE NO VALVES IN TRI3 

. VALV , TRAIN A CATEGORY 

coy OL 1ITC8 

N...EI.I Pu-ISAo IIOTE V FLON REDUCED TRAINACC PUM PulpDCITU -Aloeff -- RDUANTAIIOP A[Lf5tA icfETi &TWNjT1 
OUTPUT TO RESUIIED LOADS PIMPING A CONOC# UPPLY AID REtuRN 

ERA1ER NYNTEM NERVING ALL 
LOADSN 

06.1.03.0h.1 C-15A S:GE 1I OPEN YRAIN-AC aC PUMP FAILlS to FRIODIC TENTIG lU L.1.3.1.1) (NAE1A Is NORMAL PONITION FOR 5-lNDi l ~S-i2I COSD TART OR TRIPS AFTER IARING RERVICE 

(51-1111 1AILL TO tiP, IULTI IN NoNE RQUIRED NE III ELECTRICAL COT OUN TO OUT Of RUNNING 
OUT o1 CQUECA SUl LOAINO iqUINC WIOING URING 

SA0S 080II NT 

06.1.03.01.1 G-ISA CS: 51-1111 Stilt TRiN A OCE Pulp NTARTS As CONTROL ROOM INDICATION, REDUNDANT TRAIN FOR IELOP, POTENTIAL, l11 Of TRIN A 0-ISA CONTROL C GITCO 
-I (CONTROL _SEItCE) NOON tN OVERLOAD0 OR PIRIODIC TESTING NoNE REQUIRED FOR N11 ELICTEICAL NEED1 DUN to OUT of 

CALNOT IR TRIFFICD AIDNUALLY. IILOP, Bol N lI 
* START CONDITION AUMS 

EUtO-ETART. CIRCUITS 1-OF 6-11IDEC -____ 
FOR G-15A OVERLOAD OR 
-NDIPVOLTIGE CON FILlI F 

QS150-ISA R~iO YCE) STOP ~ IfillTillC018 1941N LY it5CSIVTI8ILLAICO RIDUNDINT TRAIN 0INII10IAA0LIT1 Of TRAIN A CCV 
OR AUTOMATICALLY DUi TO lBR 

01.1.03.0 3.3 G-5iA CS: 52-1121 MANUAL TRAIN I CCN PIMP VILL NOT CONTROL ROOM INDICATION, RDUNDANT TRAIN INOPBRABILIYY Of TRAIN A CCN ITECE EPIC 3.3.1 ACTION ENTRY 
(CONTROL SWITCBI (OUT OF AUTO) AUTO-START 01 BiS3/ISLOP OR ADRIODIC TSTING PUMP FOR IICTION, I1ITIAL REQUIRED If PUMP IS NOT IN 

OTNIION~iU, MANIL---------------M- - - RiCIECAUOMD 
START/STOP UNAFFECTED 

81.ll.I.. G-15A CS: 5R-111 OPEN TRAIN A C C PUiP CANlOT BE PERIODIC TESTING IDUNDANT TRAIN INOPRABILITL OF TiN AI C lN 
(CONTROL SNITCH) (ALL CONTACTS) STARTED OR TRIPPED, AND PUNMP POTENTIAL LO -3S OF -THAIN A .. - ~ 1 

AIUTOSTRT DISARNiD FOR G-IV/C TLICTICAL FO NEIR DUE TO OUT OF 
ON G-IDA OVERLOAD OR SEQUE8N 1 BUS LOADING FOR 0T-CIl 
NDIRVOLTAGE FAILU10
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3AN OlIVER UNIT I 

& ITABLE 1-1: COMPONINT COOLING ViaE FNEA 

l L DIVIC ID COMPOSINT 10 FILUL A Oo 1 CONATING 
ITIN ~ ~ ~ ~ oo I EIEI OMOETI AIUINDPINDENT FAILIJES DETECTION PROVINIONS EPPECT 01ECCJ ENNARI1 

0.1.03.03.5 C-1A . .CS: 1t-litt 101TIGIOUND Tull A CCV PUM1 TRIPS. CANNOT CONTROL 2OOI.1NDICAtION - ---NDUNDAT-TRAIACCV 1IIDC-SUTEESJOALL1 
(CONTROL SNITCH) (ALL CONTACTS) is RESTARTED DUB OER PENIODIC TESTI PIP. POTETIAL Lots Of ti A UNGROUNDED. lICE IC ACTION 

ANTI -PUMPING, AUTOoNt ELICTRICAL ?0111E ION TO OUT Of tRta UQUIRED It 111111 
-.-. -..- ___ ~...- .. - .... DISAIMID101 ClIGA iC ON 0-IS.. -.. .5_____ - NQC _1UN2JOA0I1N1 JO1101111NSTU JIGATIN POLLIOUMEE 

'IOVIELOAD OR UNDERVOLTAGI TO PUICLUDE COMMON-NO1E LOS1 
FAILURE OP CONTROL POWER TO TfAIN Al1 

0.1..3.04.1 C-IA PC-6051 CONTACTS OPEN TRAl A CC PUMP UTO-ETARt CONTROL ROO ANNUNCIATION, NDUNDANT TRAI FOR REUCNDULIANILITY Of TRAIN A NORMAL PONITION HIS AT LNAST 
(RELAY) loll DINANLID ON Low DISCIARGE PERIODIC INSTINO NO-11EJN81001 twisNts, NONE CCI PUMPING FOR NON-1ININ1SLOP Oil CC1 Pulp 1UNNING 

j NININISLOP START PROM NEQ I 
06.1.03.01.1 C-15A PC-i051 COSTACTS CLOSE ai A CCI PUMP AUTO-ETARTI CONTROL Room INDICATION, REDUNDANT TRAIN FOE OP, POTENTIAL LOIN Of TRAI A NORMAL POSITION UNTIL AT LEAST 

AS111 NOON1 1 N 400 1 1 BUN YOLTAGE -PERIOIC T1IG --- -.. O&1Q-DQJi. . LCSCIINJRIT.OI.JQ..I CJNP A 
(BLAY) (Off) . PU LOADING DURING 

BLloP?, -on 8g LsIN 

___ RA.D,0~I.~lA...........NQ . .CONTACTS OPEN. TRAIN A CCI.1UNP.AT1-STARt ON PEIQDICIETING.......EEDNAT TullI..------IRommWitt of AI~ .. O N LP VT~t.~ 
(28-5,1) (OFF) NIR/NILOP DISANLED, OTEE1 FJ POE INJECTION, INITIAL 

AU1TO-START NIGNALBIAND NANUAL RECIRCULAION 

06.1.11.0.1 G-15 Slt I CONTACTS CLOSED TRAI A CCI PUMP AUIO-NTARTS, CONTROL ROOK INDICATION, REDUNDANT TRAIN FOR NIELOP, POTENTIAL INOPERAIILITY Of 
(ZN-4111 (ONl . ENUAL TiPl UNAFPECTED PERIODIC TENTING loll REQUIRED POE all ?tiNl A ELNCTEICAL 10111 DUt to 

0.10, 1 Not Co 1Il 
01.1.03.06.1 G-ISA CS: 51-1111 CONTACTS OPEN TRAIN A CCN PUMP VILL NOT PERIODIC TESTING EDDUNDANT TRAIN FOE REDUCES RELIAEILITY Of TRAIN A 0-I59 CONTROL SITONC 

(CQTIiOL IlIlfEi (STOP/AFTER STOP), ATO-SITAN.S:!5I OVERLOAD -- . .. 11  I11WP IT APHN CMURDI 11 MI L
OR DUO UNDERVOLTA1GE, REQUIRED FOE NINISIELOP RwiNts, NONE Pot NININIELOP 

0.1103.0.12 0-15A CS: 52-111 CONTACTS CT-I,08D IGIIS:S I CNIHCLONED TRAI CCI POMp VILL PERIODIC TISTINO NoNE FoR SIELOP, NONE REQUIRED SPOTENTIAL COMM-NODE LoNE Of NORMAL POSITION.  

(CONTROL SVITCN) (STAIRT/ITI ITAR) AUTO-START ON C-lIE OVERLOAD FOR 15 TaIN A ELECTRICAL FOWR, BUE 
OR PUS UNISVQLTAII A !1.0 .............. -fMIW93,..4DNP... _ 

TRAIN A BUN VOLTAGE PRESENT AND TRAIN a CCN ?UM? OVERLOAD 
OR NuUN DEVOLTAGE DURING 

.1.03.01.1 C-15A 11-1 ISPGI UV CONTACTS OPE1 (SAME A 3 (ANE AS 1.3.6.11 (SAND AS 1.1.3.1.11 (ANE is NORMAL POSITION. ENGR #1 BUS 
IDL1) (UV 0, OLD OFF) UNDERVOLTAGE AND C-15E 

H- (St-1111 OVLD 6 
RELAY) ACTUATED If T-Ill UV RELAY 

POE ICE It 

0.1.13.001. 0-1IA ST-1 [5812E U CONTACTS CLOSED (3A AS 6.1.311 1A Al l.0..l)____ I s_ cN J 
1ILA) (UV OFf, 0ILD OW) 
86 (51-liti OVLD 

06.1.03.08.1 C-I5A CS: 51-1305 CONTACTS OPEN TRAIN A CCI PIMp VILL N1T PERIODIC TESTING REDUNDANT TRIN FOR REDUCED RELIABILITY Of TRAIN A G-15C CONTROL BNITCN 

(CONTROL OV11CM) (STOP/IPTI STOP) AUTO-START ON G-ISC OVERLOAD NON-1I3/313LOP EVENTS, NOVI CCI PUMP FOE NON1-SIS/SISLOP 
OR BUS UNDRIVOLTAI, NQUIRID FO ISIIISGILOP EVENTS NoNESTI SOL ALUSLOPAL 
SIS/SASLOP 0UTO-STtlt 

8AP IICTID
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SAl OOF I UNIT I 
TABLE i-1: CONPONINT COOLING lATIh FlA 

LOCAL IFFICTS AID 118TOD o IllNBNt COBIPINATING 
ITI I DEVICI ID COMPONENT ID FAILUIl M0D DIPEIDiNT FAILURIl DITICTION PROIISIONS EFFICT ON ICCS 88giAI 

.05.1.03.08. C-15A .. -c3: it-10 .. . CONTACTS CLOSID TAll A CCI.Pua VILL PERIODIC lTI... Hl JO 1 LOP ol..0ll 1QUlllD IPOTIlAL.COBIO-0lo .LOSS.O1 01
(CONTROL SNITCI) (ITAIT/AFTIB ITATR AUTO-1TART 0N G-15C OVERBLOAD FOR 818 Ill A ELECTRICAL POiR, DUE 

0 BUS UDRIOLTAGI AN 00N AS TO OUT OF NIQUINCI BUS LOADI10 
I IN TBl 1A.US.IOLTA01i. lt AD..llllBAlilDE850LTAEE

FOLLOING 1HS/SISLOP fll OF 
NOB 13 

06.1.3.O).1 C-IA 27-1 (SNGB3 US CONTACTS OPI (SANE AS h.I.3.1.1) (S*li Al_5.1.3.8.1) (SABI Al 6.1.3.8.11 _ _(SAl Al 6.1.3.8 L 50tlAiL 20- -IQil. 1UGB.l3 81Ol 
UILAI (UI 0N, OSL8 OFF) UNDERIOLTACI AiD 0-1iC 

It (11-1301 OSLD OVEBLOAD RILAIS. 16 1EI ALSO 
Hu ctu11no p it -I us asta 

FOR SNVR 13 
06.1.0).05.1 G-ISA 1-2 (IN03 UV CONTACTS CLOSED (SANS AS 5.1.3.N.1) (SANE AS 6.1.3.I.2) (SANE AS 1.1.3.8.?) '(SA81 A s.1.3.8.2) 

IA)__(Vll OFF, OWLS 01) ...  
16 (51-1305 OS 

_-.0 3.10.1 -15 _ ill G151CONTACTS OPEN TRAIN A CCV PIP WILL 10T TRIP FEBIODIC TESTIlG 8LDUDIANMifilit]01(L1P, PqT1I8TALAN3&i F AllA _ H O TION. 550 -11 

(UV B8LATI (OFF) 01 SNCB II IlDIlVOLTAGI NONl BEQUIBED FOR SI ELECITBICAL ?01 DUB TO OUT OF UIOBRVOLTACI BELAi 
SEQUENCI BUS LOADING DUtING 
SISLOP, 5011 F08 3IS 

06.1.03.10.2 G-1i till COTRIPS C O L A, BIOUNDATE lAll IOPNBAILIT OF TRAIN A CCI 
(UV BILAI) (01) El IISABTI PERIODIC TESTIN0 PUlP 

06.1.03.11.1 C-lI1 SICV i IivDC VOLTS LOW fiN1 A CCI PUMP CANNOT BE CONTROL BOOM INDICATION BDUNDAINT TRAIN INPIIBILIT-OF TRAll A CCN SI MilINGJiAORAI 141TS All0 
CONTROL POIR ITABTID O TRIPPED PUBP Oil LINE DIAGBAI 5101l6 F0 

POB SUPPLI 
06.1.01.01.1 NOV-Z0O0 VALVI/ACTUATOR OPIN CC! FLOE ALIGIED TO TRAIN A CONTBOL BOON INDICATION TAill A SNC PP TO EBSTOI BIDUCTION OF CCI NEAT BIlOVAL NORMAL POSITION VITA TRAIN A 

SNC/CCI I COOLING FOR 101-SIS/SISLOP CAPACITY FOR NON-IIS/SISLOP SIC PUMP IN SIlICl. SvC PUMP 
EVENTS i iBAll A N5C PP I1 IVHTS WITS TRAIN I IC PU IN 0013 NOT AUTO-STABT O VIALVI 
SISVICE. 011 IIIt FOB lVEBIC1, NOS FOR 11/SIlLOP 01 OPINING 
SlISISILOP 01 1 TRAN A SvC ItE TRAIN A SIC PulP IN 

PP II 8ltVICI littlCI.  
iVALVl/ACTUAtOB CLOS1D CCI FLON CANNOT El ALIGNiD TO CONTROL BOON INDICAIHON, RDUNDAINT ?RAI INOPIBASILIT OF tRAill A 

RAill A SNC/CCI NI PIBIODIC TESTING NIC/CCS BE 
0.1.0.0.1 NOV-MOS 521/Al CONTACTS OPiN NOV-f108 ILL NOT PEIODIC TESTING RlDUEDAIT TIN FOE INJICTION, INOPIRASILII OF TRAIN A 

88LA I_ (OFF AiUTOMITICALLI ALIGN ?Rill A INITIAL RECIRC SIC/CCI 0 FOB INJECTIO AID 

SIC/CC II ON TRAill A SNC PUMP INITIAL RICIBCULATION 
START (IC. SIC PUN? START ON 
SIS/811LOP), MANUAL ACTUATION 

06.1.04.02.2 NOV-1208 511/11 CONTACTS CLOS10 (Sill AS.1.4.1.1) (SAl AS6.1.4.1.1 (SAill AS6.1.4.I.1) (A1AS1.1.4.1.) 
(BILAI) (oil 

05.l.040i3.1 IOV-fil 8- CC-I VOLTS LOS VALVI FAILS AS-IS, IILL lOT CONTROL 10 8 INDICATION RIDUllDANT TRAI INOPIBASILITI OFTBil A 
(42-11111 ALIGN TRAIN A SNC/CCV El IF SC/CCI N1 

CLOSID, CANOT 81 CLOIS 
lITt LOCALLI IF OPEN (1C.  

FOB SIC PUMP FAILUN) 
06.1.05.01.1 CV-737A VALVI/ACTUATOR OPIN CCI FLOW ALIGIBD TO RICIBC EI CONTROL BOON INDICATION NoNl EBQUIRED Ol010INORMAL FOB RECIRCULATION) INCLUDES 1I-1T1A, 

ZSD/C-273?A. SINGLE TRAIN FLOW 
WITi VALVE OPEN ADBQUATE FOR 
ALL BIQUIlD LOADS IS 
INJICTION OR BBCIRCULATION
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TABLE 8-1: COMPONINT COOLING MATIR 11llA 

LOCAL IFFBCTS AND METHOD OF Ilittlil COMPINSAtIG
ITIN I DIVICE 10 COMPONENT 10 FIAILUSI NODE DEPiNDENT FAILURlS DITICTION PROVISIONS EFFICT ON ICCS 13IRlS 

06.1.05.01.2 CV-1I3A VALVI/ACTUATOR CLOSED TRAIN a VALVECANNOT BE OPENED PERIODIC ts REDUNDANT VALVE I101E118ILTI of ?RiN A VALVE 
0.FOR CCI FL TO C-CIEC VIA Vo R1C1RCULATION 1 CCIVO LLO 
01.1.05.03.1 CV-131A VITAL bus I VOLTS LOM VALVE FAIL1 OpEN, ALIGNING CCI CONTROL B00N INDICATION Noll REQUIRED lol 

- . ~ ~ A8-J(!!IFLOW to RECIRC NI 
loll______________ 08.1.01.01.1 CO-lAB A IS A OPEISURE LOW VAVE DRi OPIFINTERNA CONTEOL ROO ON oNE VALVE ACTUATOR USES 

T YDRAULIC LEAlAGE PRESENT. IR-OPERATED NIDRAULIC PUMP TO 
ALIGNING CCV FLOM TO RCIC NI 11__ I CCUNULAtoE PRESSURE 

I.2.i01.0 1 CICNUL VALVIS, OpEN NoNES PERISIIC SUiILLACII - rO tB U t N011E OI L 
TRAIN N FLOW CCV-303, 311, 341. 3EE, 311, 

NNf.im.tIB~ MNUAL iVEi - i* CLOSED TAIN ECCI PUMP SUCTlIN, F--ilRiOdiCfiUiEI!LLAUCE RED-IpUNDANT -RAI TO-NERVEALL lSSO TRIN~ N CCv PWMING 
TRAIN A FLOW D13CEAEGE OR NINIFLOM ISOLATED UQUIRED LOADI CAPABILITY 

1_.1-01.02. 1 CllA VALVIS, ONEPOISSIV I PERIODIC TESTING INCLUDED CCU-313 

Tii 8 BOUIAIM 06.1.01.01.2 MANUAL VALVIS, OpEN DIVERSION Of TRAIN CC PUMP PENIODIC UEVEILLNCE ERDUNDAN?TiN FOR 11 NON 111T1N1A LOSS Of ROTE AillSOS ER0 T -1 FOR DETAILED 
TRAIN I BOUNDAI FLOM AND LOSS Of YTEM FOR INVENTOR! oF CCI ORIJECT I ND BOUNDARI VALVE ANALYSER.  

INVINTORY RI1CIRCULATION DUE TO UNISOLADLEI Mll-UP SSTEMl IS NON1-SAFETY 
LOSS OF INVENTOR! TRROUGH RELATED AND NON- (PSC, SO 
VALVES MNICII ARE NOT LOCRD TiAT It CANNOT EE CREDITED 

BACE UPS 
06.1.01.01.2 MANUAL VALVES3, __ _CLOSED NONE PEEIODIC SURVEILLANCE NoNE REQUIRED NoNEll __ NORMAL POSITION________ 

TRAIN a ROUNDIRY 
0E.Z.Ol.Ul.I CIRCE OR RELIEF1 NORSAL IASIVI) TERE ARE NO VALVIS IN TNill 

VALVIS, TRAIN 8 CATEGORY 
80-~ EUNDAII 

06.2.03.01.1 G-151 PUMP/MOTOR LOM FLOW RDUCED TRAIN B CCI PuMp PERIODIC TESTING REDUNDANT TRAIN IN1OPERANILITY Of TRAIN 8 CCI TEE T1E11 CCI PUMPS CONNECT TO 
OUTPUT to REQUIRED LOADS PUMPING A COMMON SUPPLY A RETURN 

LOADS 
05.2.03.02.1 C-158 SNGR 12 OpIN TRAIN A CCI PUMP FAILS TO PERIODIC TESTING (NAME AS 11151 is A .1.3.11 NORMAL POSITION FOR STANDB 

-52-1lill) START 6R TRIPS 1T RTING RNS ~ 
1I.2.03.01.2 G-158 SGR It CLOSED TRAIN A CCI PUMP STARTS OR CONTROL R00M INDICATION REDUNDANT TRBEN FOR 31S,4P, POTENTIAL Los Of TRAIN I NORMAL POSITION MITE PUMP 

S(51-121M PAILS TO tiPf, RES3ULTING IN NoNe REQUIRED110 roR its ____ LECTRICAL PONRE DUE TO OUT OF RUNNING 
out ofI SEQUAS~CE .BUS LO ADI -NG- ------ WiU~IU1UIDI N6 D 
FOR (11LOP NIiLOP, NoNE FOR SiN 

01.2.03.03.1 C-158 CS: 51-11tt START TRAIN a CCM PUKP STARTS AS CONTROL ROOM INDICATION, REDUNDANT TRiN FOR SISLOP, POTENTIAL LOSS Of TEAIN N G-I5E CONTROL SWITCH 
(mttSIC)30 13OVEELOAD OR PERIODIc TESTING--- 00-1111011111EtFOR SiN.tCRCLPNERUOOfO 

( OL SITCUNDVOLTG TRIP CLEARS, IEQUE)C NuN WADING DURING 
CANNOT MR TRIPPED MANUALLY. limLp. NoNE VoR 515 
STARt COWDTION ARMS - -- - -- -

AUTO-START CIRCUITS Of G-ISA/C 
.1 ~FOE C-I5E OVERLOAD OR01 

UNDERVOLAI2E CONDITION 
06.2.03.03.2 C-150 CS: 52-1221 STOP TRIN N CCV PUMP TRIPS AND CONTROL ROOM INDICATION, REDUNDANT TRAIN INOPERA81LITY Of TRAIN B CCM 

TCONTAOL SAITCA CANNOT ER RISTARTE O MANUALL 0 PIRIODIC TlTING MFP 
OR AUTOMATICALLY DUE TO 0RIC UC 0 

ANTI-PUMPING
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TABLE 6-1: CONPOlINT COOLING EATlN 1881 

LOCAL EFFICTS AND W1OD OF IMNElllT CONPESATING 
ITem I DIVICE ID CONPONEl? 10 FAILURi 8ODE DEPINDINT FAILURES DITICTION PROVISIONS IFFICT O BeCCS BINAliS 

L~ t.2O3.J..CIR... - 111 CIM J2 .MNA.....TRAIN N CCI PUI1P.-VILL NOT. -CONTROL NOON-1NDICATION, ..... DALTA1 ____JOEAIIT.FRISEL.TCE PEICTL ON 111THI 
(CONTROL SITC1) (OUT OF AUTO) AUTO-START ON 113/SI1L4P OR PNRIONIC TESTING PII NOR ICTION, INITIL NQUIND IF PuN? IN NOT IN 

0TIER SIGNALS, 14119AL RNCIEC AUTO NODE 
- ~ ~ ~ ~ ~ ~ 111o -trito --. - - - -TR/W -NIECE -.. . . . __ _ _ _ 

05.1.03.03.4 C-15N CS: it-12i OPiN TNIN I CCV POP CANNOT ER PERIODIC TESTING REDUNlAIT RIN ENOPERADILITI Of TRA CCV 
(CONROL StITCI (ALL CONTACTS) ST O TRIPPED, AND Pulp. POTNTIAL LOSS of TAI 

- - - - . A~~~~~UTOSTART DISARNED--FORG-ISA/C - - -- - - L...,IP~1UI1 
ON 0-ION OILOAD OR SEQUENCE DOS LOADENG FON HEILM 
UNDERVOLTAGN FAILU,11E 

.2.. --151 Cl; I EORT/8OUND TRAI CC0UN TRIPS, CANNOT CONTROL ROO10INDICATIOP, -. EEDUNDANTAIL 
(CONTOL SEITCI) (ALL CONTACTS) N 1ESTARTED DUE TO Eie PERIODIC TESTI POP, P IAL LoSS Of TRA UNGROUNDED. TECE SPEC ACTION 

ANTI-PUMPINGA UTOSTCRT ELEP-CIL oVER O TO OUT Of NTR REQUIRED IF Aie 
DISA1RD FOR G-1)A/CNm 
OVERLOAD OR UD0RVOTCE to PCLUDE COTCSCOSI LOSS 
FAILURE Of CONTROL ONER to RA _NTSI 

C-.I.0N.05.1 P-15 C-5l CONTACTS OPN TRIN A CCl Pulp UO-START CONTROL ROOMUNCIATION, REDUNDANT TRIN VON REDUCIA Of TRIN N NORMAL POSITION VITAT LEAST 
(RELA!) JONI DISANLED ON LON DISCEARGE PERIODIC TESTING NON-SIS/SISLop EVENTS, NoNE CCV PUMPING FoE NON-SIS/SIRLOP oNE CCV Pulp RUNNING 

JCO-TIOL-PRESSURI, N effect ON 01 81/11C1,F)E (SOP/FI VTOOP)13111, 
(ColtIOLOP StATT (ROM SEQ T 

06.2.03.0.1 G-15 PC-2(51 U CONTACTS COSED TRAIN I CCV PuMp AUTO-STARTS CONTROL NOON INDICATION, REDUNDANT TRAIN FOR 15W?, POTENTIAL LOSS Of TRAIN N NORMAL POSITION UNTIL AT LEAST 
S(RILAIL - (OFF) AS NOON AS 4I0 RUS VOLTAGE - PERIOQDIC jMTII.G PHJ~I5~. IL.L LLEC111;IL YIJNLU1O~CP IRNN __ 

PRESENT SEQUENCE Nut LOADING DURING 
112W(, NoNE 0ON"10 O 

06.1.0.05.1 C-IN511- - CONTACTS N Hill P CCV PUP AUtO-ITART 1O PERIODIC TESTING RIUNDANT TRAIN 1 8OPRANILItI Of TRAIN N CCV NORML FOTON 
(U1-5O11 (OFF) 1t/11 05I? DISLED, 00t PuMP VOR INJICTION, INITIAL u 

AUO-TiRT SIGNALS AND NANUAL RICIECULATIN0 
START/STOP UNAFFECTID 

wO.2E2.05.2 C-ION SEQ T CONTACTS CLONED RATIN CCV PuMp AUTO-STARTS, CONTROL ROOM INDICATION, REDUNDANT TRAIN FOR AID1,U0P, POTINTIAL 1OPEA 11111 OP 
MAoNUL TRIP UNIFFECTED PERIODIC TESTING NoNE REQUIED FoR G TRAIN ILCTRICAL POVI LDUE TO 

05.-i..OVILOA .. 0.QOUTSIC 8O0UNC As LOADING FOR 
SIULOP, HISA VON ILS 

6.1.US.01.I C-ION CS: 11-1111 CONTACTS OPEN THAIN A CCV PUlP VILL NOT PERIODIC TESTING REDUNDAi TRAIN IO RADUCED RELlILI OF TAIllI _-1-1 CONTROL HVITCL 
_A1OIVIKI) (STOP/AR Stop) AuSTART O -1-UPRLGD AUOSt 1, ICNIC C AL U1MP 8 U-IS O OO t il l 

OR NU 0 UNDVOLTAGI, REQUIRED FR I01808l-W 0VNTS, NoN LO O1SS15W? 
313/IISLOP AUTO-START 

---- . - - - - - - - - UVAFICTEDI___ _____ _____ ___ 

1.1.DS.D1i.l C-ION CS: 5T-1111 COATACTS CLOSED TRIN N CCV PUMP VILL PRIODIC1 8TI0 G O INO FOR SISLOP, 0I REQUIRI D SPOTITIAL COON-S3 11 LOS3 Of NORMAL POSITION.  
(COsTOL 5IoCu) (START/AFTER START) AUTO-START ON C-I5A ORLOAD Fot 113 THill N LICIL T0NER, DUE 

OBRlUS UNlROL1ACE AS 000NAS t0AWT OFl 10Q10 iLllY!lG
TRAIN BUP VOLTAGI PERSISST AND TRAIN A CCV PUMP OVIRLOAD 

OR MUS UNDEEVOLTAGE DURING 
SI/ILP. NoNE FOR IS 

06.1.SD?.1.1 C-1OS 1-T (O-GRI UT CONTACTS OTIN (SAME As (SANE As 6.:.3.1.11 NORNAL POSITION. SNC El DOS 
R11L,1I (00 ON, OULD OFF) UNDERVOLTAT/ AND C-IA 
16(AI-1121 OVLC OVILOAUMPVUIS. AOSOLAT ALSOAOlOA 

OUTACUATED NT 11-I1C UV RELA FOR SICLON l0I
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TAND 6-1: COMPONINT COOLING AIR fIlA 

LOCAL IFFICTS AND IITIOD Of INERNT COMPIESATINC 
ITER I DIVICI ID COMPONElT ID FAILUIS NODE DIPENDINT FAILURES DITICTII PROVISIONS EFFECT ON ECCI R88ARlS 

- . 2.03.01.2 G-1IE II-1 (SNRI UV CONTACTS CLOSED (SAll AS 6.2.3.1.lI (SANE.Al R.2.1.61) SABI AIJ.1.3. . N(SAll AS M..3.5.1 ) 
RILTI (UV Off, OVLD O) 

16 (51-1121 OLD 
_____ ME~~BLAf)- - - -__ O61.03.01.1 C-lIN CS: 51-1305 CONTACTS OPEN TRAIN I CCV PUMP ILL NOT PERIODIC TISTIG REDUNDANT TRAIN F0 -REDUCED BILIAI[LIT Of TEAIN A C-15C CONTROL SNITCI 

(CONtR0L SRITCI) (StOP/AFTEI STOP) AUTO-STAIT 0 G-15C OVERLOAD 101-S1I1S18LOP IVINTI, NoNE CCV PulP FOE ON-11S0I0Lop 
01 U tUEDINVOLTACI, SquillD R08 Sil/ElSLOP EVE TS, N0N1 lo 13iR8SIAP 
R18/RISLOP AUTO-STT 

UNAFFICTID 
08.1.03.08.1 G-liE CA: 52-1305 CONTACTS CLOS10 TRAIN A CCI ?UMP VILL PERIODIC TESTING oll FOR S1LOA, NoNl 8110QQIEI SmTlITIAL COMMON-NODE LOS OF 

(CONTROL lMITC) (StART/AFTl sTAl) AUTO-StIlT ON C-15C OVERLOAD FOR SIR TRAIN N ILICTRICAL POI, OUE 
0 AUS UNDIBVOLTAGI AS 3001 AS TO OUT OF SEQUENCE BUS WADIING 
TRAIN A BUS VOLTAGI PRSH AIND RINC RU UIDIVOLTAGI 

IOLLONING IN/NISLOP 1RIP Of 
IGN 13 

* i.2.03.0N.1 -158 11-1 (5013 Ill CONTACTS OPIN S.D.3.N. S34A) 
RILII (UV 01, OV0 OFFI UNDERVOLTAG 1 )AN C 
if (51-1305 OVLD OVERLOAD RELAYS. 16 REA ALSO 

EILII .. _____ ACTUATED MT l-Ill UV RELAY ____ 

FOE ONCE 13 
06.1.03.0.2 C-158 27-2 (SCES3 0V CONTACTS CLOSED (SAME IS 61.3.112 N AS Is (SAME As 1..3 1 81301 AS 6.1.3.1.:1 

--------- - - LAIl (UV OFF, OILD 01.1 

11 (02-1305 OVLD 
RELAY 

65.Z.103.10.1 -158 If -111 CONTACTS OPEN TfiNl N CCN PUMP KILL NOT TRIP F!IODIC TESTING REDUNDANT TRAIN FOR SLOP, POTENTIAL LOS! Of TR A POSITION. SHOE I 
___ Wi(0 Rll (OFF) ON SAm El UNDERVOLTAGE* N ONE REQUIRES FOE BIS ELECTRICAL, POWER DUE TO OUT OF UNDRYOLTAGE RILAY 

(U LQUEC US LOADING DURING 

06.2.03.10. C-l5D 2-111 CONTACTS CLOSID TRAIN N CCN POMP TRIPS, CANOT CONTROL ROOM INDICATION, REDUNDANT tAIN INOPERADILITY Of TRAI CCN 
(UV RELAY) (oN) E RESTARTED PERIODIC TESTING PuMp 

0.1.03.11.1 C-158 SUGI 02 I5V0C VOLTS LOM TRAIN I C PUMP CANNOT NE CONTROL ROOM INDICATION REDUNDANT TRAIN INOFERANILITI OP TRAIN N CCI 
CONTROL POWER STARTED OR TRIPPED PP 

16.1.01.N1.1I OV-1111 VALSEIACTUATOR OPEN CCN FLOM ALIGNED TO TRAiNl N CONTROL ROOM INDICATION TRAINI N Evc PP to RESTORE REDUCTION OP CON 13 NEA T IVL NORMAL PORITION VITE TRAIN I 
_____SVC/CCN !l COLN FO-0-1818O CAPACITY FOR ION-SISISISLOp Svc PEEP IN SERVICE. SOC PuMp 

EVENTS ON V/ TRAIN A RMC PP 11INNTS OR siTl TRAIN A SMC POMP DOES NOT AUTO-START ON VALVE 
SERVICE. NoNElRIND FOR IN SERVICE, NoNE FOR Ell/SISLOP OPENING 

-- 1- / SLOP OR I/ TRAINSa Svc OR MItE TRAIN IC PUMP IN 
pp IN SERVICE SERVICE.  

015.1.04.6.1 EOY-Y2OA SALVE/ACtOAtOR CLOSED CCV FLOM CANNOT ME ALIGNED TO CONTROL ROO INDICATION, REDUNDANT TRAIN INOPERAOILITR OF TRAIN N 
T11111 N SOC/CCw 11 PER IODIC TESTING SMC0CC SCE 

S 01.2.04.02.1 NOV-1Z0A 51/A1 CONTACTS OPEN NOV-1101 MILL NOT PERIODIC TESTING REDUNDANT TRAIN FOE INJECTION, INOPERAILIT Of TIiNC I 
(DELAY) (Ovp) AUTOMATICALLY ALIGN TRAIN N . INITIAL RECIEC SNC/CCN NI foR INJECTION ADD 

SC/CC I PUMP IPSClT COP 00 I -DICINITIAL RCIRCULATON 
START (MG. SC PUMP START ON 
SI./.0 LOP), 0ANUAL ACTUATION 
UNAFFECTED
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TABLI 1-1: COlPONSIT COOLING VAtl I88A 

I.I 
LOCAL EFFECTS AND METNOD of IHERENT COMPENSATINO 

ITN I DIVICS ID COMPOINT ID FAILURl ODE DIPiNDINT FAILURES DETiCTIoN PROVISIONS IFFICT ON DCCS BARS 

N5.1.01.01.1 MOV-1ZlA .ll/AI CONTACTS CLOSID (SAsk AS1.N,[iI .4.1 J 1AA ) A 
(ISLAY) (011--5AIA 

14--3 _)4W A _ -- s -

111.01.03.1 NOV-lf1 ECC- VOL LON VALVE FAILS AS-ES, WILL DOT CONTROL ROOM INDICATION OEDilDANT TRAIN IN0PE4AEIT of TRAI B 
- - ~ ~ ~ . i~~l:IZEE) ~ALIGN TRINABSCCNIM~WL ~ I~

CLOS.D, CANNOT V C CLCLSD 
t.IPT LOCALL IF OpEN I O LG.  FOR INC PullPFAILUREI----------- -- [ 

NN.1.DiS.I. CU-VilE mmALACTIATOR OPEN CCN FLOW ALIGNED O RE11CIEC 11 CONTROL NOOK IDICATION NoNE REQUIRED NMRAFAECEUfIUICLDUE-VI 

.05/C-.CI1. SINGLE ITI ILOW 

.. 10. A0ITA VALVE OPEN ADEQUAE ro 
____ AILL REQUIRED LOADSII 11_ 

..1.01. _ _INBICTUN ORVS CIRCULATIO 
A 30.1.001.1 CV-I _ VALVE/ACTUATO I CLOSED TRAIN I VALVE CANAOT St OPENED PERIODIC TESTING UDUNDANT VALVE INOPSRAI)LITT Of TRAIN VALVE 

SOUTR CCP PLOW to RCIUC L FOE PUCIRCULATIOP LO CCV ILO 

88.2.01.1 CV-II1 VITAL BUS It VOLTS LON VALVE PAILS OPEN, ALIGNING CCN CONTROL E001 INDICATION NoDE OEQUIRE NoNl 

loUTS PUIPII O IRQIRDN 

0.3PSE.0.1.2 LON VALDIFI OE IFiRAL CTlUALIOALEISNVALV, ACTUATOR USES 
IIDRAULIC LEAKAGE PRESENT, AIR-OPERATED ETDEAULIC PUMP TO 

ALIGNIEG CCN FLOW TO ECIEC 11 _____ ___ ___ _____ AINTAIN ACCUNULATON PRESSURE 

NU.3I.N.1. BANUAL VALVEI OPEN NONE PEDDC UV IACE molE RIQUIUD - OE- ~ T1NTO.ICUE 

SOUTE PUP PLOW Cm-14S, Ill, 341, 313, 312 

11.1.01.11.1 EAMOAL.VALVES,--- CLOSED 301TE CCV PuMP? DUCTIO11_a ' _PERIODIC 21URVUILLANCEI TEAIN R0 OR TO NERVE ALL LOSS Of NOUTE CCN PIMPING ______ 

Si O~l PUMPho PLN ISCEARGE OR MINI1FLOW ISOLATES REQUIRED LOADS CAPABILITY 
61.3.01.01.1 CECI 0 VILVES, NoNE SIM PRIODIC TESTING ICLUDE CC-31 

SOulD PuMp FLON 
* *.0.N1.. MANUALM VALVES, OPEN DIVERSIO 10 15JUT CCV PUs? PE1.R IODIC I ,URV1ILLANC TRI ACE B" f-10 MrFLOW,. ION -ITDI~N O ~l ND DEE11111M O1I~-"1UD -- __ 

NOUT1 PuMp FLOW AD LOSS OO 11STA FOE INVENTOR! I CCV toR IICTION ADD SOUNDAIT VALVE ALVISS.  
BOUNDART INVUNTOB!--------- - _______CIRCWLATION DUE TO UNI1OLJBLE MARD-UP SI1STKIS 13ON0-31PETY __ 

LoSS Of I1V1.03.0T.ROUG RELATED AND NOD-SEISMIC, SO 
VALVES WLICV ARE NOT LOC0ED TEAT IT CANNOT ER CREDITED 

CLONED OR PROVIDED VLOIt SRDT-CCIDENT 

508 SIC PSP FAILUN 

CC.2.1. 1 LONUAL VALVES, CLOSED NoNE PERIODIC SURVEILLANICE Noll BEQUIRED oill O. IEALPOSITIO 
AOLUL l SI II 

063010. CDI 0E EDLIEF NOENA (PASSIVE) TERRE ARE MO VALV1S IN tiSl 

VALVES, souI PP 
CATIGO1 0 IU 

AOUKDAR 
NU.2.NS.NI.I G-IIC PUEP/MOTOR LOS FLON REDUCED VOUTI CCV Pulp OUTPUT PERIODIC TESTING TIUN A OR I TO SRVE ALL IEOPRABILITI Of SOUTE CCV PUMP TEE THIE CCN PUMP CONNECT TO 

TO RQUIRID LOADS REQUIRED LODS A COMMON SUPPLY AND RETURNlI O1_tR 

FLOM.O2lISC LOADS 

H.3.03.01.1-IC MR 13 OPEN OUTI CCV PU1P PAILS TO STiAT IPERIODIC TSSTIEG (BAR As 6.0.1.18 I . (SAMI As0 NORMAL POSTION FOE STANDBY 

itz____ -( lI OR T iPSAFER STARTIG109C ____ - - - - --- 33 313 

01.3.01.01.2 G-15C 55CR 12 CLOSED SOUT CCV PUMP STARTS OR FAIL I CONTROL SOOM INDICATION NoN REQUIRI D NONE. TRA A/B BUS LOADING KORNAL POSITION AiTL PUMP 

(51-13051 To TRIP IMPACT PRECLUDED Mt AUTONATIC RUNNING 
D 0 I Il ISOLATION OF OASRAIT
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TABLE 6-1: COMPONINT COOLING MATER PHEA 

LOCAL IFFICTI AND HITIOD of N88NT CONPINSATING 
ITES I DVICI ID COMPONINT ID FAILURI OD DEPINDINT FAILURIS D8HCTION PROVISIONS IFFICT oN ICCS 11ul8 

09.3.01.03.1 G-lIc C-: --- 130 101GTOPNIUVTI 

-lCSl 1 START NOTI CCI PUMP ITARTAS 3V001_CONTOL.800 INDICATION.. NOlitEiUIRD SQNN,18AILAl.U810AIS& -CC 0TOLNilC _ 

(CONTROL NNITCl AS OVIRLOAD 08 UNDERIOLTAG PNRIODIC TSTING IPACT PRECLUDE FOR 18/818LOP 
TRIP CLEARS, CANN0 Ml TRIPPID EVINTS 1T AUTOMATIC ISOLATION 
INUALLY. ITAITCONDItION.ABIS L__10_ 

AUTO-ITANf CIRCUITS OF 6-IA/I 
loE 0-15C OVRLOAD oR 

UINDITOLTAGI CONDITION 
06.1.03.03.1 -N S 110 TPSOUTI CCI PUMP TRIPS AND CONTROL NO1 IEDICATIOM, TRAIN A ON TO toiV la1.1 INOPHRABILiff OF 800TE CCV PUMP -____he 

(CONTROL SwItcl) CANNOT it RISTARTED MANUALLY PERIODIC TESTIl0 REQUIRD tLADS 
OR AlUTMTICALLI DUN to tin 

06.3.3.03.3 C-IC CE: 52-1305 MANUAL 10011 CCU PUMP MILL NOT CONTROL BOOM INDICATION TRAIN AIR TO 1ERVE ALL RDUCNN EELA1ILT1 OF EING 
IC490L SilfCM) (OUT OF AUTO) AUTO-STAT 01 LOU 1EADER PIRIODIC TESING CCV PIMP FOR NON-SIN/EISL 

PE.303.0 O OTaEC AG aL0 0A ET 
(CANUALL IITITOP UNAFFECTED 

06.3.03.03.5 G-ISC Cl: $2-1305 OPEN OUT/ CCI PuIp CINNOT of PEIODICTESTING TRAIII ON N TO O CII qA O 
(CONTROL INITCI) (ALL CONACTS) STARTE OR TRIPPED, AID RQUIEMS WADS If NOT INITIALLY RUNNING PRECLUDED FOR SIN/8INLOP 

AUTOETART 0ISARMED FOR 0-ISA/I EVENTS NT AUTOMATIC ISOLATION 
ON G-Ilc OVCRLOAD OR OPOI 
UNDENYOLTAGS FAILURE 

06.3.03.035 -IS CS: 1-1305 SORT/GEOUNS 10011 CCU PIMp TRIP CANNOT CONTROL R0M INDICATION, TRAIN A/M TO ENNTI ALL INOFERANILITT Of SOUTE CCV PUMP U1S1D1C STETEM NORMALL 
-(COITIOL SVITCN) (ALL CONTACTS) ET ETARTED DUP TO sil PIRICT -- -J00 DID. tE C A 

ANIPUMPING, t ATOstAit ENTRY REQUIRED If BITRER 
DISARMED FOR 0-I5A/N ON G-Isc SYSTEM NEGATIVE POLE GROUNDED 

0.30R0O1D OR UI RVOLTG5 TO PCLUDE COMMON-NODE WINO 
F EOf CONTROL ONER TO TRiN AIR 

DU( TO IN SINGLE FOLLD 0 N1.3.03.04.1 G-I5C PC-GUST CONTACTS OPEN SOUT CCI PulP AUTO-II RT CONTROL R00N ANUCITION, TRAI TO SERVE REDUC I A Of IOUT NOREAL POSITION VITA A LEAST 

(RELAY) (ON)- DINANILED 0ONUA DI3CEARGE PERIODIC TI3T1EG REQUIRED W01DS CV PUMP FOE MOS-NIS/SISLOP ONE CCI PIMP RUNNING 
PSIISUR / EVNTS 16.S.0,41.1 6-IC PC-GE0E -- CONTACTS CLOS10 8OUTS CCI PUMP AUtO-ETAt AS CONTROL T00M ISDI ITION, - NOPE1"!L1211 NoNE. ?LAS I OutjAGDINq KOVIuL POSITION UNTIL AT LEAST 

(REAY) (OFF) SOON AS SlN NUN VOLTAE PROIiETN IMPACT PUCLUDED FOR II11/SISLOP ONE CON PIMP RUNNING 
PRSENT EVNTS OT AUTOAAIC ISOLATION 

0 6 .U .I 0-INC SEQ E(NOT- 4 USED) . SEQ CONTACTSR EOVED FROM U APUMP DONTIOL CIRCUIT 0_ U6.3I2DII_-IC__ --CS: 51-1111 CONTACTS 01,1 SOUTR CCV PUMP NILL NOT PRIGOIC TESTING ?Rl I TO SRVE ALL RESUIRR RRUC I Of 3OUTI 0-ISA CONTROL C0EACH 
(CONTROL SNITCH) (STOP/AFTER $TOP) AUTO-8STAlf ON 0-IA OVELOAD WADSCi Pulp FoE TIS-TIE/GP 

OR NUS UNDRVOLTAGE, IAU EVENTS 
1ADti PRISUR AUTO-START 

06.3.03.061? G-ISO CS: N2-1111 CONTACTS CLOSED SOUTE CCV PIMP SILL AUTO-START PERIODIC TESTING NoNE REQUIRED0 NONE. TRiNl IR RUN WOADING NORMAL POSITION.  
(CONTROL SNITCE) (3TANT/AfTIR START) ON G-15A OVIRLOAD ORENUS . . . . . IMPACT FOR SIS/NISLOP EVENS____ 

UDilOLTG 0- AS /N AS1S G GR-C1D5D CT AUTOMATIC 

0630.11G1CBUS VOLTAGE PRESNT ISOLATION Of ENGR ES 
EGS0.O. -ICU-1 L(SNOMI UV CONTACTS OPEN (SMN As 63311 (SAME AS 6.3.3.6.1 (SAME AN 6.3.3.4.11 (EASE 1S 6.3.3.1.11 OEA POI ING 1I ENS 

RELAY) (UV OO, ORLD OFF) UNDOUVOLTAG AND 0-ISA 
16 M5-1121 OVLD OVENLOAD RELAYS. M6 ENLAT ALSO 

RLAY) ACTUATED E I 8 AT-L UV RLAY 
FOI 1R IIA
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TABLI 6-1: CONPONINT COOLING MATER FilA 

LOCAL EFFECTS AND HITNOD OF INlERElT CONPIN ING
ITl I DIVICE ID COMPONENT Io FAILUI NODE DEPENDElT FAILURES DETECTION * PROVISIONS iFFeCT oN ICCI 11A1ti 

DI.3.1.0.0G-lc II -t.(SG81 UV CONTACTSCLOSID (SAME AS 6.3.. 3 . (AME 18.1.3j.1.M 
R11A) (UI OFF, OLD Oil 

If (52-1111 OVLD (__A-I.AS 6A.3.3. .3)-( .l.I AS__.3J.5.IL___ _ _ 33._ _ _ _(SA __S ___Iid 

01.1.01.0N.I 0-IDC CS: 11-1111 CONTAC13 OPEN SOUTH CCI PUMP MILL NOt PERIODIC TEStING TRAIl A TO SERVE ALL REQUIRID REDUCID RILIABILITY OF 8OTH 0-156 CONTROL SN[TCE 
(CONTROL INIYCE1 1STOP/AFTER STOP) AUTO-STAB? ON 0-11 OVERLOAD LOADS CCN PUNp FOB EOS-318/IISLOP 

-- - - -. . . . . .. . . - - ~~OR SUE UWROLTAGE, LOU .-.. __ ~ IIYL.__ ..  

IIADI1S fttllull 11ITO-311lt 
UNAFFlCTED 

.J1I.0.08.0-I5C . CSLII-lIt CONACTS0LO10 SOUTI CItiiI MILL AUTO-START 1il1QDWttTEltll- _VgULIt SL-. IQII9 .N186 911011 
(CONTROL SIltCE) (START/AFTil ITAIR) 01 0-IlN OVERLOAD 01 SUN 

UIDIVOLTAGI AS M001 AS 111G 

O4.3.03.0.1 G-ISC 11-1 (2VGR UV CONTACTS OPEN NAR A 6.3..1.11 11A0 AS 6.3.3.1.11 1NAME1AS . ) -. . AS it-NORMAL POSITIOV. INGR 11 BUS 
iLAI) (UT ON, OVI OFF) UVDERVOLTAGI AND 0-IDE 

RELA)A -U LAY 
FOB SNGA 11 

01.3.3.0.1 G-15C 11- (INCR UV CONTACTS CLO SA S 1.6.33.1.11 111 (SM J.. 1.11__ 
RELAY) (UV Off, OSL ON) 

Si (51-111 OL 

06.3.03.10.1 C-I5C f-Ill CONTACTS OPII 3OOTS CCI PUMP VILL NOT TRIP PERIODIC TESTING NoNE REQUIRED NONE. TRAIN A/1 OUt LOADING NORMAL POSITION. R1GB 53 
(UV RILAYl (OFF) ON SNOB 13 UNDRVOLTAGS ISPACT FoR SIS/SISLOP RINTS UNDEEVOLTAG1 RELAY 

________________ PRICLUDRD OfAUTOMATIC _____ 

ISOLATION Of SNOB 13 
05.3.03.10.1 G-I5C 11-111 CONTACTS CLOSD10 BOTS Cel PuMp TRIS CANNOT CONTROL OON INDICATION, TRAIN A OR 1 TO StRE ALL INOPRABILITY Of SOUTS CCV PUMP 
IA.3.3.11.1A!) ) START PERIODIC TESTING R qID LOA50 OL 

0G-ISOC SNOB 1 5 V SC VOLTS I40N SOUTH CU PUMP CANNOT BR CONTROL ROOM INDICATION TRINl A OR N TO SERVE ALL INOPER1ASILITY Of BOUTH CCI PUMP 
CONTROL POIl lTATD OR TRIPPED REQUIRED LOADS IF NOT IIILLY RUNNING

05.4.01.01.1 IIANUAL VALVIS, CCM-381, 396, OPEl l 10C13 CCV FLOW TO SPIN? FURL PERIODIC SURVEIN ' LOCAL FAILURE PRECLEED 11 POTENTIAL REDUCTION Of CCM FLON SPINFEL Pit A1_
COSIGN0- PL6t PATEiNs PIT E1. DIVERTING FLOV FRON INDICATION ADEINISTRATI FELT CONTROLLED TO ECCI LOADS PRESET1 TO TEROTTLE FLOW 

OTCER REQUIRED CUT LOADS VALVE LCIlo PATE 39 

06.4.01.01.1 ASIUAL VALVIS. CON -!!!, CLOSED CON FLOW ISOLATED TO SPENT PERIODIC SURVEILLCI LOCAL FAILURE PRECLUDED BY NoNE foE 5CCI88LJE !!9f..._ I-COMMON ?LON PATE 199_ FUEL FI E, INCREASING FLOW INDICATIONI ADMINISTRATIVELY CONTROLLED COOLING FOE SPENT FURL Pit 

to 0TMIR RIQUIRID CCII LOADS VALVE LOCKING PROGRAM 
O6S. I.I NUIL VALUIS,- CCV-1II, 11, OPEN lICE33 11AM TO RICIEC ll,. PIRIODIC.SUIV3 LLAICI, L!O.CAL. FAILURE PRCLUDID NY POTENTIAL NDUCTION Of CCM FLOW RECIRC E1, INCLUDING IFUELING____ 

CONMN FLOW1 PAtE 11, 310 DIVRETISO FLOW FROMOTNiR INDICATI1ON ADMINISTRATIVELY CONTROLLED TO OT1ER ROUT LOA1DS MATER PUMP MINIFLoOV COOLING.  
RIQ0IRED CCV LOADS VALVE 01CEING PROGRAM CCV-30 PRE3ET TO THROTTLE _0__0_FLOUFLOlWS,_39 

06.1.01.02.2 MANUAL VALVES, 0CM-315, 311, CLOSD CCV FLOW ISOLATED TO 110110 PERIODIC SURYSILLANC, LOCAL FAILURE PRECLUDES Of LOSS Of COOLING FOR INCIEC 1.  
COlION FLOW PATH 389, 310 1I, INCRISING FLOM TO OTIll INDICATION ADMINISTRATIVELY CONTROLLED AND REFUELING MATER PUMP 

.- RquioID C LOADS VALVE LOCKING PROGRAMI 111N11,O1 
0.1.01.01.1 NIANUAL VALVIS, CC-301, 350, OPIN ICES CON FLOW TO RID MONITOR PERIODIC SURVEILLANCE, LOCAL FAILURE PRECLUDED BY POTIT I IUG ANE/RID MONITOR LiNE.  

CONMON FLOW FATE 351, 352, 353 AND SURGE TAME, DIVERTING FLOW INDICATION ADOIN13TRAIWEVLY CONTROLLED TO ECCS LOADS 001-350, 351, 353 NOT IN 
(IlRON OTB. . RQUIRD CCV LOADS VVILAO I 1 )lPlORA1 LOCEING PROGRAM 8 i
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TABLI 6-1: COMPONMIT COOLING WATIR FIA 

LOCAL SFFICTS AND 1ETR00 OF IlilT COMPENSATIN0 
ITIE I DIVICI IS COMPONiT ID FAILURE 8ODE DIPINDINT FAILURS DETICTION 8OVIION IFFICT ON ICC BillkR 

. .01.03 A lAIAIVIS, CCV01, 350, CLOSED CCV FV TD to ADODIC IVILLANC. LOCAL FILUR RCLUD 1 E Of ILL CCU PUPS DUR TO RETURN LiE VLVE CCV-0 I 
Co0O0 FLOW PATi 352, 35, 353 BONITOR AND FROM TAME IWDICATION IIIOTRAHVELY COTRL Los Of SUCTION PRESSURE LOCEIM PROGRAM 

0-.--0.CE. tA TU UCTION, CAUELG VALLE LOCAING LVI10CU CONTROL 

CONTROL 
Wi0..1I. 1AMUAL VALVES, CCV-401, 055, OPEN EiciaSS CCV FLOE TO REACTOR1 PERIODIC SURVEILLAWCB HONE1 SPOTENTIAL REDUCTION Of CCV IREACToR CYCLE SAM 91s.  

co0mo0 FLOW PATS 41, 401, IOo, CYCLE SAM I, DIVERTING FLOW to EC LOADS CCW-401, i, log, 110 
409, il, II FLOW FROM ENUID CC LOADS 

LOCEING PROGA. NO FLOW1 
SINDICATION PROVIDD.  

COEREFOR1, SYSOEM PASRULIC 
ALANCE REQUIRED AUL LE VALVES 

1- ----.-.------- * ____FULLY OPEN_ __ _ 

064.0.Of. MANUIAL VALVI, CCI-42, 405, CLOSES C0LoWESOLiiT ETO isiIODI iuBViLLANCE NoNE UQIDI FOE TO f1COR 
COMMON PLow PATE o 401, 4AM, CYCLE HAIML Is, INCREASING 1111TEN1 FoR POST-ACCIDENT CYCLE HIM Els, DONE FOE ECCE 
0110 LO PAT1 4S-34,11 FL to RQUIUD CN LOADS LLING 

M ECS FLOW l TO CEAGING P1RIODIC SURVEILLANCE NONI CPoltiALUEL cI ON OFUC t ClEAl PUMP LUBE OIL 
COMMON0 LOA A0 23,8 il PUMP LURE OIL COOLERS, FLOW to S TSE1 ECCE LOADS COOLERS. FLOW INDICATION NOT 

ADIACTING ?LOW FROMCTIO Cl 0 PROVIDED AND VALVES Not IN 

06.1.01.05,2 1AMUAL WALVES, CCV-411, Ill, CLOSES CCI FLOW ISOLATO TO CATGNG PERIODIC SURVEILLANCI 1001 FOR WEE, REDUNDANT S-BA $LOSI O F CCU CRGMI ACTO1RIIAI FIsLR 
COBN OW ,1PATE_423, 424.' PUMP LUN OIL COOLERS, FAN COOLER1 FOR SISLOP F-- IN LOS OFCARI31UP NARECE of VALVE LOCRING, 

IWCLESING FLOW to i1TIl Il.0 FoE ISLP BCAUS COOLING DUTY FOR 
REQUIEM CCW1 LOlD NORMAL OPERTION (VERIfI 

LUBE OIL tEMGPRALTU ALMSI 
Il SDA OUND POl D 

CIlRING PUMP HIT LOID 
1.4.11.061 I MANA VALVES, CCW-4EZ, 415, OPEN - ECESS CCW FLOW TO SEAL WiaE LOCAL INDICATION, fEMIODIC NONE11 tPOTENTIAL RENDUCTION IN CCU 13EAL MATER El. VALVE CCV-I15 

COMMON FLIOW PATERI1 N1, DIVITING 11LO1 FROM 0111B IURVEILLANCE FLOE TO OTRER ICON LOADS PREEN! TO TIROT1TLE FLOE.
REQUIEMS CC LOARE VIALViS NOT I1 LOCEING PROGRAI 

01.4.U1.01.1 MANUAL VALVES, CCN-iIZ, lED, CLOSER CCW FLO ISOLATD TO SAL LObCL INSICATION, PERIODIC oN ll POTEITLL LoSE Of CIRGING SEAL HATER RETURN LiNE 
CiOON FLOW AIR 1 UniET SAE ieCIIiING FhO TOISURVEILLTNCI FUN SUCTION I COOLING PRIOR t tOLsi 00 IV0 MIS C 

O11T REQUIRES CCU LOAll TO 1EN0T1-RA L ISOLTION OP AAMALTIGCALLY ISOLATED OW 
SEAL EATER 3SATUR LINE IN/SIELOP OR cis _______ 

06.4.01.01.1 MANUAL VALVIS, CCV 425-421, OPEN - RICS CCW FLOW TO RIL LOADS, PIRIODIC SURVIILLINCE Nll H SPOTflIAL RNDUCTION OF CCW iilt iLD l (W 8T oil 
COMMON FLOW PAYB 111-131, DIVERTING FLOW FROM REQUIRED FLOW to ECCS LOADS COMPRESSORS, AFTERCOOLERS, 

PU10, 411, CCV LOADS SAMPLE COOLERS, O IC). FLOW 

DIRSIG FDll ROM til Pi lo , VAL1VII 10 Im 

VALVB l NOT IN LOCLING PROGRAM.  

- BALANCE REQUIEMS MIE VALVES 

06.4.01.01.2 MNU L VALVES, CC I IS- , CLOS D CCU FLOU ISOLATID TO I L PiRIODIC SURtVI LLAIC E o l R QUIR D LOIS O F COOLING TO RL LOADSAS30L I P I S 

SDMMON FLOl PTS C a 08-431, LOADS, INCRSIG FLOW TO 
14 l, 442, R fQUIRED CCV LOADS O( 

L1495, 

IAY
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TABLE 1-1: COMPONiNT COOLING EATER VHIA 

LOCAL IFFICTS ANo ME1100 OF IlElll1 COEFEllATING 
ITil I DIVICI ID COMPONINT ID FAILUIE NODE DEPINDINT ALURS DETICTION PROVISIONS IFFICT ON eCCI 888480 

0M.4.1.08.1 UL I LVUIS, CC-E003,.009, OPEN ECESS CCV FLOE TO 1C4 .. LOCALINDICATIO, PERIODIC NEPOTSTlakRSUCTIONofCC RCP-A.iOTOR.iflINSESAL 
COMMON FLOE PATIl, 0I1, 453, EEARIEGS AND TE131L 1AIR EURVEILLNCE FLOW to 0TNEE Ice LOADS 1ARR11 COOLING. VALVES BT IN 

411, ill COIL, DIVERTIMS FLOE NONI LOCKIEG PROGRAM 
OTEER11 UQUJWJCE LOAD1_ _ _ _ __ _ __ __11- - _ _ _ 

06.4.01.08.2 IlAUAL VALVIS, CCN-003, 00, CLOSED CCN FLOE INOLATED TO RCP-A CONTROL ROOM ANNUNCIATION, NEAL INJECTION FLOW FOE LolE Of CCN COOLING TO RCF-A 
COMMON FLON PATE ill, 0i1, 453, ARINGS ANl TEERNAL EAEEIR LOCAL INDICATION. PERIODIC FONT-ACCIDENT RCP $IAL 11INL BARRIR, NEAL INJCTION 

-4 -1?--? COIL, INCREAS319,LOETO OTNE1R URYBILLAMCI_ ATIG Ill1.~1 ~ 5 .. ~__ __________ 

REQUIRED CCN LOIA 
0.4.101.0.1 MANUAL VALVIS, CCN-0i, 150, OPEN Wil CC FLOE to RCF-E LOCAL INDICATION, PERIODIC NoNE UPOTENTIAL REDUCTION Of CCU SECP-B MOTOR AND TEBRAL 

CONON LOEATENI1 U , - EEAE1ING AND 11EE 1AL E l IE UEVEILLANCE .A11 IM 10___-_____ 111-O TOlR CUIOD -, _10IECO1111L E~O AN.  
CO6, fit COIL, IlIN0ITG FLOW FROM LOCKING PROGRAM 

OTNER REQUIRED CCN LOADE 
JI,1, 01.l EaIUAL.ALVEL.-CV4N6, CDO. CLOSED CCN FLOE ISOLIT0E1TORCF-1 __ CONTIOL _01_IVITO, .EALEITQII4LO iIQjC ESOI _ITD jc"1- ----- ~ --_ _ _ 

COMMON Ft L AlTE l , 0, L, EElDRINGS AND TNEEMAL EARRIER LOCAL INDICATION, PERIODIC FON-CCIDENT RCP NEAL 81111R11 AI SL INJECTION 
46, 0E8 COIL, 15C1,NINO FLOW TO OTNER NURVEILLANCE INTEGIT? UNAFFECTED 

.---. . .- ~~~~~~~~~~~~~RQUIRED CCE LOAS -- L010N3AIN - - - -O CV-__________________ 
06.4.01.10.1 EANUAL VALVIS, CCV-006, 010, OPIN EXCESS CCN FLOW TO RCP-C LPERIODIC NoNE IPOTENTIAL NEDUCTION ORCPC MOTOR AND T0E1AL 

COMMON FLOW PATE 01, 018, 155, NEAEINGS AND TEERAL EARRIER SURVEILLANCE FLOE to OTEER ECCE LOADS NARRIER COOLING. VALVES NOT IN 
- ~ ~ il IllA.b!Z COIL, DIVERTING FLOW FloEg__________ ____ LOCKING PROGRAM 

05.(.01.10.2 MIUAL VALVIS, CCi-00, 010, CLOSID CCV FLOE 13OLATRO TO RCP-C CONTROL ROOM ANNUNCIATION, SEAL ICTION FLOE FOR L0E3 Of CCU COOLING TO RCP-C 
C011101 FLON PATS 016, 01E, 455, MIRIEGS AND TEEEALIARRIIR LOCAL INDICTIpPtIgqI_ m:Icu L" j A 

411, INt COIL, INCEBASING FLOE to OTMER NURILLANCE ITEGRIT! UNAFFECTED 
REQUIRED CCI LOADS 

06.1.01.11.1 MANUAL VALVES, CCV-0Zi, 019, OPIN MERIGENCI TOUMAL BARRIER PUMP PERIODIC SURVEILLANCE NON RQ, IF - UNLESS 0-I11 ON, 1N 311CM NORMAL POSITION FOR STANDET 
COMMON FLOE PATE 030, 033, 033 ALIGNED to RP-A, B AND C. No REDUNDANT CC8 PUMPS TO ENNURE CANE POTENTIAL INDUCTION CCV NERVICE Of EMEROENCI TIRUAL 

EFFECT ON CC FLOE UNLESS REQUIRED FLOES IF 0-.14 oN FLO to .1EER REQUIRED CCI. 1AR2ER PUMP. VALVS NOT ID 
0M11I0RCT TEERMAL BIRRIER PUMP-I- - W 3 LCEG PROGRAM 
G-1ll STARTS 

06.4.01.11.1 MANUAL VALVIS, CCE-oi0, 469, CLOSED EMERGEECT TEIBL BARRIER PERIODIC SURVEILLANCE NoNE REQUIRED NoNE FOE 1CCI 1M11GENCV TRMAL 111E1R1 PUMP 
COMMO FLON PATE 03,033, 031 COOLING PATH ISOLTEDTO Not CREDITED FOE Ies EVENTS 

RCP-A, I R C 
06.4.01.11.1 INUAL VALVIS, CC-450, 469, OPEN ECESS CCV FLOE to ECSS LOCAL INDICATION, PERIODIC NoNE SPOTEETIAL REDUCTION IN CCU IEICESS LETDOWN N1, NOT 

COMMON FLOE PATE 41VI LEtBOWM E1 _BIVERTING FLOE SURVEILLANCE ?_________ LOE to ECCI LOADS NORMALLV IN NERVICE. CCV-469 
FROM OCC LOADS PRESET TO T1R0TT0E FLOW.  

01 .. 0113.1 BllUAL VALVES, CC4510 46, CLOSED CCV FLON 130LATIO To lICESl LOCAL INDICAtION, PERIODIC NO N REUIRED LOSS OF CL TO RECESS 

CONON FLON PATE IH I LETDON 1, INCEEA31NG FLOE TO SURVEILLANCE LETDOWN 11, NONE FOR ECCS LOADS 
fes LOADS 

E.1 .1 .I ANA VLVS CV l-I OPIN RICES3 CCV PLOW TO VIE PUMPS, _FEIODP1C U!ILLAMCEI NONE sPURTENTIA EEDUCTION IN CCI IEEER Elit AND RE PUMP COOLING.  
COMMON PLOW PATE 070, 013, ii3, DIVIETING FLOE PROM ECCS LOADS FLOW TO ECCI LOAD Nl El CCE FLOE CONTROLLED It 

445, 459, TCV-60IAIE. VALVES NOT IN 
461,463 LOCING PROGRAM 

COMMO1N FLON PATE 070, 013, (43, ADO X 
06.4.01.13.1 MINUAL VALVES, CCV 011-046, CLOSED CCV FLOE ISOLATED TO EC PUMPS PERIOIOD SURVEILLINC R0llNOT RTQUIREUDIAL--- RFogIUCC RUt l- NOT CREIDITE 

COAMIN AID PlTH 0A81 S IL C 5008 TO OTINCREASING FLOE TO POST-ACCIDENT, SINCE DOS NOT 
!15, 459, ECCS LOADS l L o1.0KT 1110GLIAVLUR. FOR.PGLVIRA 

C61,C63 ALIGNCIM FLO0 1 A NOT EQ



CDM "M" No. 41383 
Pase o Revision No 
1/I2 /10 
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TABLE 6-1: COMPONENT COOLING WITER FlA 

LOCAL EFFECTS AND Mf1100OF ofND111111 COEPIN31TING ..---

fIll I DIVICE ID COEPONINT 10 FAILUIE moDE DEPlNDlNT FAILURES ERTECTI FROVIIONS EFFECT ON Ice 0i0AlD 

- .01.1,0 1 .1 EAMUAL JALVIS, -. CCV:050,0tt,054,.0PEN.. . . IS CCM FLOW TO. RCOR PERIODICIRVEILLANCN NT C IIRECTOR SNULD -COOLIZ -OILS 
CONDON FLOW FATl oil, IEILD COOLING COILS FLOW to IeC LOADS FLON INDICATION NOT FROVIDEO 

13,0501?,0 1, AND VALVES 1OT IN LOCKING 

ITDRAULIC EALANCE REQUIRED 
VITO VALVES FULLY OPEN 

01.4.01.14.2 NINUAL VALVIS, CC!-050,052,051, COSEb CC FLOW IOLTED TO 88ACTO8 CONTROL 00ON ANNUNCIATIONONE1REQUIRED RoNE FOE CCI REACTOR SIL8 COOLING 
COMMON FLOW FATI 058, IELD COOLING COILS PERIODIC SURVEILLANCE REQuIREE to PREVENT LONG-TERN 

063,065,OEil'06, DEGEAIO OF hEELS CONCRETE 

....AiJIAL . ___DURING NOREAL OPERATION -_ CHCI WALVIS, CCN-001, Nll (PASSIVIITSTING RC-A T A B IR 
CORIO FLOW PATE Ot2, 031 COOL INGIERGENcE T1E1AL 

..0..1... Cl WALIS, CC. ..-. . . . . ARMtt, ?0. CC0-0I A AND 05 
Not IN I l PROGRAM 

06.4.01.16.1 CEECI VALVIS, CCl-01, 0to, lOND (PASSIVI PIODIC TESTING BCP-E hERBAL EAR 

BARRIER PAOl. CCP-0A4 A I30 
NOT IN ISl PROGRAN 

06.4.02.01.1 HAHUAL VAIS CLOSID IRA RRRI 

..0.0.1 CNC 0 E N1OE (PASSIVI RIODIC TTING 
COOS FLOV PATE C I , 02? COOLIEGAIEEEGENC E 

8011110181MI I mp01 

NOT-IN 1STR OCJGM 
06.4.03.01.1 TCViNAL VALVES, OPIN DIVERSION Of OTI TRAINI Of PERIODIC URVEILLANC SEE TABLE 6-t FOE DETAILED 8FOTENTIAL LOS Of DOT I NS SEE TABLE 1-1 FOR DETAILED 

CONMON EOUNDARY CCN PUMP FLOW AND LOSS Of CCV BOUNDARY VALVE ANALYIS Of CCN PURPING ouE to BOUNDARY VALVE ANAL1SIS 

TGIGUCN VALVES C ICOOLE NOT 
LOCKED CLOSED SE PROVIDED NITl 

06.4.0t.01.1 MANUAL VALVES, CLOSED BNEl PERIODIC SURVEILLANCE NONE REQUIRED NoNE 
COTLON BOUN6AR

LOCAL CFDS RLIEF NOAOAL POSTIIOI ODC L IECV-II3 V-E 

VALVES, COBMON fiNE NABRUP REQUIRMENDl I LU (EURGE tANI VAPOR 80lClI, 
MouNDAAV KY-llA, VilE, EIC. VNCo.1 

PEfVfNT LOSS So SU EtANK If 
ICV-IOC CLOSES 

0_ I.1.03.01.1ITCV-401A VALVE/ACTUATOR OPIN EACUR CCV FLOW to ARE NI CONTROL ROON INDICATION1  FLOW FATE ISOLATED NT BLOCK FLOW1 TO IeCs LOADSREDUCE! TO _SINCLUDESPCV-IAEIA. ONl OFI 
E-11A, DIVERTING CCM FLOW FROM PEEIODIC SURVEILLANCE VALVE OR LIMITED0 E1 STEM 11111111 ACCEPTABLE BITE ONE CCN TCV-60IIJB ISOLATED RE BLOCK 
IeCs LOADS COLLAR PUMP AND REDUCED MPET FUEL PIT VALVE, 0T8ER FLOW L[IID BEY 

S ISTEM EVIL COLLAR.  
CONFIGURATION LOT ACCEPTABLE 
ASTER CYCLI ORLIULING, CUE 

ITO INCRASED SPONT FOTL Pit 

II.I.I3.III BAT LOAD 
oi10.0. CV-601A VALVE/ACTUATOR CLOSED CCN FLON ISOLATED TO BEE NI CONTROL ROOM INDICATION, NoNe RQUIRED NoNE FOR IeCs RSR NOT CRED(ID POST-ACCIDENT 

C-IA, INCLAEIND FLON TO IcesPERIODIC SURVOILLFNCI DUE TO CLIGCNETVALVI SINGLE 
LOADS FAILUI AND SYSTEM EQ 

10'.l
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TABLE 6-1: COMPONIT COOLING WATIR FiIA 

LOCAL IFFICTS AND ITIOD of IllERllT COMPlIATING 
II. I DIllC ID COMPOIllT 10 FAILUSIR B U DEPENDENT FAILURES 8008___ __ ______________ON______ ____ 

TC 3 1CUCIS SIFUELINO DUE 

JVALVI CL031D)CDM1"M" 1N .t-1 383lY-61 

0-..4. V -- oi TISA LOO OPUT1 LON TC811DI AIs 64.3.1.1CNTO)RO IDIAIO, VAV 13OATE11 ALsC VALV FLO TO..11 JICCE LOADS1.1 10DUCE TO TICLUDE ALVE SAZ ONE 

ICCI OADS - -- IiiV I if 311 STEM TRVEL COLLAR.  

CONFIGUATION NOT ACCEFTAIE 

AF1 CICLE I REUEBLING DUE 
TINCREASED SPilT FUEL PIT I 

HI.443.02.3ITCV-110E VAITVA OEOPENECS C LWT I I CNRLRD INICTIN . FLW PATE1 IfEDR ILOCK AV FLOW TO ECCE LOADS REDUCEDTO 101O CV-0&ISEIN. ON OF 
E-2IiFLOWVTRTBiG 1C 1FLO1 FNO PERIODIC NURVEILLAICE VA LEOR LINITEDE1STM COLRN1111M ACCEPTAILEIIi Ol CCI 10hiOi/ SAW ATI STh REOCE 

DIITN LWFRICC I LOADS COLARPEP AND REDUCED IT FUEL PIT VLVE, ifOTIERPO IITED COLAR 

DRlAfl D COFIGUATION NOT ACCEPTABLE 
AFTER CTCLE E0 REFUELING, DUE 

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T - -..--- _ _ -- I-NA D SPET FUL PIT 

(VALVI~ CLOAD0 

06.1.03.03.1 TCV-01A ISA PIATO CLOSED N SULO8AT O R N8 C0NTIOLROOM NDICATION, NONE ER NONE FOR CCL RIR NO CEDITED POS-ACCIDENT 

.- .0IhIM INCRESN FLOW to R CI PERIODIC SURVEELLAICE OR_________ FLOW____________ DUEVI TTSUCLA 11U CCPJL ilOlC O A111IGNENT LV iNGf 
ICLOADS FAILURD ANDi ITN 11ESCOLR 

0OCNPIB.LTIES 1CV 01 VVAUT 

0 02 E.Z. TVEDE__ TCVB OP UTUTR0E1SM8A NTC..Z (AE6S01481.1 SMEAS,00.IZI( lOAUTPUT. 81ICLDE0M-8lTCIDD 
0110i0(VALVE CLOSEDI _ __---.-...-I -.-.-. F T -i L 

08.4.02.1R. TCV-E016 TC-6018 LOOP OUTPUT LON SM S6E4II SN SN44II SN S644..1(AEA ....)lN FTVNII SLTDE (VALVE OPEN) ____AR ILOCVALE, OTER FLOW 

CC V11 SE~ STEMI TOLRAVLCOLR 

CONFIGURATION NOT ACCIPTAILE 

AFTER CYCLE II RFUELING, DU 
EET LOCRA8 PN 1 i 

06.4.04.01.1 TV-EEIE T C-A LO E D TCV FOW OENS, CAUSIG RECES- CONTROL ROOM INDICATION, CAUV ISOLATED IIolaC CFOB 80ECC0LODD I SOO NOFTCIIAID E 
CC FLOW TO IEl l IILIE AID PIRIODIC SUIVILLACIL OC R LO VLVOT FLOW 

LOD3lfl FI,08R IOD ICCS1 soA 

(VALV OP81 I 0CI 911.95, OtIll FLO0W 

LIMITED Ef STI TRAVL COLLA.  
CONFIGURATION NOT ACCEPTABL 
AFTR CICL II REFUELING DOE 
TO INCREASED SPENT FUIL PIT 

IEA? LOAD 

CCV FOW T 92901 1218 ND PRIODC SUVIRLN~i 08 LOV LiI'I TI 8i COLLAR NIIIISO ACCiPTAblE W IIT i CCV BLOC1 VALVI. Olilli FLOW - -
DIVETINGFLOWFOR CCS OA90PUN AND BlDUCID SPIRT FUlL PIT LIMItlD BY STB8 TIAVIL COLLAR.  

HIAT IOADA CONFIGURTION N0T ACCIPTABI 
AFttl CICLE 11 SMtILlIlG Oill 
TO IMCRSIS1 SPiNt FUIL PIT 
HAT LOAD
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EIRGINCY COBB COOLING SYSTEM SINGLE FAILUBB ANALISIS Page 177 of 5 10 
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TABLE 6-1: COMPONENT COOLING WATER FEA1 

LOCAL EFFiCTS AND HITIOD OF IIN1121T COMPENSATING 
ITIN I DIVICE ID COMPONIT ID FAILUBI NOD[ DIPIDiNT FAILURIS DITECTION PROVISIONS IFFICT ON ICCS REAAlat 

.01.I.UO.OS.13A TVBI... ......PRESSURE LOW TCV-IBIE.FAILS OPEN, CAUSING CONTROL. ROOMLIIDICATION, . JALVLUOLLA.EDLELCI.ALVEALOV..TOJCCRJ.OADS EEUCE-OJ.IINCLBDELU ISLi(3-1f 1 
MICSS Cell FLOW to Ut NI PIRIODIC SURILLANCE O1 ?LOE LIMITED if5M11 COLLAR 11119UM ACCEPILE SITE ONE CCV Of TCV-IOIA/B ISOLATED If 

1-.11.0D01V TC 0TING LOW FROM FURA AND EDUCED spENt FUEL IT BLOCK IALVE, IE FW 
____ . . . .-- - - - - - - - -. CC . LOADL.... . . . _____________ 1EAL OAB..1 Lil.IM IT EJAVL-OLAA.

CONFIGURATION 10 ACCEPTBLE 
AFTER CYCLEII E SLLINO OU 

I0A LOAD 
A.1.A.AI.I TCV-NDIA VITAL BUS 11 VOLTS LOW TC-011/1 FAIL, OPEN, CAUS1IG CONTROL E00N INDICATION VALVES RIOLATRS if BOCS VALVE FLOW TO ECCI LODSD SEDUCED TO 1ONE Of TC-iIlA ISOLATED By 

05-M10. PCo0 LOOt PC-SOSI11~bI!]U-QL 

I-HA/B AND DIVERTING FLOW FUKP AND SEDUCED SPENT FUEL, Pit LINITEN El STEM TRAVEL COLLAR.  
FRON ECCS LOADS NEAT LOAD CONFIGURATION NOT ACCEFTABLE 

06.4.5.0A. PC-$85L LOOPIN PC-05 

to INCREANRI1 SPEN? FUEL Fit 
EHAt LOAD 

05.(.05.02.3 PC-50 LOOP. PC-1 CONTACTS OPEN -START SIGNIL TO CCV HQ CONTROL ROOM SNNUNCL O!, NA ALI LT O VING Pu s 
(Lo IDE PRESS) EMERGENCY TE1RN1L 1ARRIER PERIODIC TESTIG FOE IS I ELECTRICAL POlES DUE TO OUT UNDERVOLTAGE TRIPS FOE SISLOF 

PUNPS, CAUS1IG Pm to STAR Of SEQUENCE SUN LDAING DURING EVRNT 
-1 300S OO AS BBS? CTIVI BUS IILOP. NONO I515 

VOLTAGI AVAILABLE 
0B.4.01.01.l PC-505 LOOP PC-05 CONTACT CLORD AUTO-friBT IIG1AL ON LOW Eot PRIODIC TESTING 101E RQUIRED FOE 11S/311LOP REDUCED RELIAEILET Of CCI NORNAL POSITION. SOUT CCV 

- - -.- - - - - - - - - -~~~~~(NORMAL MDI FR1331 PRESSURE1 110411LD TO CCV AN------------10 JTIQEJk IIU O .IML dG ITBDTLO 
EBREGENCI TIREMAL BAEEilE EVENTS, NoNE Fot S1S/SISLOP 515/515W? EVENTS 

FIUPS, 8IS/SISLOP AUTO-START 

06.(.0B.03.1 PC-605 LOOP PC-LS IAUTO-STA SIGNAL TO CCV AID CONTROL 100M ANNUNCIATION, 90ON FOE SISLOP, NONE REQUIRED IPDTENTIAL LoSS OP TRA AID EQ FAI 111CLURING OPEN, 
ESLRGENCI 0 1F AL BARIER PERIODIC TEITING FOR Il1 I LCTRICAL POANS BUM TO OUT E10 T OR GROUND) COULD IMIC 

PUMPS, CAUING PuLO til AU_ - AV ID IiDUCIlSUTiGlAL IOTll FI1S 
AS SOON AS RESPECTIVE BOB 118LOP, NoNE I Ti UNDIRVOLTAGE TRIPS FOR LLAW .  

VOLTAGE AVAILABLE EV" T I 
0B.4.2.1. PC-BUA LOOP PC-BOSS ON - (SN A iAiNtt  

-T LAYS- (NOAL 1T Ps) 
00.L..01.1 PC-BUS LOOP PC-TCVOF oA OANE A I O.4.P..11 8ANS AS I IDICI (SAME AStl08 (AAME I s ADS SII 

w. i, OFOI .S -BUS _6CLOOP PC-BOSS INPUT OPEN OR SNO1RT _(A/ As .. _18.110 (AM AS PP SA A (N AS Iil 
(RELAY) 

- OB.4.0B.01.4 PC-10 LOOP PC4O5 OUIPUT SORT OR AUTOITART SIGhAL to CCI AND CONTROL ROOM INDICIftON, BONE FOR SISLOP NONE REQUIRED POTiNTIAL LOSS Of TRAIN A AND ICOMON-NODE LOSS OF OTH 
LGROUND iMiGINCI TiigAL BARlItE PERIODIC TISTING FoR 18 1 ILICTRICAL POER OUE TO OUT ULIEBCICAL TA IS COULD OCCUR 

PUMPS, CAUSING PUMPs TO START OF SEQUENCI BUS LOADING DURING WITS PRN-111ST1NG GROUND ON 
AS 001 AS RSPICTIVI BUS - ILOP, -Oll.-F 115 IEGATIVE POLE OF 0C SIST1B.  
VOLTACE AVAILABLI 
PARALSA FOSITIVE 0 1F1 REQUIRD W P OCD TTTE 
II5VOC CONTROL POWER FOR ILL I GROUNDED ____ 

NB0 V MU3ES 
06.4.OB.DS.1 PC-BUS LOOP VITAL BUS NB VOLTS LO AUTOSTART SIGNAL TO CCI AND CONTROL ROOM INDICIATION, M09E FOR SISLOP, NONE REQUIRED IPOTENTL LOS OF TRAIN A AND 

(8-11150) EIRGINCY TilBRAL BARRIlR PIRIODIC TESTING FOR B ELECtRICAL POVII DUETO.OUT 
PUMPS, CAUSING F NPS TO START Of SEQUENCE BUS LOADING DURING 

AS S001 AS RESPICTIV BUS SISLOP, NONE FOR S 
VOLTAGE AVAILABLE
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SAN 010188 UNIT I 

TABLE 6-1: COMPOIET COOLING WATER IFA 

LOCAL IFFICTS AND METEOD OF Iil1lN! COPINSATING 
ITII I DEVICI ID COMPONINT ID FAILURE BODI DIPENENT FAILURES DETECTION FNOVISIONS EFFECT ON CC REARES 

01.1.01.01.1 CV-T1i2A VA-LVl/ACTUAtOR OEWIDHmNRMLPSTN.NCUS 

-- I.$OY.I.ECE-ZZ _ ALY/ACUAIR OENCCV PLOV ALIGNE TIROUgi CONTROL RBOON -INDICATION ON 0 EUIE JAN ._ .. .. - .. !E~i.9?i~Ui 
CF-t2IE 1B1911L BARRI1E COILS F0R SOLIOID VAL,1ES 11-1121A, 

CV-t1ZC CF-1, A OR C 11116, B111C IND MAND SVITCEES 

RCMOT--BANUAL ICOLATION 
REQUIRED FOR TVft11AL/ BARCIER 

66.4.01.01.1 CE-lilA VILE/ACTUAtOi CLOED) - CCV 11OV 1801L1110 TO 11T2111L CONTROLBON INDICATION 8111, I1JECTIOE FOE CCV COOLING LOST FOR 4CF-A B COL AIUE NL 
C-till BARRIER COIL FOR ECP-A, A OR C POET-CCIDENT ECP BEAL OE C MAL, 1AL INJECTION 

CV-122C INTEGTI1._ 
*EIE.I3CV-111A FALVIACTUATO EQ CCV FLOW ALIGNED TEBOUGE CONTROL R001IDICATION NoNe REQUIRED NOESOLENOID VALFEV E-Y1A 

CE-t.E T11.1AL BARRIEf COILS FOR IITAL, I1ZC NoT EQ. UUSES 
CV-SZIC RCP-1, AOR - P& !I9; 

oF O?1lER CIRCUITS 
05.4.01.0.1 CV-1ilA lITAL out It FOLTE LON CY-li, 1A1D C FAIL OPEN, CONTROL R00N INDICATION oNE RQUIRSA NoNE VALVES NORMALLY OPEN 

- F-il (-iHV -. . . . ALIGNING CV FLOW TEROUG1 -.. . . . . . .- Cw to.. .AT-~DALS~E FOR 
CE-IC UtE L EARE1112 COILS FOE T1118AL EARiERi COIL FAILUlE 

1CP-A, 1 AND C ONLY 
01.4.01.03.1 CV-1ilA 13A PRESSUE LOW CV-tDZ, 1 110C FAIL OPEN, CONTROL BOON INDICATION NoNlREQUIRE______ NoNE liALFES NORMALLY OPEN. TEEN 

CV-28 ALIGNING CV 1LOV TEROUGE FAILURE NOUD FREVENT 
CV-fitC TEEUAL EARBIER COI FOR RIUTE-1ANUALLI CLOSING FOE 

S-- - . - -. CF-, aApD c__ 1-11-1 11111 TENLARICOIL FAILURE.  

VERIFICATION REQUIRED TEAT 
5.FLO. RATE INTO CCV SYSTEM FOR 

TOIS EVET ISS T1Al LOCA 
H11181101OLD 

Gi8I.ON.EI.I C-5i PUNP/EOTOR FLOW LOB REDUCED EBEREEN1CI TERE111L PERIODIC TEST1IG NoNE REQUIEBE NoNE FOR Dcep Pulp NOT CREDITED FOR BOcs 
.B0.IR0 COOLING C P-N0TS 

l UBO.I i t C-SUMPE/ROTOR - Q MOOTOR BAI FAULT, RESULTING IN CONTROL ROON INDICATION NONE UFOTENTIALCONBON-CAUBE LOSS OF SPUMFIEOTOR AND CABLING NOT 
*UP to SEA BRAIN ON IZIVOC Bug (DC Bus AMPS) TRAIN A 115YEC CONTROL POVER QUALIFIED FOR IN-CONTAIBEENT 

* . ~ -. I BEFORE ONERCURRENTTRIP of - . lot__ CA. 111,1 OE LOhS IR A. ViTE !~EITVRVI, IRCUIT NOT 
REERCONCURRENT1 SINGLE1 FAILURE If IBOLATED1 ON IINjIELOP, EFFECT 

TRAIN 1, 1RSULTSIN 11LOSS Of ALL NOT ANALYZED IN DESIGN BSiSl 
c~ic~ CLSIR . NERCNCY1C POUR 10111ATTER LOADING CALCULATION 

06.4.08.03.1 C-S64 PC-6OC S TEE1IAL BA1lER PUMP CONTROL ROO INDICATION NoNE REQUIRED NoE Tis IN 
(1RE,111 (LO BEE PRESS31 STARTS AFTER1 IC DELAY IF .DRSIGN MA31S BATTERY 

CC3 IS IN AUTO 
OlB.E.[Z-II -PC-10ll CONTACTS OPEN EMERGENCY THERMAL 111R111 PUMP iifDI TEiNGio FO CACUAIOe___ _ 

(RELAY)1 (NORMAL NIB PREBSS) AUTO-START ON LOV MEADER EVENTS 
ISPlESSU DIALED, AUTO-START 

N0 BU *ICC WEYOLTACE 
FLOP) UNAFFECTED iF CLOMEN 
AUTO 

OE.1.08.03.1 C-SIB 122-SI CONTACTS CLOSED BUS SIC UNDNVOLTAOICRIL TO CONTEOL BOON IATION NoNE REQUIRED NONE MOTOR OPERATION IS ANALYZED IN 
)UU RELAY) (ON) EMRGENCY THRMAL EARRIlR PUMP DESIGN BASIS BATTERY LOADING 

AUTO-START CIRCUIT. LOP CALCULATIONS. ........1 

(LO-ma 108l PECOMSS) 

ON BUS CC IPUT 
AUTOSTARCLOIC CCLOS I0 (01.1
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SAN ONOPFE.1UNIT I 
TABLI i-1: CONPONIT COOLING WATER FiA 

II 
LOCAL BFIECTS AND NET00 Of Ill1llNT COHPINSATING 

ITH I DIVICS ID COEPONINT ID FAILUBI BODE DIPENDENT FAILUlS DITICTION PROVISIONI IFFICT 0 ECCE R1ARS 

O4.I08.03. 0-956 ill-i ._ Collucts OPS lul lIC Ul0E8QLTAGIfSAl ISIODIC TSTIlI . Jioil.it..lllL IloutliOacca _C___ pl, coup-Iog 
(UV RELAY) (OFF) DISABLID TO EBEEGENCI TlRIAL 

BAlIEl POMP LOP AiTO-START 
CIECUIT, IAT1EA 01.101 
11101E 1 1S311O1 UNAFFECTED__________1 

Os.4-.s.O1.1 c-9ls It1-I1 CONTACTS ChOSD sUS laC oDmaEVOLTAGE SIGNAL TO CONTROL SOON ANNUsCtiesIO NsE REQUIRED NoSE NOTOR OPERATIONl IS ANLZE IN 
(UV RILAY) (O) EMIRGENC TElREAL 11 UMIIJBP -DSIGN NIlS EATTSIR LOADING 

AUTO-STAlT CIRCUIT. LOP CALCULATIONl 
AUTO-STAlT LOGIC ESCONS IIll 
ON BUS tIC INPUlT__________ 

06.4.B0.0.1 C-964 1l1-II COPIACTS OPIN R0l iC UNDIRVOLTAGI SIGNIAL PERIODIC lTIHIG NONE Qll8UIRD Nol FOR ICC3 ORIAL CONDITION 
(UV RELAT) (OFF) DISABLID TO E8ERGINCY TEE1AL 

BARRE FUNP LOP AUTO-STAT 
CIRCUIT, AUTO-STAlT ON LOB 
RADER PFSSURE UNAlFFCtED 

__.E.01.05.1 0-9l - lVOC BUs 1 voTs LOu EIInGINC TIR amL RIE l PUNP CONTROL 8008 INDICATION NoNE REQUIRED NoS FOR SCCI MIElGINCI THRLAL 1ARI PUlP 
(Ffial DISlaLED Not CREDITED FOE ECCI EVNTS 

--- --- - -- ---- ---- -- .-.. ____. . . - . ------ -.. . -.. I
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TABLE 6-2: COMPONENT COOLING WATER BOUNDARY VALVE ANALYSIS
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SAm 080111 UNIT I 

BOUNDARY VALVR ANALYSIS 

(---SAFITI 88LATIO 8OUNDABR) Y ---------------- SWaITl RLATED BACIIP---------- ------- --------------- N01-2AErl RILATED NAClUP--------- ------
ITEl I TAG I IC/AUTO? LOCIED? TAG I NC/AUTOf TAG I NC/AUTO? BIMARAS 

al.1. II CC1-.O5 .CLOSID No.. 0l------- H l IN LISON TEE TINI CCI PWiUG l 1i..U 

01.1.01 DRAIN VALI ON TRAIN A CC1 Pu0p IE1CIARGI LiNl.  
1 CCN-11l -OF"- U CC-I1 . CLS1D - I - TRAIN C 1CC8UBPCANG INTJALH.  

H6.1.01 CCV-361 CLOSID NO NU0B CAP A VENT VALVE PORIN A CCI BEAT EICEANGER.  
06.1.05 CCN-359 CLONID No NolR CAP I DaIN VALVE lo0 TRAIN A CC liAt E1CNANG1R.  
06.I.06 CCI3 CLOSI . N.NONE CoP il'_.--CAPI VALH T !iji1RO5 A C U HIT 

IICEANGER.  
06.1.01 CCI-345 CLONED NO NoNE NoNE 101 D ILVE ON IUPPLY LiNE TO TRAII A CCIIA 

S-- ____.~~~~. ~ ~ ~ EICRANGSB. . PilD lion5 N0 cq~0 W~ .____ __ 

01.1.08 CCI-381 CLOSED No Noll CAP 0 -_ L O 

06.2.0(_ CC-301 CLOSED NDR11 V0VI 00 TII CI .Lln i#I 
01.1.01~~RAI CC-34CL0t 0 II 06.1.01 CC-33 CLOSED No loN0 CAP 0IIAIN VALV FOR Tai S CCU PUIP DIEGEARGE LiNE.  

01.3.0( CCI-113 CLOS10 No NUMB CAP I VENT VALVE ON SUPPLY LINE TO TRIN B CCU lBA! 

01.1.01 CCV-160 CLOSED No NoNE CAP I VENT VALI FOR ?RAiNl B CCU NEAT RICEANOER.  
01.1.15 CCI-351 CLO3D 10 NoNE CAP DRIN VALVE ON TRA1N1B CCV BEAT8NICEANGER.  
06.2.06 CCN-310 CLOSID No 1NllE l S D ALVE ON OUTLET CCU LiNE FRON TRiN N CCV 

BEAt EICEANOER. PiDo HIONR NO CAP OR BACKUP.  
06.1.01 CCV-344 CLOSID NO NONE NoNE 11D0AI LVE ON SUPPLY LiNE T 10tI CCIIA 

06.1.08 CCN-315 OPEN No CCN-31 CLOS S TalI CCI PuNp CANING VENT 
01.3.01 CCI-301 CLOSED 0 NolE CAP DRAIN VALVE ON TRAlN C CCI PUP SUCTION LiNE.  
06.3.02 CCG-331 CLOSED 10 NolEl CAP I D N VALVE ON TRAIN C CC PEEP DIICARGE.  
06.3.03 CCI-311 CLOSED N0 CCI-31 CASING VENT VALVE 1OR TRAIN C CCI Pulp CANING 
01.1.01 CCV-354 CLOID No NoNE 0CV-605, CCV-35 AID CCV-356 AUTO NURGE TANK PILL NANIOLD IOLATION. KCI-601 

0-_ .4.03_ CCI-3UO-LON; NCNLOSANA10N IUL0PONON-SI 
0ECAINING BACKUP VALVES AE NORMALLY CLONED 

06.6.0? CCV-3Y0 CLOSID No NoNE CAP I SAMPLE VALVK ON LiNE BET10EB EUIGE TANK AND CCI 
Pulp SUCTION CLADEROSID_ _0_0_l 

06.4.01 CCI-391 CLOS0 No lolE FNu-31i CEICK I CONNCTION 10TI0N CCNII aND PRIMAR A P TER 

06.1.0 CCV-505 CLOSED No Vogl CAP 18 VET VALVE LOCATED ON RETURN LiNE ION 
RECIECUuiLATIONBET E1IANGER 

00.4.05 CC(-300 CLOSID N0 NoNE No0l DRAIN VALVE ON BE1RN LilB FROM RCIRCULATEON NEAT 
CA PiD Soon No CAP OR BACKUP.  

06..0 CC-0 CLOSD No NONENONE lol DRAIN TO OLD6 TK LC-C-21 VAULT. PiD  
Ano CAP OR EACUP.  

06.4.01 CCU-391 CLOSED No MNA NoNEll_ I VENT LiNE ON 1YPASS AROUND CY-IIA AND B. P ID 
sCon No CAP oR BACKUP.  

06.0.01 CCV-505 CLOSED E0 NoNE NONE DRAIN VALVE ON RECIRCULATION NEA ZICIANGIR. PAiDo 
CAPONS No CAP ON BACKUP.  

06.4.01 CCV-100 CLOUD NON Polml VEN VAL ON RTURN LiNE PEON SPENT FUEL POOL.  
PAiD CAPNS No CAP OR RACED?.  

01.1.10 CCd-3NN CLOSED No NONE NOIR 01DRIN VALVE ON CCI SUPPLI LINETO. SPENT, FUEL. POOL 
NEAT EICHANCER. PAiDo SEon No CAP OR BACIUP.
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BOUNDARY VALVI ANALYSIS 

(---SAFIT RILATID NOUNDAB-) (-----------------SAFET RELATED BACUP- -------------0 LTA-------------SAFETY RLATED ACKUP...........  
ITl8 I TAG I NC/AUTO? LOCIlD? TAC 5 NC/AUTO? . TAG I NC/AUTO? IllARIS 

MI4L.C-10l .CLOSI3D_ No- NoNl. AM A - OR RAIN VALVE ON BE1TURtCCNJ.INEPR011 121ENTIIIL ....  
IRA. .IC.CNG-C. PAID #LI C0 CAP OR BAC_P.  

06..1I U11 lN1ELI CLOSID N0 CC-340, DiE NIB1L1 OP NoNE INED VALV AT L1-E50. H TAG NUDER 1ONE ON 
-- ___________ PAID. NBACUPlI OWIRQ10LUO ALRLC- i______ 

0..13 l l GLOBS CLOSED NO1 - 10lN DRAIN VALVES AT LC-61IAI LC-610N. IA-1IN. H TAG 
NU.1E1S CHOCN ON PCiD 

0.4.11 CC-414 CLOSID 110 s No SEAL !AiIE l1 SUPPL LilE VENT VALVE. PAID SIGNS 
No CAP OR BACKUP 

H1.1.11 CCI-1l3 CLOSID No NoNE NoNE DRAL RAR It SUPPL LiNE DRAIN VALVE. PID IRONS 
6..2 CCU-l CLOS1010N CA 00 BACKUP 

01.1.11 CCW-Itt CLOSD No NoNE NoEl S UPPLY LiNE VENT VALV.0 CAI SOP
NO CAP ORB AC0UP 

01.0.13 CCV-411 CLOSID 10 NO00 NoNE OSAL WATER N1 SUPPLY LiNE VENT VALVE. PAID SOWS 
go CA OR BACKUP 

01.f.11 CCN-04f CLOSED No NoNE Il NSAL WATER 1 NUPPLI LiNE DRAIN VALVE. PA 0I0HN 
* ~ ~- ____ NOCAP OR BACKUP 

01.4.15 CCN-10 CLOSED No NONE moNE 1ISL WTER IUPPLY LiNE VENT VALVE. PiN S1ONE 

01.4.2_CCN-0l CLOSD N CAP O CUP H.4.1 -c-4 -L31 go MOMS________ NoNL SVUPPLY LiNE VENT VALVE. PAiDl 11O13 1O CAP OR 

01.0.11 CCN-48i CLOSED No CAP R1L SUPPLY CONEiClON, SPARE 
01.(.1 CCV-151 CLOSED 10 1CAP _ _L RETURN CONNECTIO SPAN 

11.4.13 CCW-418 CLOSID No DO10 A N1CP-A SUPPLY LiNE VENT VALVE 
0..34 CCR-088 CLOSED No NoNE CAP I ECP-A SUPPLY LiNE DRAIN VALVE 
0.1.1 CCN-094 CLOSID No NolE NoN RCP-A EUPPLY LiNE VENT VALVE. PAID RION NO CAP OR 

0 _ _8 L IBQ lllDI UP 

01.4.31 CCW-03 CLOSED No NoNE Cc3-OE0 CLOSED ICP-A RETURN LiNE VENT VALVE 0614.1 RV-IIIA RELIEF N0IN EQUIRED - ___ CP-A TElAL, EARRIER COLW YVALVE 
06.4.31 CCI-210 CLOSID 0 NON NON RCP-A RETURN LiNE DRAI VALVE 
01.0.21 CCW-000 CLOSED No NoSE CAP 0RCP-A RETURN LiNE DRAIN VALVE 
06.4.30 CCN-455 CLOSED No Nol CAP RCP- RETURN LiNE VENT VALVE 

06.(.8 CCN 00 CLOSED NO0 10E118__ _______________ 

CAPU_1F ~~J 0d EtCP -N REUR BIE RAIN VALVE 
01.0.32 CCN-4NE CLOSED NO NoSE BONE I RCP-1 RETURN LiNE VENT VALVE. PAl IN H ENW 0N CAP OR 

BACKUP 

06.1.34 RV-121B RELIEF MOIR REQUIRED - CP-B TBREAL BARIERI COIL RELIEF VALVE __ j 
06.4.35 CCV-100 CLOSID 0 NONE - ----8 8 LAN 

OR BACKUP.  
01.0.31 CCV-190-CLOSED No NoSEl CAP I RCP-E RETURN LiNE VENT VALVE 

' 061..31 CCV-456 CLOiDi NO VONS ca I RCP-C 3SUPLY LINEVET VLV 
06.4.33 CCW-ODI CLOSID -NO loSE CAP I RCP-C SUPPLY LiNE DRAIN VALVE 

* _ 6.1.31 ccW-0UE CLOSED NO NoNE NONE I ECP-C SUPPLI LiNE VENT VALVE. PAID SNOWS NO CAP 0R 

06.1.40 CCV-014 CLOSED NO DNEl NONER RCP-C RETURN LINE VENT VALVE. PiDo SNOWS NO CAP OR 
BACEUP
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BOUNDItt VALIS ANALISIS 

(-SAFITI I8LATlD BOUNDARY-) --------------- SAIf RELATED 8ACtUP------------- --) ----------- M10-RAFIT RELATED BAC[UP--------- --
ITEM I TAG I NC/AUTO? LOCKID! TAG I IC/AUTO! TAG I MC/AUTO? 1A4l13 

014.. :lC CLSED _O OOITIRIML MA11R COIL RELIEF VALV 
0.4.42 CCI-020 CLOSID gI N L RAIN VALVE. 0ID 0 O CA 

OR MACEU? 
_06.I.I3 CCID I [ CLOl10 _Q, NO . ____ CP-C RITURI LiVilN VALV_ 
06.4.44 CCN-R16 CLOSID No NONE RoME SRCESS EDOWN NY SUPPLI LiNE DRLIN VALV 
06.i.45 CCW-085 CLOSED Mo MoVE lo0E RIC13 LETOOVE E1 SUPPLY LiNE DRAIN VALVI 
.4.45 CCM-015 CLOSED MO l0ll ME 1E 1ECSS LETDOV8 I SUPPL8 LEE VENT VALVE 
0e1.1 CCE-8i CLOSED Mo MoIE loll RICES1 LETDON 1E RETR LiME VI VALVE 
06.4.41 CCV-113 CLOSED 10 MoM Noll lIC131 LTOON 11 RETURN-LIM VALVE 
01.E.49 CCW-451 CLOSED Mo MolE CAP I BIC1S1 LITDON 11 RETURN LiME DRAIN VALVE 
O1.4.50 CCl-1st CLOSID Mo MoRE CA IECESS LET5011 RETUR LiNE VElt VALVE 
06.4.51 CCI-40l CLOSED 10 MOR I RECESS LETDOWN It SATURM LINE VENT VALVE. PAID 

1.ABIONS NO CAP OR RM 
061.10 CCU-?1 CLOERD No loNE 1-6 Xit ik EDOM E EURN LiME DRAIN VALVE PAiD 

MEOWS No CAP OR MAclU? 
_____0653 CCNV-I1 CLOSE1D NO NOE ________ ______ IS LETDOWN1 ESAURN LiNE VENT VALVEI. PAID 

lN Mo CAP OR MACEU? 06.4.51 CCV-141 CLOSED NO CAP N i 11 1R-1IE SUPPLY LiME VENT VALVE 

101 

-06.4. 55 CCWI-VIS CLOSED Mo NoNEll____ ig 11E E -1 E- I UFL1 LiME DRAIN VALVE. PAID SINS 

MOCAPBACU 

* 06.4.11 CCV-R11 CLOSED M0 NoNE 1ONE 11 RE 1 E1 -11 ROTURN LiNE BRAIN VALVE. PAID IRONS 

* 06.4.1 f CCW-166 CLOSED No l- olE CAP I DR ll -1RE MRITN LiME VENT VALVE 
06.4.51 CCW-146 CLOSED Mo NoNE CA? RER RE 1-11A SUPPLY LiRE VENT VALVE 

1..5 CCN-0RIM CLOSED NO--- NoNE' ROME 11___ 1 R -11A SUPPLY LiME DRAIN VALVE. PiNl IRONS 
to CAP oR MACEU? 

06.4.60 CCM-07O CLOSED No MORE NoNE Al 1R 1-11 H- I M ET LiNE VENT VALVE. PAiDl 3EOVS MO 
CPCAP OR MACU 

04.4.64 CCW-461 CLSE N mNNE - CA? 111 1E -111 RETURN LiNE VENT VALVE 
064.2 C-IM LSE N moNE CAP I REACTOR MELELD COOLING COIL SUPPLY LiME VENT VALVE 

06.4.52 CCI-4TI CLOSI3 10 g 

01.4.63 CC-IIR CLOSED Mo MNEl CA? N RECTOR 11ILD COLING COIL SUPPLT LiME DRAIN 

H6.4.61 CCV-D19 CLOSED NO NoNE MoRE S RECTOR IML COOLING COIL SUPPLY LiNE DRAIN 
-__--_------_ VALVE. PiDl $EOVI MO CAP O1RACMP 

06..65 CCMRR CLSED NO - - NNE --- loNEl REACTOR ENEELD COOLING COIL EUPPLY LiNE DRAIN 

VALVE. PROD IRONS MO CAR. OR MACRU? 
H.4.116 CCV-081 CLO31D M0 mol NOEloREl REACTOR 311ELD COOLING COIL SATURN LiME DRAIN 

06.41? CW-IR LOSE NO NON ROE VLVE. PAiDl SNOWS NO CAP OR RACERF 
06-461 CV-01 CLSED 0 lol 108 1REACTOR S1NIEL1 COOLING COIL RETURN LiNE D1AIN 

VALVE. PAID SNOWS MO CAP OR RACRP 
El1.68 CCN-118 CLOSED-M R0 MORE1 mol REACTOR 311ILD COOLING COIL RETURN LIME VENT 

VALVE. PAID IOH NO CAP OR MACEU? 
01..69 CCV-41 CLOSRED MO NONE ROME - SEACTOE WNILD COOLING COIL RETURN LiNE DRAIN 

-VALVE. PAID SNOWS NO CAP OR MACEU? 
06.4.10 CCV-191 CLOSED MO RoMi NONE SREACTOR SMIELD COOLING COIL RETURN LiNE VENT 

--------VALVE. PAID IROWI .NO CAP OR RACEOUP
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IOUNDIRI VALVE ANAL13IS 

(-0-AP11 RILATID IOIJNDI!-) ----- ------- SAFE?! RELATED BICIUP ------- -------) ------------ 101-JAIRTI RELATED RICHUP-------
ITEMN I TAG I IC/AUTO? LOCEED' TAG I IC/AUTO' Tic A C/AUTO' 11111112 

~....fl.I.ICCNfI3 LOID .0 - ONEMONI ________ ___-CC B1TEUIAIIJILI-IALVE.-tD3VIIEDJ0Ca- -_ 

-- - -- ------ - - - - - - - - - - - _ -- - - - -- ---- - - - - - --
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SECTION 7: SALTWATER COOLING
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SALTWATER COOLING NOTES 

1. Item numbers in this section have been assigned as follows: 

07.1: Train A SWC pumping, valves and boundary devices 

07.2: Train B SWC pumping, valves and boundary devices 

07.3: Auxiliary SWC pumping, valves and boundary devices 

07.4: Common flow path and boundary devices.  

2. Table 7-1 is the Failure Modes and Effects Analysis (FMEA) 
for the SWC function. Table 7-2 is the associated boundary 
valve analysis.  

3. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"*" as the first character of the REMARKS field.  

4. Potential single failure susceptibilities in the Boundary 
Valve Analysis table are flagged with "*" in the unlabelled 
field adjacent to REMARKS. Items flagged with "#" in the 
unlabelled field adjacent to REMARKS are acceptable from a 
single failure standpoint subject to credit for SEP Topic 
111-6 seismic boundary criteria.
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SALTWATER COOLING SYSTEM REFERENCES 

Piping and Instrumentation Disarams 
5178330 Circulating Water System (Sh 1) 
5178331 Circulating Water System (Sh 2) 
5178350 Salt Water Cooling System 
5178380 Service and Domestic Water System (Sh 1) 

Elementary Diagrams 
455378 MOV-720A, MOV-720B 
455513 MOV-9, MOV-11, MOV-12 
455514 MOV-10 
5149919 Salt Water Cooling Pumps G-13A, G-13B 
5149975 Lockout Relays, Train B SISLOP 
5150354 Auxiliary Salt Water Cooling Pump 
5150885 480 V Bus Undervoltage Relays 

Procedures 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-2.4-1 Loss of Saltwater Cooling System 
S01-7-11 Saltwater Cooling System 
SO1-14-40 Control of Locked Valves 
SO1-V-2.15 Inservice Testing of Valves Program 

OtherDocuments 
SD-SOl-330 System Description: Component Cooling Water 

System 
SD-SOl-340 System Description: Saltwater Cooling System 
SD-SOl-580 System Description:. Safety Injection, 

Recirculation and Containment Spray Systems 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989 

01
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TABLE 7-1: SALTWATER COOLING FMEA 

0
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IEGINCY CORE COOLING SYSTIM SINGLI FAILUIB8 ANALISIS 

SI 0OPRI UNIT I 
TABLI 1-1: SALTEATR COOLING SYSTI 11SA 

LOCAIL IFFICTI ID 8tTlOD of IIIIEllT COMPNSITING 
If11 DIVICI 10 COMPOMIDT 0 FAILUE 011 DPINDINT FAILURIS DITECTION PROVISIONS IFFICT O ICCS ROAll 

_0441-01EI.IMNUAL-VALVES, -OPEN POTENTIL EUI-OUT OfTRIN A. LOCAL INDICAYIOI, PERIODIC ADIVIISTRTIVLtcNOLR POTENTIAL INOPERARILIT? Of NORMELLP0ITION. INCLEEIS: 
fRil A FLON SvC PUMP IF IVC-304 Not TITIG VALVE LOCING TO PRECLUDE TRAI a Svc SIC-3RI, 302, 300. 111CR at.1.01.01.1 latilith, 314as opu1 

:1TIROTTID TO ( 3500 P I FAILURE, Su ni EU mlAN TRA.N IA~ SU ..L .TO SC PUMP 
Not iRQUiRi FOR LWN-vRiM 
POST-ACCIDENT SNEVECE If 
ALYSENATS COOLING PROVIDNO 01.1.O1.O1.1 MANUAL VALVES, CLOSE0 TRAfIN SVC FUN? OR CCI MEAT LOCL INDICATION.- EiRbIDC fi-REUNDANT TRIN flUA--?OFEI N 

TRAll A FLOW SIE GOR IOT TESTING 
I 11.1.02.1 CIICI VILVES, NONE (PASIIVEI LOCAL INDICATION, PERIODIC INCLUDES IC-31 

*1.1.51.O1.1 ANUAL VALVES, OPEN DIVERSION Of TRIN A SVC FLOE PERIODIC SURVEILLANCE REDUNDANT TRAIN IKOPERINILITY Of TRAI A SVC, POTENTIAL FLOODING ROUNDED if 
TRiNl A ROUNDARY to_ TO CRIN VilSHISTM OR FPOTENTIAL iTARR AliAt FLOODING CIRCULAINIG EAtER SYSTEM ____ 

AMOsPEREE,0 OliniE OF-al TIN.......1.. .101PNSO JOINT FAILURE. E -IA INC MS ?AJLE ?-1 FOR 1DETALE0 

DlE61 Z . -c o i l. UAL VAL VEi , - - CLOS ED loll - EI O DC SURVE I C E No NE R QUI RD NO EB U D R VALVE AN L SIS 

TRill A 500bi5 

01.1.E1.OZ.1 CEECE OR RELIEF NORMAL ISSIIJ NEl PERIODIC SURVEILLANCE NoNE REQUIRED NONE. APPLICANLE VALVES PROVIDE INCLUDES NV-5D _________ 
VALVES, RAlI A lROTECTION oF 
RouNDA0y CC.NE AU AICAEGR 
T -13 PUMPOTOR LOS FLOE REDUCED tail A SC FLOE to PERIODIC TESTING REDUNDANT TRAiN IN0PiRAlILITY Of TiNl A SEC 

CC .. 0.CCI 
01.1.03.01.1 C-13A SEGE 1I OPEN fuTRAI A eC PUMP IUI to PERIODIC TESTING REDUNDANT1 TRAIN INOFREARILITY OF TRAiNl A SIC NORMAL POSITION FOR S1DTAY, 

(51-1114) START OR TRIPS AFTER STARTING ROMIDCTOJRANPTNIL- SRVICE _____ 

DII .E. -11A ENGR I T1CO RAl IN SC PUMP ?IARTIE CONRO ____l tilAL POITO WWTI TRAN1 1,61AFI 

15-l~)FAIUE TO TRip, NESULTING IN NONE REQUIRED POE MII ELICTRICAL POWER DOE TO OUT OF SIC IN OPERAION[ 
- - -- OUT Of SEQUENCE Bus LOADING ______SQUENCIE NLOADING DURING 

FOR I0Il - --- LOP, NoNE FOE MIS 0I.I.01.03.0 C-13. 1 H-8 OPEN NoNE LOCAL INDICATION NoNE REQUIRED NoNE SERVICE EATER ISOLATION TO 
foil TRiN A SPc PUP P/AINGS.  

C-ANORMAL POITION IS OPEN Ri 
I PUMP BUNNIES. SOLENOID VALVE F ______ IRED ACROSS I of 3 PUMP ROTOR 

(52-1134) 

01.10.3.2.1G-13A VEI CLOSED POTENTIAL LONG-TE LOCAL INDICATION, PERIODIC REDUNDANT TRAiN POTENTIAL IIOPIRARILITY A 
DY (OFF) DEGRADATION Of TRAIN A SEC TESTI1G 101 PUNPI TRAIN A SEC _______ I- -- - PMP i RifiGS DURING iORMAL, OR ----- ______ --

POST-ACCIDENT OPERATION 
01 DIIO3E. G- 13A _ V-I SHORTJGEOUND Loss of TRiNl A NEc PUNP DUE CONTROL Room INDICAIiON RIONDANTTRAIN _INOPERARILITY OP tRiNl A SVC 

FROM FAULT ACRO(S TEE MOTOR 
P0ASES EAIC _AOWER SOLENOID 

DI1.1.01.01.1 G-11A SEQ I CONTACTS OPEN TRAIN A SVC PUMP AETOSTART ON PERIODIC TESTING . REUNDANT TRA1I1 IMOPERARLITY Of TRAIN A SEC NORMAL POSITION. SIS/SISLOP 
I 1-,1 (OFF) SISISISLOP DISARLED, OTEERI FOR INJECTION, INITIAL RECIEC AUTO-START DOES NOT REQUIRE 

AUTO-START SIGNALS AND MANUAL PUMP CONTROL SiITCM IN AUTO 
START/STOP UDAPICID
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TABLE 1-1: SALTWATIR COOLING SISTN FEIA 

LOCAL IFFICTS AND METOD OF INMlERINT CONPINSATING 
[TI I DIVICI 1D ONP0 1INT ID FAILUSI tol DIPINDiNT FAILURlS DITICTION PROVISIONS IFFICT 0f CC 11M8ARIS 72777~~~ ~ ~ ~~~ --------- - ____ _______ ____ _ 

01.103.0.1 C D TRAIN A IC PUMP AUTO-STARTS, CONTROL ROOM IRBUCATUON, RRDUIDAATTRAINIOR.SISLOP. POTENTIAL UNOPlflILIT.O__ CANIOT MR -TUT OPCIrQtsNCCLI 
(11-13) foil CANNOT AE MANUALLT TRIPPED. III PERIODIC TESTIG .N lol RQUIRED O lot TIIAIN A ELECTRICAL PONE TO RE ALOADING AnnE Do RniEN tG:E 

TRIP UNAFfECTED out of ISQUINC ouS LOADING lot TiE lug 

Of .1.03.05.1 0-13A 13 (51-1114 LOW CONTACTS OP IN A SlC ?UMP AUTO-ITART ON PERIODIC TETIG NONE REQUIRED FOR 1S/8ISLOP REDUCID RELIARILIt1 Of TIN A 
DISC PUSS (OFF) 6-131 LON DISCEARGE "1EE1URE IC FOR NON-SISIEENLOP EVENTS, 

01lict1 IFills (01)O 
III80SLOP AUTO-START 

f 1.1.13 .1 C-13A 61 (51-1114 LoW CONTACTS CLONED TRAIN A SIC Pup AUTO-STARTm CONTROL BOON INDICATION OHiANT TRAIN 0R IBLOF, POTENTIAL INOPEEAJILITE Of MC PUMPS NUM? 11 MAINTAINED 
------------------- DECE MREE . 0O) It iN AUTO -loll -. 1901111 EURDFOR Il . TRAIN A .LECYICAL.10ONNR DUE TO-III 01-411%.OR EUSIOLAGE ____ 

NILAY) OUT o( OEQUENCE fUS LOADING FOR CALCULAION REVISED to 
SELOP NolE lot IRl INCLUDE IC PUMP START 

CLOSUER 
01.103.05.I C-13A 16 (15-1214 OL0 CONTACTS OPEN TIN AIC PuMp AUTO-START ON (EAEA . . 1SANE AS 1.1.3.1.11 (SABE AS 1.1.3.1.11 

8RLAI) (OFF) - 31.0VELOAD.O0.EU 
UNDERVOLTAGI 01ISA1LED, NO 
EFFEcT ON MI1/NISLOP? 

___ A~~~~~~~UTO-StAB! ------___ ---- __ _ _ _ _ _ __ _ _ 

01.1.03.0.1 G-13A _ t l(51-1114 OVLD CONTACTS CLOEED hAEAS l.1.3.1.j) - lANE AS 1..3.11.1 .iAlI AS (Sa AS I..3..) '(EAM: A .  
RLAI) (ON) 

0 1.1.03.0T.G -1A -All CONTACTS CON TRIN80AIC PUNP.IILL.NOt T PERIODIC TESTIG SU0UNDAMTTRAIIJOLMISLOP, POTIALJ.OSLOLRIJ1O T .G 
(UI RELAY) (OFF) ON SlOE NI UNDERVOLTAGE NON 1EQ0I1RD FOE IS ELECTRICAL PONER 0DE TO OUT Of ENDEEVOLTAGE RELAY 

SEQUENCE BSC LOADING FOR 

Of-Ill- CONTACTS CLO3ED T A SVC PUMP TRIPS, CANNOT CONTROL gOm TRAIN (52IB-OP1RO1E LOO SIO F 

OfI.I.D3.09.1 C-13A TRAN N(CAIO,-111DNTI4OER0IIT0O0TAI0AIN 

IV ElLA) (ON) RE RESTARTED PERIODIC TESTING 
- *..E.E. G1A __ L(l) 4LOW o TRIN ASIVC. PUIt.I D1SCEARGE CONTROL ROOK INDICATIONQ NINAILI A fR PTIIU5lIU__ JjLJiSJ. Id1IM j 

OTI031. _-13 __/A -__oil41 _JCY AI 

DIT PRESS P RSUIR AUTO-S TAT SIGNAL TO 8 IILOPCT 0 N RAEI1D0FOR Il .LECTRICAL FOPER DUE T OUT Of I RELA o t (tDC) 3oSC AFTiE 
RELAY) 0-131, No Effect ON TRAIN A BEQUENCE luM LOADING FOE TRAIN A SVC PUMP RUE1 CLOSES 

SCO FOl IAL BIPD V ~lDC lti 

SIf ASC PUBP AUO-ITAITI0__fl___ICTISTl 

01.1.03.01.1 0-13A 63(52-illO ION off TRAIN A SIC PUMP LON INCEARGE PERIODIC TESTING EOB REQUIRED FOE SISISIMLOP REDUCED RELIAEILITT Of TEAIN I NORMAL POSITION 
D0SC0 PR1SS PRESSURE AUO-START SIGNAL INC FO NO-SISIRINLOF EVENTS, 

8DAILID TOG-11, 10 IFF CT ___NN FOE 0131NINLOP 

ON RillN A S C 
01.1.03.01.I C-131 16 151-1114 OVLD 01 TRAIN A SIC PUMP TRIPS AIND CONTOL R00 INDICATION 1ONE MISLOP, REDUNDANT THAIN SPOTENTIAL LoBS Of IC FUNCTION 1SIC PUMPS BUST RE NAINTAINED 

--- E~!)-CANNOTA RERESTI 1,uINDI .FOR SINB FOR II15W OUN TO LoSS Of TRAIN OUT Of AUTO OR #US VOLTAGI ___ 

AUTO-START SIGNAL TO G-13B A INC PUMP (IIIE1LOP) AND CALCUTIIONE REVISED T 
POTENTIAL CONCURRENT LOSS Of CONS1IR SIC PUMP START 

10gs qulas 90 sis TRAll B sICICA C 01 Vill to 88110 Att leB siau 

out of SIGUISCS BUS LOADIN0 FO40Til AU 

81051-/1SLOP IIIITS 

.lnA T-I IOR IILOO-1114 OVID UPI TRAIN A SIC PUMPIOVERSOlLTO (SANE AS AE.NRA POSIT 
IfAY) BUS UN__1VOLTAG0 AUTO-START 

SIGNAL DISABLED TO C-138 
01.10.0.1 G-131 .521/Al ON AUTO-OPEN 3IGNAL TO NOV-Sill, CONTROL ROOM INDICATION, -- TRAIN A SIC-PUR! TO RESTORE REDUCTION O.F CW NEAT .I.VL. NORMAL POIINIPTRAIN A

(RELAIl DIVERTING CC IPLOWV FROM COMMON PERIODIC TESTING COOLING FOR NON-SIS/SISLOP CAPACITI FOE NON-SIS/SISLOP sic FPUMP INNING 
ERADIE THROUGH TRAIN A CCM 01. EVENTS l/ TRAIN B SIC PUMP EVENTS / ll 0 TR B IC PUMP 
REDUCES CCI COOLING CAPACITY RUNNING. NONI REQUIRED FOR RUNNING, NONE POE SISISISLOP 0R 
IF TRAIN A SIC PUMP NUT SI/SISLOP OR (A TRAIN A.S.C V/ TRAIN A SVC PUMP RUNNING 
RUWIING PUMP RUNNING
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TABLE 1-1: SALTWATIR COOLING SISTEM ?NFA 

LOCAL 1FFICTS AND M8TOD OF INII NT COMPiNSATING 
ITEI I DEVICE I0 COMPONIT 10 FAILURE BODI DIFINDENT FAILURS DiTICTION PROVISIONS IFFICT ON ECCI RENA 

O.03.1. G:13A ofl/A AUTOPN SIGNAL T0. E D1N-418 IN ION, IIOPARABILUTTF IN A 

(ILLY) D113A81L1D, PREVENTIEG AUTOMATIC INITIAL RECIRCULATIO1 SWCJCCE FoR INE1CTION AiD SVC PEEP IN STANDBY 1I1VICIA 
ALINENW Of T A CC1 11 INITIAL RCIRCULATcIOi _ 1z ,1, I. 1dAW SERVICE1 11ATER PRESSURE WV . POTENTIALd W10G1TERM -- CONTROL RBIIDCTO. .OSJA[PERN.OLN JOTNILNPWLT.PECCOMNAURILR ML 2 

DEGRADATION of TRAIN A Svc REQUIRED FoR WING-TER FOR LONG-TEEN1 POST-SIS/SISLOF OCCUR DUE TO POSTULATED 
PUMP SWAINGS, POTENTIAL POST-SIS/11SLIOP OPERATION OPERATION CONCURRENT. SEISMIC EvENT.  

0ELT..T1R DAC-13 TNROUG Sl Dl1-50C RING COOLING STEPS 
NO-SEISIiiC LIESUUD IN tol. ALSO, 

POST-NIN1111,011 F IERDUCES PUMP OTfPUT 
CUNTOL.10111041 VJN LOCALLY 
CLOSED, SO TEAT PUMP 1ST 

II REQUIRED VITS RACEFLON 

01.1.03.11.1 G-ISA EIGR 11 I1SYOC VOLIN WEU TRIN A SIc PuMp CANNOT RE CONTROL R005 INDICATION REDUNDANT TRAIN (WITS MANUAL11 INOPRRIILITTOf TRAINA SVC, 
CONTROL PONER STARTER OR TRIPPED, TRAIE A ETaT CAPAEILIT! Fot REDUCED RELIABILITI Of TRAIN I 

OVERLOAD AND RUE UNDERVOLTAGE 
- 1I 

AUTO-START NIGNAL.T oI A

O1.1.01.01.1 1ANUAL VALVIS, OPEN POTETIAL RUM-OUT OFYtAlNI LOCAL INDICATION, UBIODIC ADNINIETRATIERLI CONTROLLED POTENTIAL INOPERAEILITV Of NORMAL POSITION. INCLUDES: 
TRAll I FLOW Evc PUMPIF SIC-303 NOT TESTING VALVE LOCEING TO PRECLUDE fTRIN a SNC NEC-SIN, 11I, 30). SERVICE 

-- - - HROTTLED TO ( SND GPM . - __ 11JIi i At TRaiN# giAtR SUPPLY TO SEC POMP 
0EARINGE (EEC-S0T, C C V1) 
tot RQUIRED FOR WNG-ti 
POST-ACCIDENT SERVICE IF 
ALTERNATE COOLING PROVIDED 

01.1.01,01.1 MANUAL VALVIS, CLOSED TaIN#RISEC PUMP OR CCIINA LOCAL INDICATION, PRIODIC REDUNDANT TIN INOPERANILITY Of TRAIN I SVC 

Of.1.01.01.1 CRiCI VLVES, NAL INDICATION, PERIODIC INCLUD0E IEC-38l 
fall AFLON TISTING 

01. Z.0I.01.1 ANUAL OILVES, IOIN DIVERSION OF TRAIN N SVC FLOW PERIODIC SURVEILLANCE REDUNDANT TRAIN _ 1 11111311,LITOF TilI , Of POTEIAL FLOODING SOUNDED AT 
__ - i- - ------.. to - TSC2IER VAS ITII OR POTENTIAL 1NTARE AREA FLOODING CIRCULATIEG EATER SYSTEM 

TRAN BRUDAR ATOmiFERR, OR RYPASS OP TRiNl 1EPANSION JOINT FLENU. SEE 

( IC N-1 TA21 V-) FOR DETAILED 
BOUNDARY VALVE ANALYSIS 

OFF.1.1.1 MANUAL VALUES, CLOSED NoNf PERIODIC SURVILLANCE Noll REQIEDA L NO N l 

1.01.01.I CRECE OR RELIEF NORMAL DIISSI II NoNE P VlT PRIODIC SURVEILLATCE Nol REQUIRED NONE. APPLICCA LIIS A PROVIDE INCLUDS A N-RE 
VALVES, TRA INC T IRMAL RELIUF PTECTION OF 
SOUNDARY CCUISIET RIC1ANONRI 

P.H.IS.U. I-I PUNPIOTOR LOU FLOE ROUCE RIlli iC FL O ITI 80TES TING 101DN RAu I 00 IN tRALI SOFl TAINit.0 SIC .OOCUkilla 

DCA -E SGN Et OPEN TRIN B SIc PUMP 1111S TO PRIODIC TESTING _RDUNDANT TRAIN INOPRAILITI OF TRAN 8 SILC NORMAL POSITION FOR LTANDET 
1-IIlSTART ON TRlIPAFER STARING SER-- 1VICE 

07.1.03.01.1 G-11B SIGE It CLOSED TRill I IC PUMP STALS OR CONTROL ROOM INDICATION OPUNDANT TRAIN FOR AILOF, POTETIAL LOSE OF PRiN NORMAL POSITION RITE I AN N 

(51-114) FAILS TO TRIP, RESULTING INILU ls lUSQUIR FoR Its ELECTRICAL POUDB OUR TO OUT OF SIC IN OPPTTION 
out of SEQUENCE Bus LOADING SE. C 0 Ai BUS LOAING DURING 
POE SICLOP LSLOF, NONE FOER 1S
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TABLI i-1: SALTVATIR COOLING SSTIN fRA 

LOCAL IFFICTS AND NITIOD OF IIIRIMT COIENSAtING 
iTEs I DIVICE 1D COEPONIT ID FAILUBI 1001 DIPiNDINT FAILUIIS 1TECTION PEflOIlIONS IFFICT o fCCS BRASH 

Of.1.3.03,1 Q-131 -V-I l LOPNILOCAL INDICATION HON SWIM loss MI I A TO 
(O f f I A L P O T I O N 1 1 P iT E 

__________________________________________________PUMP RUINING. EOLEBOID NIVE 
0iR.a CO I- of PUMP 0O88R 

0O.1.01.03.1 0-131 SitE CLOSID POTENTIAL LOG-T1i lLOCrilA I 9MLPEEIODIC HEUNiT Til POTENTIAL I1OPEEAEILIt1 Of 

PIM1P EEAEIEGI DURING NOENAL O1 
PO(2-ACCI9- OERATION 

Of.*f02.02.2 6-131 - V__ - 110IT/cROUND LOSS of TRAIl INC 191? SUB CONTROL 1OO1 INDICATION REDUNDANT als INOIAEILITQ Of TRSIN CLOSC 
to OVERLOAD TRIP RESULTING 
IRON FAULT MOSSI tIEEOTOR ________ 

DISCES NIC POIR (OLFOID 
VALVE 

Of1.1.03.04.1 G-131 _ 1 lil OL COBTACTS OPNl IN E s uN? A -iAE ON PERIODIC T1lTING REDUNANT Tull IEOPERAEILITI Of TiN I INC NO11AL POSITION. 1 IILOP 
(19-1,1I1 (0ill SisisiNLOP B'ISAcLE"D, OTHE POE ICTION, INETIL SECIEC AUT-3TART ORE NOT BEQUIEE 

AUTO-STB SIGNALS AND 11A1UAL PUlP, CONTROL IvITCE IN AUTO 
ILRTSOP UNAFFECTEDFF 

01.2.03.0I.Z 0-131 - SEQ O CONTACTS CLOSID TRIN I0510 I f1 O Af!fiIT O SQUENCE 
(-,13 (ONl CANNOT if EANUALLI TRIPPED. UV PRIODIC TESTING moNE REQUIHII POE o1l TRAIlN E LECTRICAL 10111KB UE TO UILOADING A1TER DO REENERGIZES 

_____ TRIP UNAFFECTED ____ ______ ________OUT of ERRUENC I l ADING loR TEE lug ___ ____ 

111101 NONE FOR sit 
01.1.03.15.1 C-131 112(51-1111 LON CONTACTS OPEN TRAIN A SVC PIMP AUTO-START ON PERIODIC TESTING NONE KEQUIRED FOB 11l13131,4P REDUCED RELEAILItI Of TRAIN I 

Of ?l31 s (OFA 0-IPA LON HeiA PRESSURE FOR NON-SII/SISLOP EVENTS, 

01.1.03.01.2 0-131 63(52-1117 10I CONTACTS CLOSID TRAIN I SIC PuN? AUTO-START CONTROL Rood INDICATION UDUNDi TIN POE 1111, POTENTIAL 110P11ILT1 Of ISEC Pulps MuST ER RAINTAINED 
DISCHiss (Oil -It IN AUTO NoNE IIQUIDICHIO F01II POWER DUE TO IIFWJtl8 IOLATIOTO 

EBLVIOUT Of SEQUENCE IEU LOADING POE CALCULATIONS REVINRE to 
EBELOP. sonE FOE ilA INCLUDE 0C PUN? St ilt 

CUBCUUB T B IT 0 10 VkALVi 
CLOSURE 

..03.0.1 -131 16 (51-1111 OLD CONTACTS OPE TRAINE SEC Pulp AUTO-TAl N llAElilA (O fP (fl Al (AlE As S 

- fSCT ON AC I/SISLOPl0

IUTO:ITAir _ 

01.1.03.01.1 0-131 H1 (51-1114 OVLD CONTACTS CLOSED 1SANE As t2)I1 (SANE As I.. SASE AS 1.1.3.11 (SANE As 1..35.1 (ANE AS 12352 
RELA11) loNl 

of-110J'.0 0O.F T-1RA SC1 1-l U COCTICTS 8P TRAII B IUC UNAILTERO A RDUNDANT TRIN FOR SISLOP, PL O A 
(UV RELAY) (OFF) ON SOEL IL UNBIRVOLTAil NoNE .QUIRED FOR fit ELECTRICAL POWER SUE TO OUT Of UNDEEVOLTAGE RELA! 

II011 FAUDtEA1OSS1fit-.OTO PHASISNC BHCI LOADll 80Lol 

01.1.01.01.2 -13 17-111 WCONC CLOSED TRAIll I SIC PUP TRIPS, CANNOT CONTROL R00N INDICATION, RUNDAIT TRIN INOPRAHILITI Of TRAI SOC 
il/ISLOP Ai) (ONi BE iRSTlCTID PERIODIC TESTING
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TItLE 1-1: SALTUATIa COOLING S111l1 11RA 

IEN I DIVICt ID CONpoNiNT ID IAILURE LCL idS AND tattooIN oiLUR lattalON PROISIN lyric? ON loi111 

IL1..3.18.1 G-l11t 13- . N 115-1211 LogOR 111 11A .11C PIUR-LOV EISCNARGI CONTROL 10011.!NDICATION - 11U111 U 1-0 POTUATLAL.L,1O.OLTIAI.A 1 NLO~~S~CRJ1.tI _ 

DISCO P1131 PaISSURt AUTO-STt SIGNAL TO HIM.OP N0U1 UQUIt OR Ot il NLICTtICAL FOURE DUI TO OUT Of El BNRAT It (loci 3 NRC 1l111 
111,1f) 6-131, NO l11iCid ON 1i111 1 ISQUINCE SMt 1.0*01K lOt MRIN I sic Pulp MRf CLO3t3 

O?.1.03.01.2 G-l39 t (51-11LO IN offflsl i ?NNNC UK? LOS 1tciSkatl PIRIODIC ItITINO Boll tIQUIttI lot 1111111LOP RIDUCtD tOLUBILITY O 1MIN A KORtAL, POSITION 
OIICI ?Bass PatIuat AUO-NTAET SIGNAL INC lot INt-NINININLOP EVtNTS, 

-- tI~~~~l!) . ~~~ DISItLID-TO Gi131a 00-t11ICT___PJfII35LI---. ---

ON TRAIN I INC 
I.6NI01.1 G-131 If (51-1114 OILS ONl TR I SIC JUIl s IND CONTROL loot INoICAioI BONI INLOF, UDINDANRAI nil sTEltiALt L481 Of IlC JUNCTION 8IVC Pumps BUT S 1111TAI110 

S... -ELAII .. CANNOT 1111-1TA1T1, 11101 ------ -.. .A 1 1. .. . QIUI iUlItO TA 0211 Of.AUTOJBJU11 101 6R1 
AUTO-NTART 3101NA, 10 0-13* 1 SNC JPl fNeIL/ OJ4)IAND CALCULATIONI SEVIt22 TO 

POTtUIALII CONCURSINT Loll 01 CONSIDER SNC PUN? JUART 

out of tQItNCI SUN LOIDING CLOSURE 

61.1..0.. G-131 . If 111-1111 ONLDOffi TRAINSA INC ION? OIID AND. 1S1tE -As-,.:..Nl N I.RZ.Il ...ORlALroNIIN..... [flog____ 
ElLA!)BUN UNDIEVOLTAGI AUTO-START 

NI01NA, 11I111,1D TO 6-131 

1111,13.3.0. -I/! DINITING CCNI IL-M lawN CON11ON JIRIODIC TIlTING COOLING lOt NO-11111IILOP CAPACIPI FOR HN1-NINISINLOP INC PUMP SUNNINGC 

El1t111 0 U11 TRlAIt CCI El. SUITSI/ fulRAl A INC FUI INiTS I/ TlAIN A sic Julp * 

11CR UCK COOLING CCT.. U ~I~ SIQ 1t1S U NHiN ItI/IL L E. _______ 

if ?tAID SVNC FUN? No? 1ISINISLOP O1 V/ TRAIN I SNC I/ TSAI I INC PUN? RUNNING 
RUNING Pulp RINNING 

01.1.01.10.1 G-118 off/A Ll UTO-PIIIUIALTOto - ZCA PERIODIC 713T1NG tHoUDANTfll LIMIlIOL 0111ILIT M O,111111 - -19M" 1IQNTIOLNITSII&IL _ 

(BILUT) IISALD, PRIVINTING AUTOATIC INITILd RRICIJLATION INCICCI lot INJNCTION AND. INC PUP IN ST1ni! SIRICt 
ALIGItIT? 0 1 RI1 CCV 1 NItil NT AkLRCICULATION 

- 174.03-.122 0-135 . JtYC OE PRIISURt LOU POTINHIALOOG-iT1al......CQNTROL .OI INOICATION j.NJCU3jIBIGIF1UILIiILTO~ENIUtNCUNALU NT 
DEG0ADATION or TRA I INC k1SQUIUD 101 LON-T1tS lOt L0NG-TIN POST-313/313LOP OCCUt DRt TO POStULATID 
P011 I1NA11NGI, POTINTIAL POlT-1II/SINLOJ 0P1111ION OPIEATION CONCUBUNIT I11311C PVINT.  

N0N-3113N1C LINM . RQUIRID IN tliv. ALSO, 
POIT-31N/11SLOP 11A1LU11 tIDUCtS POP OUTPUT 

CLOSED, to fit poll 1ST 
ONQUIRID 11IN EACRILON1 

01.3.1.1 G-13E -. G IW t 115ZVDC VOLTS LOU TRAIN I SNC PUN? CANNOT 1 CONTROL NOON INDICATION RID1UNDANT TRAN11I1 1 11*1 INOPItAEILItT Of TRAI SIC.  
CONTROL PONUR STARTID OR TaIPPID, TRIN I sTtl CAPANILIT! r UDUCID USLIAILIT! 0f TRIN A 

LOU DISCIA0GE PRISPURI, o:'/LSO~IT)- ..N 091[ONJIIIIIILOVINTS,.  
OVIILOAD AND EUI UUDIEVOLTAGR 
AUTO-STl1T SIGNALS TO C-I3A 

S- ~~~~~~~~~ ~~DISABLID --- ____ ___. -. _____-____ 

47 3.01.01.1 I MNA VALVIS, 0110 AUI IN1C Pulp ALIGNID To TRINl LOCAL INDICATION, IPtIODIC REOUNINT TRAIN (A) FOt POTINTIAL, [NOPIRItILIT! Of NORMAL POSITION 1tICIPT 
AU! sic 11.00 a CCV II TISTING Ill/SISLOP SUTS TtallN I INC El t TOICIFLON SIC-381). INCLUOIS NNC-3ll, 

TROUGN NON-S11lt?! RLATED 313, 315, 3lO...VICIUNPjING 
PIPING IRON Al IC Pulp, VALVES SEQUIRID FOE PUNP 

POTENTIA INTAIl I01* FLOODING SUCTION CONTROL, SIRVICE MATER1 
VALVES FOR FUNP IRING LONG 
TRIN SORVICI. FLOODING 0001020 
BY CIRCULATING NATER 311TOI 
IIPANSION JOINT :FAiLUR1



CDM "M" No. 41383 
page ___Revision No .  * Page 194 o 510 

iIRGNCI CORI COOLING SYSTEl SINGLI FAILUSI ANALISl 
IAN 01011 UNIll 1 

TABLE 1-1: SALTNATIR COOLING lISTEI FIEA 

LOCAL eFFeCts AND MITIOD OF lill8INT COMPISIAT0NI 
II N DeVICe ID CONPONIlT 10 FAILURE 001 DIPINDINT FAILURlS DiTICTION FROV1ION IFFICT 05 ICCi REAIll 

01A3.1l.01.2 AULL VALVIS, CLOSED Aul SVC PEF. TL C RTIU. NOUAL.POSITIOMJOIJNC:IEI 
AUI SVC FLOW TEHING TRAN0 M0Te Pul Off. P? Doe to 

MEET T1c. C0C 3.3.1 ACTION 

AOT SUUIALE FOL LONG-TR 
67.3.11.01.1 MANIIAL DALI. ._ _OPII1 

DURTION Sl PT FTISIA 
111-3.1I.01.1 CIECE VALVES, NoNe 0PASSIVE1 LOCAL IODICATION, PEIODIC IICLUDES IC-131 (PUNII AD 

AU! INC FLOE TESTING 341 (VACUN 1111116 SYItEI 
NY.NONI. MNUAVLVE, -OpEl B UT SIC FLI? 013A1LOD bUE 10. FIIDIC !VIjI4L .. DI AS UP fETY IM TOR ~ I4IIJ~iI~1 P 5 A 14.PO IITilIL...  

ADO SVC SOUNDARY LOIS Of SUCTIONII CONTROL TRAINS BOURDARYI VALVE ANA1LIS 
DV.3.N1.Z01. MANUAL VALVES, CLOSED NONI FENIODIC SURVEILLANCE I011 BEQUIRED NoNE 

AUI SIC BOUNDAR 
6f.3.61.01.1 CIRCI 0 ILIEF NO AL (PASSIVl) te All NO VALVES H TiEl 

VALVIl, AUl INC CATEORY 

OV.1.13.01.1 C-13C PUNP/Noto LOW FLOV REDUCED Aul SVC PUNP FLOW PERIODIC TESTING REBUNDANT FETY RELAD IEOPHRBILITY Of Aul SEC PUlP AUI SEC PUtP OS NOT CUDITED 
I. TRINS FR S[S/SISLOF EVENTS (11, is 

07.3.03.00111l C-f SIC SII 3O1l 
IIOUIEED PlI TcICSSPC MAI.  
ACTION STATE1MENRO 

(5-1311PIRAIILITY 0. G-I 011 
01.3.03.01.1 C-13C ENGPUMp PI TO SAT 01 PERIOIC TETING A S011A 1.3.3.1.11 EQUAL POSITION. P3 COURT E 

(5-1313) TRIPS AfTER STARTING STARTE1 MANUALLY TO SeEt TICS 
03 03 C-ACT ITAT81ENT  

- .- --. .. ______ .-.------- ~ ____- RQUIEJEENTS1 FOR 0-SA01 aEK ~ 

(OFFI 

INOPERABLE 
013..3.03.3 CAN -EGR 13 CLOSED Aul INC PUNP STARTS OR FILS CONTROL R-SO INDICATEON NONE B NoNE loR SINIL SNUB 13 IOLATED ON SIS/SISLOP 

01.3.03.01.1 0-I3C 11-II Opal NoNE LOCAL INDICATION NoSE REQUIRED NoNE ISA ISOLATION TO VACUI 
*1 ~(0S) ?B.- -----.- ---- _ _ _ _PIKING SYIT11 EDUCTOR. NO11AL 

POSITION IN OPEN NilE -II C Oc 
PUNP SLAE N0ING 

01.3.13.03.1 CIS1C _EV-31 CLOSED AUI SC FLIP ISALID BUt TO LOCAL INDICATIONIPRIODIC IIRIAtLITHIlT O Fl,11C PP----------------IUl 08L O IOUIC 

(OFF) LOS OFUCTIONIPRiES CONTEOL TEST1ING 1OF Pulp) TRINS REQUIEEB FOR VACUUM1 PRIME 
SYSTEMI OPI CTTION 

I- __E.3.03.01.3 G-13C SO-3YA SHORT LOSS Of AUT SIC PUNP DUE TO CONTROL ROOM INDICATION REDUNDANT SAFETY RELATED ISOPERAEILITY OP ADE INC FIJI? 115VOC SYSTEMS UNGROUNDED 
PEASE TO PEASA FAULT T1OUGL TRAINS 
SOLENOID VALVE 

0Y.3.03.01.I O-13C -111Il CONTACTS OpEN AU1IVSC PUMP NELL 10T Tll 01 PERIODIC TE3TIEG NONE REQUIRED FOR SIS/SISLOP NONE FOR SINIEISLOP ___ ODAL POSITION. SlOE 11 
_UV IViLAY) 10FF) 3CR LO UIDIRVOLTAGI IF UNDRVOLTAGI RELAY. MNGC AI 

RUNNING ISOLATED ON SI1SI MIL 
01D.3.01.011.1 G-IOC 7-IlZ CONTACTS CLOSED AU1 INC Pulp TRlPS, CANNOT IS_ CONTROLROOM8 INDICATIOm" -'ADUNDANT SA1FETY -RELATED ISOPERABILITY OF AUl INC FLIP 

- . )~UVEILAI) 1O11 RESTANTD PERIODI C 'hTiKG- TRAINS... .....- -.---- -- .--- . ..-- .  

1.3.03.05.1 G-ISC SERVICE WATER PRE3SULK LOW POTENTIAL LONG-TER CONTROL ROOM INDICATION RIDUNDINT EFETY RELATED POTENTIAL INOBORBILITY Of AU1 AUI SIC PuMp I NOT CIDITID 
D0GRADATIOR OF AUi SC PuMpLLI1 SC PIMP FOR 33LOP EVENTS (11, I 
BEARINGS NON-SEISMIC), NoR IS It 

SUTITABl FOR LONG-TIS 
OPERATION FOR 10-313/313LOP 

EVENTS DE T TC POTENTIAL) 
FOR SUCTION STSAINCR CLOGGING
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TABLE 1-I: SALYBATER COOLING 31STEN flA 

LOCAL EIKYST AND N HTEOD of - . - lu INEETCOMIINIG- - ..  
1ill I DIVIC ID COMPOEilt ID FAILUR 8001 DIPENDINT FAILUBS DITICTION PROVIlION EFFICT o ICCB RMARS 

Of.I3.0l 0-13C ISA PRISSUII LOu AUI BIC FUNP DISAILID DUI TO CONTROL 1008 INDICATION NlDUNDAIT AT BILATED INOPENAIILITY Of AUK NC ?UK? AU! NC PEP U NOT CREITED 
LOSS Of SUCTIONIPRIlE CONTROL TRAINl FOR SI/fILOP EVENTS (IN, is 

FON -Sll/IIL, NON illT 
SUITAILI FOR LONG-TIRM 
OPERATION F08 NOI-SINLP 
EVINTS DUE TO Til POTENTIAL F08 SUCTION STRAINI CLOGGING 

1.3-0.1.YIGIS GS IUVEDC -VOLTS LOB - AU!NCPM ANTN YR OTO ON INCKCA1T'IIIAH Ool60 1 oD IAIO REDUN-onNT SAuff T -EAi1OP~jd1TLTTO - l I k N- - 11-W I I IAMlF 
CONTROL POWUR ON TRIPPID TRAIN ISl/SISIOP IBEISPICTIVE OF 

?81T STATUS Of ITS INDIVIDUAL 

Of.4.01.01.1 NANUAL VALVIS, OPEl NmoN PEI0DIC SUNVEILLANCI NoNl NEQUIllD loll NORAL POSITION. INCLUDS: 
COMN0 ON PATN __C-30 

0N.4101.61.2 IANAL VALIlE, CLOS10 SBC DISCIAROI TO OUTFALL Pill0DIC S08VEILLAE FAILUR PNICLUDED sv IOPittILITy OF 80TE TRAIND Of 

VALVE LOCING CO80 FLOM PATi SLOCEED FROM NOTE CCV II AbilllETRATIVELI CONRBOLLED SIC/CCI NEAT REMOVAL 
St.4.11.01.1 CIBMI VALVIS, N0ll (WAHIMll1)ll1 

AVI f11 COO LO PATS CAGOR 
O1.4.01.01.1 MANU VALiS, OpN NBC DIOCEARCE PE0N ROTE CCV 11 PERIODIC NURVEILLANCE FAILURE F11CLUDED IT POTENTIAL INOPERANILITI of NoTE POTETIAL FLOODING BOUNDED T1 

CO ON Y iH H - - PARALLELID BIE CIC NATER ADNINISTE1AHI LT CONtIOLLED WBIN OfF BIC NEAt RENOVAL CIEC VATER NIANION JOIT 
PUMP SUPPLO TO. PCI . 0 U VALVE LOCIN2 Fot oil E ts, NONE POE CI,0r FAILURE. In tAn Y- Fot 

I ------------ _____ - - - -POTENTIALLY RDCNB SC FLOB III -- ________- E ICN CIRO BAIRN PUMPS ASS DETAILED NOUNDARY VALVE 
VINi-i CiRC BYERPUMPS6 ONTRID AND LOCRID OUT). ANALYSIS 

PO01501A 10Ul0All FOOII 01.I.01.01.1 MANUAL VALVES, CLOSED NoNE __l I IVEILLANCI NoNE E1QUINED Po l I 

1f.4.01.01.1 EANUAL IALVIS, OpEN SIC PUMPS ARALLED AT CCV I PINIODIC NURVEILLANCE FAILURE PRECLUDED E POTENTIAL INOPRAMILITY Of DOTI 
CRS-OVC INLETS, POTENTIAL FAILURE Of ADIINTRATI FELT CONTROLLDSAFT ElATE NB,110SC PUMPS DUE TO__________ 

CRUSNNINEC -N PUPDut TO OUNOUT VALVE LOCEING nEQuRTIAL RU-01-0U 17A I URE F0 
OPERATING-tPIMP, AUTO-START oP 

S STANDS? PUIP AND ITS SSQUENT 

*Y.-01-Z1. MANUAL VALVES, CLONED NoNE PERIODIC SUIRILLANCE Noll RE11UIRED0 NNE NORMAL POSITION 
CSOSI CONNICT___ 

0f-. NORM3.1 CllCI 01 BIiF 1ORAL (PISSIVI) 
VALVIS, COMMON CATEGORY 
30Ulbill 

TI 0 11 1NVAVISII il 

S1C D.T.II OI C IIO--- RID SVIILACIUAOR OpEB NC DURINGlINAL OPIATION.O LOCAL OIClroLC AI CU1 lPOTTALIOPAILITI OF OT UtIALOINOIU l 
DURING MEt ITR CTOULD THULT OCCURS AUTOMATICALLY ON TRAINS Of IC/CC NEAT REMOVAL NOAL OPIRATION. GATE CLONED 
IN LOSU Of TBCCC COOLING A/IICHLOP P Rio To TURINI TRIP 18 IO 1 AND IITAIL RECI-C GATE 

CAPACI DuE TO ELID - - -___ _________ -OPNDORETRT 

SUCTION T NPIRATURI PRIOR TO 
TUBIC T IP 

Y .I sisMov-9- viLvi/ACTUATOE CLOSED INTAKE GATE DROPS to Rump LOCAL INDICATION -- -NNFORNJCTIO111NITIA -- WL6IE1 _11 1IIIEITOJ1OT1 SCIC WAT PUMP-feUC 10IoN'-O 
STOPS At i OpNAL POSITION. I 1 SCIUCULATION OR LONG-TEM. TRAINS OP IC PUMPS, LOCATES UFFICIENTLY ABOVT OVC 
NORMAL FOR BEAT TRIATIST AUI SBC PUMP FoR INTRIM POTETIALLY CAUSING LOSS Of PUMP SUCTION to toVENT IS 

UDICPCDUTOOU PUMPS FOUAL LOCI(NO OfG NlUMPSA7,AUI M01PUMFIU O 
CIEC BUYER PUMP TRIPI OR iF IS NON-SAFETY RLATED AND 
PRIOR TO SOSLOP UOBEILAC ROM SGR NI, ECl 1 LIT 

ICOLATIEO SIS/ISLOPMB
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TABLS 1-1: SALTEATlE COOLING S1STIM FAil 

LOCAL FFICTS AIND 8ETOD OF 1511181 CONPNISATIEG 
Ifie I DIVICI 10 COMPONINT 10 FAILURE NODS DIPENDENT FAILUS DITICTION ROV13101 IFFICT ON ECCI E1lARls 

61..0302.11.J 0V- . M (-3 CONTACTS CLONED GATE ACTUATOR ONEE NOt..N _ _UL1OIIIDlCCAC1OU_ _ 
(OFF) LOCEER-OUT ON NIELOP 1,T. NICE 13 ISOLTID ON 

01E/.00LO. IND0PENDENT Of 

(4D-155) 
01*.I.04.01.1 805-10 SALVEIACTUATOE OPENNNilIGHL PRTO.LCLIDCTO ATRTIIIENETI OETA HNAIIYO OEOTALGT.PSTO O 

IN LOSS Of SNC/CCN COOLING 11I1/81I1,OP PRIOR to MIN TRip AN OUTFALL RECIEC GATE OPENED 
CAPACITY DUE TO ELIVAED PotT CLOAT 

Of... --.1SUCTION 10RAU PI-T11200 LoS-COT 

(111011-Fl) 

01.1.01.0.1 NOV-I VALVE/ACTUATO CLOSED OUTFALL GATEELOCU CIEC MATER LOCAL INDICATION oNE REQUIRED ost NC DISCCAUGLI TO TFALL FIFE 
- . . . - - . ISCNAEGIROSCONDENSSRSN$O- .-- ,_______--G____ 

IISRAQI TAIJ EFFEcT ON Svc Is UNAFFECTED EY fill FAILUEE 
0.4.0.03.1 NOV-10 L3- CONTACTS OPIN OUTALL GATE CANNOT ES CLOSED LOCAL INDICATIO, PERIODIC RAT TRIP/TUIN TRip POTENTIAL INOPERAMILITY Of RoTl OUTFALL RCIRC GATE INOV-111 

. - .- (NV-I? -- TO. L3fill- TEAS Pyli jEJRN NEAT TESING OCCURS AUTONAICI L 0RISQICcCJA REMO11VAL OPEN1 LIMIT SIITCN. POSITION 
TREAT WOULD RES8ULT IN LOSS Of 11I1/11I1,O1 CANILIT PRIOR TO TWINE11 TRip POE NORMAL OP1RATIOE 
SIC/CCN COOLING CAPACITY DUE 

TEMPERATUER PRIOR1 To TURBINEI 

V _ TRIP 
01.1.03.1.2 NOV-10 _ 13- 3 CONTACTS CLOSED OU L A ERIODIC TSTINGO 

07A.4.4. C0A-1 CCC- VOL1 LOL ol i 111ll 

(Nov-iI CLOSED ITOUT OUTFALL RIC 

GATE . 0ING FULLY OPEN. NO 

01.4.0I.03.1 NOV-10 1 CLOSID GATE ActuATOR POI NOT PERIODIC TESTING l0l1 IGIIIM NONE N0MAL POSITION. ACC-3 LOCEOUT 
(Off) LOCKED-OUT ON N1SLOP RELAY. 8NGR 13 ISOLATD ON 

LOCLOUT RELAYS 
01.1.01.13.1 NOV-IS 11 (13-3) CONTACTS OPEN CATE ACTUATOR POUSE PERIODIC TESTING NONE REQUID loNS 

(ONl LOClDl-OUT, CAT! FAILS AS-18 
01.4.04.04.1 NOV-IS 1CC-3 VOLTS LON GATE FAILS AS-1 LOCAL INDICATION __ N_ EQ l REDll Nlo 

07IE1.0101 MON-I11 VALVE/ACTUATOR OPEN 10NE DURING NOAT OAT. DURING LOCAL INDICATION RIACTOR TaIPITURMIlS lip POTENTIALINOFREARILITY Of ROTE ENTARE UCIRCULATION GATE.  
NORMAL OP1ERTIOL OULD 1SULT OCCURS AUTOATICALLI ON TAINS Of SEC/C REI? REMOVAL GATE OPENED AND INTAKE GATE 
IN LOSS Of S3C/CCV COOLING 3IS/lISLOP PRIOR TO T iNE TEip CLOSED FOE 11AT TREAT 

-CAPACITY DUI TO ILIVItl0 

SUCTION TIPIATURE PRIOR TO 

TURill TRIP 
01..05.0i1 NOV-Il VALVE/ACTUATOR CLOSED $ONE DURING ORIL OPERATION. LOCAL INDICATION O I siAL.  

DURING NAT RAllT, RIDUCES RECRCULATION OR LONG-LOCL TRIN Of SC PUlP0, LOCATED SUFFICIENTLY A/OVT IC 
ENTAIS FLOW TO CIRC MTil AND AUK SIC PUMP FOR INT IN POTENTIALLY CAUSING LOSS Of PIp SUCTION to PREVENT LOSS 
SC PUMPS TO TEAT TIROUGH ECIRCULATIONSERVICE MOTS PUMPS FOO f1 SWEETS (IQ _ OFSIC PUMP lPSl./ 4IISSECLOUMPLO_ 

NOV- At E OPIN CIC MATER PUMP TRIP OR IF IS NUN-SUTRT AND 
PRIOR TO SISLOP PONfRED FROMt tGR V., WDIC Is 

ISOLATED ONTIU t/3LOP
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TABLI 1-1: SALTWATlR COOLING SISTIl fiA 

LOCAL IFFICTS AND HITEO OF INilllNT COMPSISATING 
Iil A DeVICe 10 CONPONINT ID FAILUIl 001 DEPENDINT FAILURIS DITICTION PRO1lSIONS IFFICT ON ICC EABlRK 

of. 1. 1S. 021.s BV -I - 6 l 111-31 COITACT3 CLOSED -gATl ACTUATOR P0111 NOT.- PERIODIC .TESTING NONE-- RU RE f_.Nl_ _ __ _ iRATOIIEIC-LCO 
o0) LOCEED-OUt ON -1SLOP 11LA1. BUGS 13 INOLATED ON 

(142-13 13)IVII o 

_ ILO uIEBDTO 

1..05.01.1 B I (1-31 CONTACTS ON GA ACTUATO POWER FERIOAIC LESTIG NOo foil LOCUD-OUT, GiTl FAILS A N 
6I.4.05.01.1.N OIl ICC- _ VOL LOV GATE MILS AS-IN LOCAL INDICATIO NoNE i/A NoCTlAT 

11-4-11.41.I BOY-[: VILYIACTUATOR OPIN NONE DURING BEAT TREAT. 1URING LOCAL INDICATION ENACOR MH P/ illN TEEP FOTENTIAL INOPEEANILITY1 Of RoTE OUTFALL RECIRCULATION1 GATE.  8 8 - NORNALOPERATION OULS RSULTV3 - A CI 
IN LoSS Of SNC/CCN COOLING II/IISLOP PRIOR to TURNIN11 TRIP CLOSED FOR BEAT TREAT 
CAPACITY RUE to ELEVATD 
IUCT'IUEPRTR PRIOR TO __ -__ 

11-I4.06.01.1 BOV-it YALI/ACTUATOR CLOSED NONE DURING NORMAL OPERATION. LOCAL INDICATION BoNE REQUIRED loNE POSITION OURING NORBAL 
S- ~~- URINO NEALTREA OULD h_ -__ _ - j- _01a1tuH01 

CISC EATEN PulpP DISCEARGE FRO1 
CONDENSER, No EFF0CT ON ICC 

iB 81 1 1f cquaC1SL D GATE ACTUATOR 80L C NOT PERIODIC TAVTING A/ACTUTUIRED NoNE -3 LOCOUT 
-~~~o l 6iFF LOEDOT N SO RELAY. 55CR 13 ISOLATED OW 

IIIILOP INDEPENDENT of 
11.1.06.01.1 BO-Il 16 1RI-1) CONTACTS OPEN GATE ACTUATOR PolEls PIIIODIC TESTING some REQUIRED loNl 

1ON) LOCOJD-OUT, GATE FAILS AS-IS 
61.4.ON.03.1 NOV-it ___ CC-3 __ VOLTS LOW GATE FILS AS-11 _LOCAL INDICATION Nol INORQUIRED NEll___ ______________ 

11.4.41.1I.1 BOY-I VALVE/ACTUATOR NORMAL NoNE LOCAL IBDICATION NolE REQUIRED poNE 
NOV-10 

OV-11 
NOV-it 

N.O.-.01.1 80- VALVE/ICTUATOR NEAT TRAT -OV-I CLOSED TO N, NOV-Il LOCAL INDICATION -RCTOR TIF/TUMINE TRIP POTENTIAL IIOPERABILITY Of RotE 
BOY-10 OPENED, BOY-ID CLOSED, NOV-El OCCURS AUMATICALLT ON Tis of NC/ccE NEAT RE1O1AL 

BOY-Il OPENED. ISULTS IN LOSS Of SIIE/SILOP PRIOR TO TIRINEI TII 
BO-11 SWC/CCV COOLING CAPACITY DUN 

to.E .VATE DVUCTION 
TEMPERATURE PRIOR TO TURBINE 
TRIP 61N.4.01.01.3 BOY-I VALVE ACTUATOR SEISMIC GATES BOY-ID, i1, 11 FAIL1 - CONTROL ROOM ANNUNCIATION, NOD1 FOR ICTION 01 EECIRC IL43 Of SUCTION NEAN TO NoTE SOATI ACTUATORS ARE BO-I CLOSED, GilC CLI T TATO- FOR TO LOCAL INDICATION 101-191C AOU l N1C 1UP ALSO TRAis of IC FUNPS, NO-IloiIC. ClIC EATE PUMP 

- Il-! 11(F OPN POSITION 01ONUR? TOPI-LOSL P LLY CAUSING LOSS Of UCTION 3OT LOC ATED 
-j OY-Il NoTE PUMPS FOR Sit EVENTS NO SUFFICIENTLY ANOVE SVC PUMP 

CiC EiaE Pulp TRIP) OR If SUCTION To PREVENT LOSS of IC 
PRIOR To SISLOF Pup I DPS I 

COATI -AIATAO ~ilP801 ltl 0188tlI 0I1C01.LT
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TABLE 7-2: SALTWATER COOLING BOUNDARY VALVE ANALYSIS
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BOUNDAI VALVI ANALISIS 

(---SAFITY RELAID BOUNDARY-) (-----------------SAINTI IRLATID BAClUP------------- ------------ 01-SAFETY RILATID NACIUP--------- ------
ITIM I TAG I IC/AUTO? LOCED? TAG I gC/AUTO! TAG I IC/AUTO? BANI8S 

01.1.01_C0-Sill CLOSID Il1___ C-ISA DISCRARGI CROSS-cONNECT TO TPCI E1 CIEC 
NATB [ILET AND SIEE Nil PUMPS 

11.1.01 UNINO1N CLO0 o NilN NoNa I-IIA INTRUNINY IPE-CIIE-III 
0i1l.03_ISC-I23. LQ3.0D .01l 

Of.1.01 SIC-336 CLOID 10 01E NoNl C-IA DIECIARCI 11ADER DRAIN 
0.1.05 INC-DE1 CLOSE0 10 No1 NoNl TRAI CC1 R I -SIE INLET IBID VINY 
01.1.01 IC-36 CLONID No 10 __ NO-- TRAIN ACC it TUI-IDE INLET HAD DRAIN 
h710 SC-36 CLSI 10 --1001 ulf v StniiiWlifoVN 
of.1.01 INC-358 CLOSED No 1011 NoNE TRA11 A CCN 11 TUBE-SIDE OUTLET EAD VENT 
of.1.1 SEC-33 CLO0SID No lolE loNE TRAIN I NEi l- OUTLET BRAD BIN - ~~~1 0 itI O S C D 2 C O E OB N N o l El_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ T A I NI A . C C I 1 B E T U N E1 -R I D P -I N D I C A T O R V E N T 
011.11 UNDiOI CLOSID No NoNE loNE TRI A CI Nil TUNE-SIDE D-INDICATOE VENT 01.1.I1 UllONl CLOED N0 NNE NoNE ful I CC1 IUBI-3101 PINDICTOR EQUALIATION 

VALVE. VALVE OPEN COULD RESULT IN PARTIAL BYPASS 
of .l FLON 

O1.1.13 EV-S ILIEF NoNE REQUIRED -lT A CCN BE tU0IDE TEEREAL ENLIEF 
01.1.01 CBS-itt CLOSED III C-I3E 9ISCEARC CROSS-CONCT TO TPCN E1 CIRC 

Ia [SINT AND SCREEN VA3N PUMPS 
07.1.01 UNINOI CLOSED 10 NoNE NoNE 0-10E 183TRUE /- VEll 
Of01..03 SIC-331 CLOSED NO 1001 -- OE --- II_- _____ ________ N-IDE BC4 A iCE BEAIfDl VINYT-________01 .01 SIC-335 CLONID No BoNE No0i 0-111 B13CRARCI IRADER DRAI 
01.2.05 INC-33 CLOSD 10 101 NE ful T IN CCI NIVY -81DE INLET BEAD DENT 
01.2.01 NBC-31 CLO3D 10 NoNE NoNE TRIO 0 CCN N1 TUNE-SIDE INLET BEAD DRI 
01.2.01 SOC-3S CLOSID No NoNE NoNE TRAI# CCI DS TUBE-NO0E OUTLET BAD VENT 

11:1:81I 11 1 18II -1 - - 1811 1811 - - full I El If 1 l Willifl#810- _ 

01.1.10 UIloN CL0810 No OBE NoNE TUIN CCI E1 TOSIDE OF-INDitoR VENT 
01.1.11 UNUiOI CLOSED No __ NoNE NoNE full______________ TR I CCI NI TuNE-SIDE OP-INDICATOR VENT___ 01.1.11 UDIENONE CLOSED No NoNE NoNE TRAINSI CCU 11 TUBE-SIDE OP-INDICATOR RIILIZATIWN 

VALVE. VALVE OPEN COULD RESULT IN PARTIAL BYPASS 
-I~o ___OP1 FLON 

-~iYrl7ID R-]t REIE N REQUIRID full--______ - - AI ftd RE TUNI-SIUB tiitic lAN1iv 
O1.3.01 IVC-351 CLOSED 10 NoNE 4001 Au1 IC Pulp PRIBUG TAN[ DRAI 
Of.3.01 INC-Dll CLOSID 10 NoE NoNi AU INC Pp FREEING TK ViBl 
01.3.03 UN1O10 CLOSED No Nol NONE -01 8iC PUP S O ccASA iRAINVALV 
0.3.04 SIC-30 CLOSID 10 NoNE NoNE AU1 SIC PUMP CASING VENT IF I_ 11.3.05 SRC-345 CLOSE0 No NoN0 NoNi Auk IC Pulp SERVICE vATR VlNT 

S C 3 CLOSEDO NoE AD IC PU CASING D
0.3.0f UNKmOwN CLOSD No CAP A11 INC PUN? INNTREBENTATION VINY 
81.3.08 SC-38 CLONED No NONE N0N _0_ PRIMIG ISTEN NEEVICE AER ISOLATION. VALVE OPEN 

VO 1 318, AIRL [RNilNCISUCTiONCONTROL 
Of .4.01 3VC-311 CLOSED 0 NoNE CAP CCI N INC LOOP 308L VIN. VALVE OPEN COULD RESULT 

[N111AI BINDING UNDER 10 INTAKE 1ATER LEVEL 

6110 -0 LSD s olCNS-SlI, si0 OPEN 3SVC OUTLET IBADER CROSS-CONNECT TO TPCN NI CISC 
POV-1, I NialB SUPPLY NEADER. VALVE OPEN NAl REDUCE SVC 

PLOW DUE TO BACEPRESNURE PEON CIRC BAYER PUBP 
OPERATION. BACIOP VALVES FOY-?IAND 0 AUTO-OPON
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SECTION 8: SAFETY INJECTION ACTUATION
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SAFETY INJECTION ACTUATION SYSTEM NOTES 

1. Item numbers in this section have been assigned as follows: 

08.1: Train A actuation instrumentation and logic 
(including block permissive instrumentation for 
Train B) 

08.2: Train B actuation instrumentation and logic 

08.3: Common (4 kV bus undervoltage) instrumentation 

2. This section covers the Safeguards Sequencers (SEQs) 
including input instrumentation and manual actuate, block 
and reset controls, for both the SIS (Safety Injection 
Signal only) and SISLOP (SIS with concurrent Loss of Offsite 
Power) conditions. The failure modes and effects for 
individual SEQ output relays (ie, individual SEQ controlled 
loads) are addressed in the applicable FMEA tables for the 
actuated systems. The SEQ actuated 480V lockout relays are 
addressed in Section 12 of this analysis.  

3. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"*" as the first character of the REMARKS field.
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SAFETY INJECTION ACTUATION SYSTEM REFERENCES 

One Line Diagrams 
5102173 125 VDC System No. 1 
5102174 120 VAC Vital Bus System - Train A 
5149348 125 VDC System No. 2 
5159826 120 VAC Vital Bus System - Train B 

Elementary Diagrams 
N1546 Sh 3 Station Loss of Voltage Auto Transfer 
63715 Safety Injection System (Sh 1, 2) 
63716 Reactor Protection System (Sh 1, 2) 
449408 FCV-456 and CV-142 
455457 FCV-1112 Solenoid Valve 
5130351 4.16 kV Busses Undervoltage Relays 
5149630 4.16 kV Bus Diesel Generator Breakers 
5150874 Safety Injection Sequencer No. 1 
5150875 Safety Injection Sequencer No. 2 
5150876 4.16 kV Busses Undervoltage and Generator 

Frequency Relays 
5151366 Diesel Generator No. 2 Engine Control System 

(Sh3) 
5159760 Containment Isolation System, PT-1120A, PT-1120B 

& PT-1120C - Train A 
5159776 Containment Isolation System, PT-1121A, PT-1121B 

& PT-1121C - Train B 
5168185 Safety Injection Actuation and High Radiation 

Alarm System 
5180711 Pressurizer Pressure Safety Injection Actuation 

System, PT-3000A, PT-3000B & PT-3000C - Train B 
5202910 FCV-457, FCV-458, CV-142, CV-143,.CV-144 

Other Drawings 
451356 Loop Diagram - Pressurizer Pressure (Train 2) 
5149178 Load Sequence Table, Train 1 (Sh 1) 
5149179 Load Sequence Table, Train 1 (Sh 2) 
5149180 Logic Diagram - Sequencer 
5149181 Load Sequence Table, Train 2 (Sh 1) 
5149182 Load Sequence Table, Train 2 (Sh 2) 
5156589 Block Diagram - Sequencer No. 1 SLSS 
5156592 Sequencer Module Data - Relay Driver Outputs 

(Shi) 
5156593 Sequencer Module Data - Relay Driver Outputs 

(Sh2) 
S6N297 Schematic Logic - Sequencer (CCC Vendor Drawing) 

Procedures 
So1-1.0-L0 Reactor Trip or Safety Injection 
S1-1.0-12 SI Termination 
SB1-1.0-20 Loss of Reactor Coolant 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-1.0-30 Loss of Secondary Coolant 
S01-1.0-32 Loss of RHR Following Loss of Secondary Coolant 

in Containment
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S01-1.0-40 Steam Generator Tube Rupture 
S01-12.3-7 Monthly Sequencer Testing 

Other Documents 
SD-SOl-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 

I
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TABLE 8-1: SAFETY INJECTION ACTUATION FMEA
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TABLE 8-1: SAFITY INJECTION ACTUATION F111 

LOCAL IFFICTS AND NITEOD OF IIIRIT COSPINSATING 
ITDP I DEVICE 10 COMPONEil 10 FAILUSI 110S OEPINDINT FAILURES DETICTION PROVISIONS lFFiCT ON ECCe IEAS 

- -__________ ------ ---- --- -___ ----- ----- .-. - - --- - - -- -.  

..0.0.1 P 3 LOOP . Pt-130 0SIGNAL SIGN Ill PtRSSURE INPUTS CONTROL 
DISABLED TO ISE I AND BLOCK ANNUNCIAIO, PERio TESTING 00/NiSLopI REtuNa no (SISISISLOFI AND NI ALOCK PC-4EOG, PC-IS0I As FEE IPS 
PRlRlSSIVE FOR SEQ I AND 1, PRESSURE CIANNELS FOE SI BLOCK FE11I1SIV FRS I AN I SINGLE FAILUR LNAL1SIS 
LOGIC BICOMES 2/2 FOR-BOTE . -- ---
FUNCTIONS 

08.1.01.01.l PT-30 LOOP PT-130 SIGNAL LOW 1/3 PI PiSSuRl INPUTS CONTROL BOON INDICATION, REDUNDANT PZR FISSURE REDUCED REDUNDANCY AGAINST SEQ 
TRIPPID TO SEQ I AND BLOCK ANNUNCIATION. PIRIODIC TESTING CHANNELI IISISLOP SI 1LOCK 
PEREISSIVE FOR SEQ I AND 1, PERSI I poE E I AND I 

COTOLOGIC R00ER IU/A FOR NOTC 
. FUNCTIONS 0..I1.02.1 PT-430 LOOP PC-43O0 INPUT SPIN ISANE As .I.01.N1.11 (SANE AS 8.1;.1.1.1 (SANE At 1.1.01.01.11 - (SANE AS 1.1.O1.NE.11 SEQ I INPUT BISTABLE AND RELAY 

PC-SEOGd 
AICIl30 LOOP PPC INPUT SNORT PR PRESSURE INPUTS PERIODIC TESTING REDUNDANT EEQITUAT P -REDlCED RELIAEI lLCI C3 PC -SF.  

PC-RSGI DISACLED TO SEQ N, LOGIC PBBBEllVE 8 
RECONES 1/2 ON ENSAINING L 

___- .CHANNELS -__ ____-___ --______ .-.  
08.1.SI.52.3 PT-430 LOOP PC-13SG TRIPPED N/3 PIR PRISSURE INPUTS CONTROL OON INDICATION, 18EUNDANT PEE PRISSUR BIDUCID RIDUNDINCI AGAINST SEQ 

PC-43OG1 TRIPPED TO SEQ 1, LOGIC ANNUICIATION CHANNILS I 8S/18ISLOP 
L6BCOC 1/ ON R 8AINING 

08.1.01.02.1 PT-U30 LOOP PC-430G AS-IS (UNTRIPPD) (SANI AS N.I.0.0.1) (EARN AS N.1.0.0. ) (SEl AS 8.1.01.0) (SANE AS 8..0..) 

PC-I30GI 
O8.1.0I..12 PT-30 LOOP PC-S300 INPUT OPEN 1SAK ASSIIIIPUTS (SIODIC (TASTIGll &NASN8 ( As 8 l LOCl PDNISSIVE INPUT 

PC-43011 DISTAILS AND RELAY 

BBC1LIillIT F/R 018 181i 

IS.1.01.023 PT-SE0 LOOP- PC-4300 INPUT SNORT N/3 PER PRESSUR INPUTS PERIODIC TESTING PC-43011 DISILE TO ILOC PERNISSIVE CHANNELS AND 1 31ELOCE FERXINEIVE 
FoE SEQ N AND 2, LOGIC BECOMES 

08..01.0.NPT-3AINING CANNI0 
08.1.01.03.1 PT-430 LOOP PC-4301 TRIPPED 1/3 PZR PRESSURE INPUTS PERIODI TESTING REDUNDANT PER PRESSUlE REDUCED UDUNDANCY AGAINST SEQ 

PC-43STP TRIPPED TO BLOCK P EISSIVE CEANLS I AND 1 E1 BLOCE EIESIVE 
TRIPPQ I AND 2, LOGIC E3COXES..  

I/ ON RNI NING CLASNELS 
01.1.0I.03.4 P1-430 LOOP PC-S30l AS-IS (UNTRIPPED) (SANI AS (.1.1.3.3) (SAN AS 8.1.1.3.11 SANE As 

08.1-01.04.1 P-30 LOOP VITAL DOS NI VOLTS LON 1j3 PEE PRISSUR I$PUTS - CONTROL 100 INDICATION, REDUNDANT SEQ/TRAIN FOR REDUCED RELEARILITY FOE 5101 1/3 SEQ BLOCK FERNISSIVE COULD 
(8-1I01V) DISABLED TO SEQ I ANS TRIPPED ANNUNCIATION SICIILOP, REDUNDANT PER SIS/SISLOP AND REDUCED ALSO RESULT IF VITAL EUS 

to B T LOC[ PIRRISSIVE FOR SEQ I PRESSURE CHANNELS FOR BLOCK REDUNDANCY AGAINST SI BLOCK AUTO-TRANSFER OCCUU_ DURING 
AND 2, LOGIC NECORES 1/2 AND PEESISSIVE PERNI1slsIV FSQ I AND a FAILURE TRANSIENTr 
1/U RESPECTIVELY ON AlTAISING 

08.1-.0.1 P-430E LOOP..BEG BUS NI VOLTS LOS 1/3 PUI PRESSURE INPUTS CONTROL NOO INDICATION REDUNDANT FIR PRSSUR REDUCED REDUNDANCY AGAist sE 
(8-11R41 TRIPPED TO SEQ I AND BLOCK ANNUNCIATION COANNELS I Si3/si 1OP AND SI BLOC 

PP-ISSIVI FOR SEQ I AND 1, FEILAISIVE FOR SEQ I AND 
LPCC43co0sI III ON iEAINING 
CEANNELS 

0.1.01.0.3. PT-430 LOOP PT-431 SIGNAL HIGH I/3 FIR PRESSURE INPUTS CONTROL ROON INDICATION, REDUNDANT SEQ/TRAIN FOR REDUCED NELIABILITY FOR SEQ I INCLUDES PT -431, 
0ISABLD TO SIQ I AND BLOCK ANNUNCIATION, PERIODIC TSTING IiLANl AS 

IIIPUT ~ ~ ~ ~ ~ ~ ~ ~ A D~Di SHOB -ii~S~ 1/3-3F-6i PRIli F88SUR IMUT PIi0DI TITNIF-$8~lAl-RP88l----lUCLIIBLT 0 1 

PRSISSIV POE SEQ IAND1, PRESSURE CEANNELS FOR SI BLOCK PRNISSIVE FOE SEQ I AND SINGLE FAILURE ANALYSIS 
LOGIC BECOMES 2/2 FOR DOTS PINISSIVE 
FUNCTIONS
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TABLE 8-1: SAFETS INJECTION ACTUATION Flat 

LOCALEFFECTS AND M ETHODO of IMEERENT COMPENSAING1- ___ 
ITIE I DEVICE ID COMPONENT ID ILU1E NODE DEPENDENT FAILUENS DETECTION PROVISIONS EFFECT ON Sca REMARKS 

08.1.01.01.LPT-43LLOOP- -T-13L SIGNAL LO, I13 Pi1 PEESSURN INPUTS - CONTROL 
TEIPPE0 TO SE11 IND 1LOC ANNUNCATON, PERIODIC TESTING CHANNELS IIISLO AND ED 1LOCK 
pEEISSIVE FOE SEQ I AND 2, PERIBISIVE FOE ME I AND I 

-- - - - - - -- . LOGIC BECOMES 1/1.10i NOTE -- _____- .__ -________ 
FUNCTIONS 

01.1-01.OZ.1 PT-431 LOOP PC-43IS INPUT OPEN (SAME As 1.1.02.01.11 (siNE As 1.1.O1.0I.11 (SANEMS I ..1.01.11 (SAME AN 8.I.11.O1.11 SE I DEPOT BISTANLE AND ESLAY 
PC-4311I D8.1.02.02.1 PT-131 LOOP PC-431 NU NOT - ISFPESIR NUI - PRIDCTSIGIDUE 

-___ PC- SHR N6FRPISU11 i*U-l-lE1RC71S-1 REDUNDANT SEQ/TRAIN RDCDRELIABILITT FOR SEQ I 
PC-4311l DISALD TO SEQ l, LOGIC EISlNILOP 

----------------- I Hi 11.0 BES22OREMAiIIG -------____ _ .--

08.101.02.3 PT-431 LOOP PC-43lE TRIPPED /3 FiR PRSSURE INPUTS CONTEOL BON INDICATION, EDUNDANT PiE PRESSURE INDUCED NEDUNDANCY AGAINST SEQ 
PC-4311l TRIPPED to SEQ IOGIC ANUCIATION 

a----- .LP - 3 1,ooP_ _ C __10 

BECOMES 1/1 ON BEMAINING 
CE AMINSLS 

I 0..OS, P-IlLOOP ?-35- AS-IS (UNTEIPPED) .(SAEill I2..2 (SAMEAS . 1.4 AIJ LS UAV LA LZ A - - -- _ __ 

PC-431l 
08.1.02.03.1 PT-431 LOOP PC-431G INPUT OPEN (SAME As 8.0.2 1 (SANE As 8.3.2S AS Is 1SAME AS a[.BLOCK PEEEISSIVE INPUT 

PC-430GI 13IL I EI 
01.1.0.03.2 PT-431 LOOP PC-431G INPUT SORT 1/ z pi P Ri i T I - EEDUNDANT FIR PRESSURE REDUCED RELIAEIL!T FOR I 1 

PC-(30IG DISABLED TO BLCS PEEMISSIVE CHANNELE ANN 151 BLOCK PERMISSIVE 
. 01 -EQAND. 2,. LOGICBECOME ____ ______ _____ 

111 ON REMAINING CHANNILS 
08.1.02.03.3 PT-431 LOOP PC-43IG TEIPPED /3 PU PRESSURE INPUTS PEIODIC TESTING REDUNDANT P01 PRESSURE REDUCED RIDUNBANCI AGAINST EEQ 

PC-430G TRIPPED TO BLOCS PERMISSIVE C8ANNEL1 I AND 151 BLOCK PEUISEIV_ 
FOR SEQ I AND 2. LOGIC BECOMES 
I/1 ON REMAINING CHANNELS 

0.1.02.03.4 P T-131 1LOO PC-43IG AS-IS (UNTRIPP10) (SAME AS I... . A. AN AS h N N.E ._.  
PC-310I 

08.I.000.1 PT-Ill LOOP VITAL BUS 02 VOLTS LW I/S PI PRESSURE INPUTS CONTEOL ROOM INDICATION, REDUNDANT SEQ/TRAIN FOR REEKED RLIABILITY FOR SEQ I 1/3 SEQ BLOCS PERMISSIVE COULD 
~O-I2OIO)DISABLED TO BIQ I AND TRIPPE ANUNCIATION SI/NS 8RDUNDANT PiE 10ISILOP AND RDUCED ALSO RESULT If VITAL $US ______ 

TO BOCSRI SSV O SSQlv h i PRESUR CHNNL 68-4 u FOR LOCEki EDUBANCI A-GINST I BL OCK AT-TRANSFER OCZ6D DURIG 
AND 2, LOGIC BCOMES 1/1 AND PERMISSIVE PERISSIVEI FOR SEg 1 AND 2 FAILURE TRANSIENT 

_____________ I~~~~~~~/ RESPECTIVELT ON REMAINING ____ _______ __________________________ 

08.1.02.05.1 PT-431 LOOP RIG BUS 12 VOLTS LIE I/3 P21 PEESSURE INPUTS CONTROL ROOM INDICATION, REDUNDANT PiE PRESSUE REDUCED REDUNDANCIGAINST SEQ 
(BliUTRIPPED TO SEQ IAND BLOCK ANNUIION CHANNELS B S1S/S1SLOP AND NI BLOCK __ 

* PRuiNsivE fOE doQ I AN 2, FERMISSIVI FOE SEQ I AND I 
LOGIC BECOMES 1/1 ON REMAINING 

1CHANNELS 

08.1.03.01.1 PT-432 LOOP PT-132. SIGNAL RIGS III Fi ES INpuS COTROL R I C O DUCED EBLIABILIT FOB SEQ I DE PT
DIABLID TO 3Q I AND BLOCK ANNUNCIATION, PERIODIC TESTING SIS/SISLOP, REDUNDANT FiR (SII/SISLOPI AND S1 BLOCK PC-ISZC, PC-I31E AN PER IFS PRUPRISSIVE FOR E I 0S BLOCK PERMISSIVE FOR BSE IIND? SINGLE FAILURE LYIS8 

LOGIC BECOMIS 2/2 FOR OTE PERMISSIVE (MI905) 
FUNCTIONS 

l..0.0I.2 PT-43U LOOP PY-OPI SIGNAL L( I/3 PiE PRESSUR INPUTS CONTROL ROOM INDICATION, SREDUNDANT S R P8RSUR. REE.0ED R .DUNDANCI AGAINST 11 IL 
TRIPPED to SEQ I AND BLOCE ANNUNCIAION, PEIODIC"TESTING CHANNES~ I ESISisLOP AND SI BLOCK 
PDEMISSIVE POE SEQ I AND 2, PERMISSIVE FOR SQ I AND 2 
LOGIC ECOMS 1/2 IOlli OOT 
FUNCTIONS
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TABLE 8-1: SAITY INJECTION ACTUATIO1 VERA 

LOCAL EFFICTS AND ITEOD OF INER1NT COMPINSATING 
ITE I DIVICS ID COMPONINT ID FAILUE MODE DIPINDET FAILURES DITICTION PROVIlO1S EFFICT ON ICCs 881ABIS 

PC-13CI OPEN IM Al . . (EAjthS I.A..3. ktAR AM E . SI INPU 11STMLE AND RELAY 

0.1.03.01.1 PT-131 LOOP PC-13ZC INPUT SHORT 1/3 PIR PRSSURE INPUTS PERIODIC TESTENG REDUNDANT SEQITRAIN REDUCED RELIBILITY FOE SEQ 
C-432CL_. P-- DALITO SEQ 1, LOGIC -4S_ 

08.O0ES 12 ON-3 LOPAING 
CHANNELS 

08.1.03.02.3 PT-432 LOOP PC-132C TRIPPIE 1/) PU PlISSURE INPUTS CONTROLROOMINDICATION, REDUNDANT FIR PRSSURE REDUCED UNDANCY AGAINST SEQ 

PC-431CI RIPPE TO SEQ 1, LOGIC IUCiAYIOi CHANNELI SIS/SULOF 

08.1.0I.0311 FT-/3 OOO PC-4320N 
PC-4320IS 

08.1.03.3R.2 PT-I31 LOOP PC-132C AS-IS (UNTRIPPED (Bill S N I SA AS Is (S U 8.1.33.11 
PC-4)C 

08.1.03.03.1PT-432 LOOP PC-43D INPUT OFal ( Is (SAEA IS .I. 1. NI BLOCK PERMISSIVE INPUT 
PC-3IETALE AND RELA 

08.1.03.03.0 PT-431 LOOP PC-(32D INPOT SHOE? I PRESSUR INPUTS PERIODIC TESTING REDUNDANT PZR PRESSURE REDUCER RELIABILITY FOR SEQ E 
PC-431D DISABLEDTO BLOC[ PEEISSIVI CHAMNELS INO I It BLOCK FIR1ISEIVA 

POE REQ I AND T, LOGIC VACOUE 

(8-130191G IANIL 

08.1.03.05.1 PT-43 LOOP BC-I D TRIPPED 1/1 PU PRESSURE INPUTS PERIODIC TESYING REDUNDANT PBU PRESSURE REDUCED REDUNDANCY AGAINST SEQ 
PC-13UDI -TRIPPIS TO BLOCI PERRISSIVEV CHANNELS B AND I5 If LOCI PEMISEIVEI 

FOR SEQ SAIND 1, LOGIC BECOM1S 
______ _______ ______________ ~1/1 OH REMAINING CEANHELS B________ ________ 

08.1.0.01.1 PT-430 LOOP PC-IS( (SA AS 10.1.3.3.1) (SANE AS . (MARE Is 1.1.3.3.11 
PC-T332DO 

0I.1.04.01.I FT-N30 LOOP VITAL BUS 13 VOLTS LO 1/3 pi PRESSUR INPUTS CONTROL ROOM INDICATION, REDUNDANT REQ/TRIN FOE REDUCED RELIABILITY POE SEQ 1 I/3 SEQ BLCK PERMISSIVE COULD 
(:IVDISABLED TO SEQ I AND TRIPPED INNUNCIA .TION WIN/SISLOP,REBIINN PER IA/SISLOP AND REDUCED RESULT IF VITAL BUS 

to BLOC[ PERRISSIVE POE SEQ I PRESSURE CHANNELS1 FOR BLOCK REDUNDANCY AGAINST RI BLOCK AU1TO-TRANSFER OCCURS DURING 
____-_________I ND 1, -LOGIC RECORES 1/1 AND PERMISS1I PERMISSIVE FOR SEQ B ABD 2 FAILURE TRANSIENT 

1/2 RESPECTIVELY ON REMAINING- -- - - -_________________________________ ______________ 

08..0.01.3 PT-43 LOOP RG BUS 1 VOLTS LON 1/3 FIR PRESSURE INPUTS CONTROL ROOM INDICATION, REDUNDANT PER PRESSURE /DUC0D REDUNDANCY AGAINSTSE -pAL T R TO SEQ I AND BLOCK ANNUNT I SI/SISLOP AND 1I ELOCK 

PEERISSIVE POE SEQ I AND 1, PERMISSIVE POE S I AND a 
CLOGIC BECOMS 1/ ON REMAINING 

08.I.0I.01.1 PT-I30 LOOP SN. PB/4SO CONTACTS OPEN LOS PZE REINSURE SIGNAL TO NoNE REQUIRED NoNE REQUIRED NoNE SEE RPM SINGLE FAILUREI 
PT-I3E LOOP RECORDER. No EFFECTS ON ________ANALYSIS (5)1051 
PT-I)1 LOOP umINST uT LOOPS _ .- - - - -.----. --. - -----.- --.-- -

08.1.04.0I.4 PT-I) LOOP EN. PR/I)R CONTACTS CLOSED PAR ILLELING Of / PUS PERIODIC TESTING DUNDANT SIQ/TRIil PO REDUCED RELIABILITY POE SEQ I 
PT-I3T LOOP PRESSURE INPUTS TO SEQ I IND AllUCIALOP, NoN EFOR BLOCE 81/SISLOP AND SI BLOCK 

LC MISSIV FOE SEQ/ An0 DlRIIAD 2 

01I.1.04.01.3 PT-43D LOOP SN. PR/430 CONTACTS GROUNDED CURRENT LOOP RESISTORS SNORTED CONTROL ROOM INDICATION, RIDUNDANT SE/TRAIN FOR S55Q I 813/S13LOP DILED, INABILITY TO UNBLOCK SEQe _____.  

PT-I)1 LOOP CAUSING NIGH LOOP SIGNALS AND ANNC11iAN......ANALPNA0LSO TH5 1AErULCED SDIL59oSMBk 
PT-I)S LOOP DISABLING 3/3 PZR PEESSURE BLOCS PERMISSIVE RECIEC VIA INABILITY TO REOPEN 

INPUTS TO SEQ I AND BLOCK C.-1.2/3.3/1.1 
PERMISSIVE FOR SQ 8 1 ND 2I
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EMIRGNCY CORE COOLING SYSTEM SINGLE FAILUBN ANALYSIS P g 0 8 1 
BAN OSOPRE UNIT I .--.- 

TARB 8-I: SAFETY INJECTION ACTUATION FNEA 

LOCAL EPPECTI AND METEOR OF IMN TOMopflIATING 
ITH I DEVICS 10 COMPONENT ID FAILUED MODI DEPENDENT FAILURES DETECTION PROVISIONI EFFECT ON MCCI MII 

08.1.05.01.1 PT-11201 LOOP _11-11010 TRIPPED 1/ CONTAINM:NT PRESSURE CONTROL AI CQNYINANLREDUCIDEEDUNDNCLAGAINI I 
PA-11201 IMPUTE TRIPPED TO SEQ I, LOGIC ANNUNCIATIOM PEEMEURE CEANMILS I MI/MILOP 

PC-20M (11-2112 RINING 

08.1.05.01.2 PT-liODA LOOP FY-1101 AS-IS (UNTRIPPED) 1/3 CONTAINMENT PRESSUR CONTROL ROOM INDICATION. REDUNDANT SEG/TRIM REDUCED RELIABILITY FOR AG 1 
PA-1120A IMPUTE DESAMLED TO SEQ 1, ANNUNCIATIOMN E/MMO 
PC-1li0-2 LOGIC (1CO1N- 2); ON RINING 

CE ANN ILS 
08.1.06.01.1 PI-11208 LOOP ?1-11108 TRIPPED 1/3 CONTAINMENT PRSSUR CONTROL ROOM INDICATION, REDUNDANT TRAIN A CONTAINMENT RRDUCED RDUNDANCE AGAINET 1EQ $EQ I INPUT RENTABLE AND ALAY 

PA-li08 INPUTS TRIPPED TO 8E 1, LOGIC ANNUNCIATION 
PC-Il20-2 (11-E) BECOMES h/1 oN REMAINING 

CRAMNE LI 
08.1.06.01.2 PT-i08 LOOP P1-li008 AS-IS (UNTRPPtot-IPRID)ESUR CONTROL ROOM INDICTIONlD) 

PA-ll20 IMPUTE DIANLED TO SEQ C, ANNUNCIATION SIE/SEELOP 
PC-ll20-2 (12-2) LOGIC MECOMES 2/2 ON RMAINING 

08.I.0fY01.1 PY-1120C LOOP PI-li11C TRIPPED 1/3 CONTAINMENT PRESURE CONTROL ROOM INDICATION, REDUNDANT TRAIP A COTAIENT REDUCED REDUNDANCY AGAINST M Q I ISPUT 11ETAR AND ISLAY 
PA-1120C IMPUTE TRIPPED TO SEQ I, LOGIC ANNUNCIATION PREESUR CHANNELS I MEE/sIlLOP 

-- - -- - - - - - -PCI~~~~~~~~~~~lBi-12 11-1 EOM / ON REMAINING ___ ______________________________ ___ __ 

01010.PT12CLO I11 AS-IS (ONTRIPPED) 1/3 CONTAINMENT PRSSURE CONTROL ROOM INDICATION, REDUNDANT SEQ/TRAIN REDUCED ERLIANILITY FOE SE0 I 
- PA-I hOC INPUTS DISABLED TO BEQ I, NUCATO __ -____________ JI LLP___________ ---4' 

P 1- E LOGIC BECOMES (/2 ON REMAINING 
CHANNELS 

08.1.08.01.1 PT-i20A 1-110 OUTPUT VOLTS LON 3/3 CONTAINKEET PMRSSURE CONTROL ROOINDICATION REDUNDANT $RG/TRAI JN9 CI NE O 
PT-112NE INPUTS D1SARLED TO HEQI FIEIODIC TEETING SIN/SISL1OP DISABLED 1IGH PRESSURE2 oil CREDITED FOR 
PT-lit0C LOOPS MAIN FEED ISOLATION AND 

______________CONTAINMENT SPRAY F1135 VE____ 
FOR MILD INS1I CONTAINMENT 

08.101.02.1 PT-il20A VITAL BUS 11 VOLTS LOW 3/3 CONTAINMENT PRESSURE CONTROL ROOM INDICATION, REDUNDANT ERG/TRAIN EQ I CONTAINMENT i1GM PRE3EU1E CONTINET NI PESR3 1 
PT-il208 (1-1IIZVI INPUTS DISABLED TO SEQ I AN(U8CIATION-lil) IBILP D1SABLED CREDITED FOR MAIM 
PT-llAC LOOPS A ND CONTAINMENT 

SPRAY PERMISEIVE FOE MELS 
____________________________INIDE CONTAINMENT _________ 

08.1.09.01.1 SEQ 11 80CR SN. CS-1 CONTACTS OPEN RELAY AS SEAL-IN CIRCUIT PERIODIC TESTING RDUNDANT SEQ/TRAIN ERG I SIS/3INLOP DISABLED CONTACTE NORMALLY CLOSED 
DISABLED, CAUSING SEQ 1 SI ENERGIZE RELAY Al 
AUTO-ELOCI (VS. PRISSIVE) ON 

01.1.09.01.1 SIQ I SI ILOCE SM. CS-1 CONTACTS CLOSID RELAY Al CANNOT RE PRELODIC TESTING REDUNDANT ERG/TRAIN SEQ I E18/S18LOP DISAMLED 
DE-101RGIZED FOR SIQ I SI -- _____ 

BLOCI 
01.10.2.1. SEQ I SI BLOC[ Al INPUT OPEN SEQ I SE ELOCEED CONTROL ROOM ANNUNCIATION REDUNDANT SEQ/TRAIN MEG I SIS/SOSLOP 91EABLED RLAY1 I-ENERGIZE FOR SI 

I...OlSE ISI ELOCE Al INPUT SEORT RELAY Al DE-ENDEGIZEE. FAULT CONTROL R001NINDICTION, 111UNDAE QT R NotEGI I AND 1I BLOCKI o I FO E RG I -I 1 1BLC 
0ERG.0.02.1N8ERG SISLONDAI2l1lETLOPE 

CURRENT CAUSES PC-43EII, ANNUNCIATION INJECTION, NONE FOR DISANLED PERMISSIVE CITE USE ADJACENT 
PC-43IGI, PC-132ES to FAIL RECIRCULATIOM CONTACTSFROM SANE PIR 
AS-ES (CLOSED) II CONTACT PEESIURE RELAYS. IEEA DER 
WELDING IN SEQ ISI BLOC CRY. RATING TOO SIGI TO PROTECT 
FAULT MILL OPEN OI5 VDC ERIC RELAYS 

-Ill SIEVING SEQ I
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TABLI 8-1: SAFETT INJECTION ACTUATION FilA 

LOCAL BFFICTS AND EITIOD OF IlillllfT COHPINSATIN0 
ITIE I DEVICI ID COMPONENT ID FAILURI SODI DIFINDINT FAILURES DETICTION PROVISIONS IFFICT 01CCS ISMRIl 

Ok,1,09,01,LSI11LSI.811014_A11 
08.109.02.4 SEQ I S BLOCK AI OFF (BLOC ) (SANE As 1.1.1) 18A11 As (SANI A3 (SANE As 
08.1.10.01.1 Do 11 R-11A CONTACTS OPtI LOSS Of DO VOLTS/FEIl INPUT TO PEBIODIC TEING REDUNDANT SEQ/TRAIN TRAI DIS LED FOR SIBLOF DO VOLTSIFRBQ BELY 

3EQUENCING 
08.1.10.01.2 DO fI E-111 CONTACTS CLOSED DO VOLTS/FED INPUT TO SEQ I, PERIODIC TESTING (SANE I (SANE Is 1.I.I.I 1 

SEQUENCEIG AND POTENTEAL DO 
FAILUR 

08.1.10.02.1 DO p1 152-1-1C OPEN LOSS OF DO BER CLOSED INPUT PERIDIC TESTING (A A.Io.I
'a* CONTACT TO SEQ DISABLING SISLOP 

O8.1... C 1 -15 1014 CLOSED DO BRED CLO3D INPUT TO I1 F1 IODIC TESTING RE SEQ/T I _ ____ REDUCED RELIABILITY Of TRAIN A 
"a* CONTACT CAUSING 515W? LOAD SEQUENCING FOR 11,, 

CONCUEBEET NETS DO BRIE CLOSE 

08.1.11.01.1 SEQ 1 11E-214 CONTACTS OPIN I SIE/SISLOP CANNOT ES PERIODIC TESTING REDUNDANT SEQ/TRAIN REDUCD RELIABILITY OF TRAI 
(SIS INITIATI) MANUALLY INITIATED. FOR D1S/S1SLOP 

NO EFFECT -IAION 
08.1.11.01.2 SEQ 1 ES-2lEN CONTACTS CLOSED 1/1 3EREES CONTACTS CLOSED IN FEBEODEC TESTING REDUNDANT SNITCH REDUCED REDUNDANCY AGAINST S 

(SIS INITIATI) SEQ I MANUAL SIS CIT. I S18I'1ILOF 
SIS-IPRIORSIL/T)SETSNITC___ 

OS.III.2.IUNAFFECTERD 
08.1.11.02.1 810 I BS-ZI66 CONTACTS OPEN SEQ I RDS/31SLOP CANNOT BE PERIODIC TESTING REDUNDANT SEQ/TRAIN FOR ITRAIN A SECONDAET RECEEC CV-1N1/143/14N ACTUATED CLOSED 

(SIB RESET) - RESETFE SI LO, - ___ SECONDARY RECIEC PUMIN!G, NONIPUqPINODISIBLND,1LOSS Of BY REDUNDANT SOLENOID VALVES 
FEE VENTING EBALIGNEENT/RSTART FOR SECONDARY RECIEC PATS SECONDARY RECEIC FLOE01 FATS (ONE PER SRQ/TEAE FER CV).  
OF TRIN A SIMF PUMPS AND CLR AND ILI UNAFFECTED BY TEES 

sREOPNING OfC FAILURE SI FCY-II 
FOR 8SCONDARY RCIRCULATION (Y-IS C) Os AC OVERRIDE 

(NITCE/ILAT TO Fl)E 
I -- -- . - - - - - - - --- -- -9 94- ___________- O IMOS! EVEN IT __ -

SIS/SISLOP STILL PRESENT 
08.1.11.03.1 SRQ I S-I E CONTACTS CLOSBD 1/1 SERIES CONTACTS CLOSED EN PERIODIC TESTING REDUNDANT SEQ/TRAIN REDUCED RELIABILITY Of SEQ 1 

I ------------- __ (~1SI~T) - -SEQ IS IET CIT. ___ _____________ 11111,1 FoE StLOCA SQYR An_ ______ 

TRIT/I/OL/RESET SNITCt /SLE 

08 .1.11.04.1 550 I IIS -2 6 CONTACTS OPE 

SQISSCONTACTS OPEN SEQI NAMUAL S1S, S1S BESET _PERIODIC TESTING __REDUNDANT SEQ/TRAIN FOR IREDUCED RELEABILITY Of TRAIN A ROTARY SNITCE ON ELS3 

I.-TRIPINORIL/EESIT DIABE, REETING: INJECTION AND SECONDARY RECEEC FOR SISBEISLOF, TRIN A SURVEILLANCE PANEL 
ISNITCH) REALIGNEENT/EESTART Of TRAIN A PUMPING, NONE FOR SECONDARY SECONDARY RECIEC PURPING 

- - - - S/FE P0BPS, REO9PENING Of __ RECIRC PATE _ ___ DISABLED, LOSE Of SECONDARY _ 

CV-111/143/141 RECIRC FLOE PATS 
08.1.11.01.1 SUQ I SIS CONTACTS CLOSED 112 SERIES CONTACTS CLOSED IN PERIODIC TESTING REDUNDANT SNITCEES REDUCED REDUNDANCY AGAINST SEQ 

--- - - - -!YIPINORML/RESET SEQ I MNUAL 515, S15_RESET - - -- I S1S/SIELOP AND SIS/SISLOP 
(SNITCH) CITS. ES-I 16, 2166 UNAFFECTED RESETK 

IE.II.1.I. SEQ I ES-216S CONTACTS OPEN SEQ I LOF/SISLOP CANNOT BE PERIODIC TESTING REDUNDANT SEQ/TRAIN REDUCED RELIABILITY Of SE I 
- - L(LOP INITIATE) MANUALLY INITIATED. N0 EFFICT LOT/OSLSP 

ON AUTO INITIATION 1A
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ITERIC COR DOOVICG 10TR COMPORI 10lUI FAILUSHOD (LOPAN 
ONO UNIT I - - ..

TA) 
0 5T.BL 1-I: SAFETY 1ITCTION ACTUATION F 

LOLOCAL INCTI AND METOD OF IHSRINT COMPENSATING 
ITMI DEVICE ID COMPONENT ID FAILURE HODR DEPENDENT FAILURES. DETECTION PRONISEONS1 EFFECT ON WeC 1311111 

08.1.11.05. SEQ I 83-215 CONTACTS CLOSED I11 SERIESCONTACTS CLOSED.IN JEEIQVJC.TISTING - --- ---- 1SITCI DUC [ e 
(LOP IITIAITE) S1Q I MANUAL LOP CIT. I LOP/8IELOP 

TRTP1N/10ML/LIEST SNITCT 

08I110.2S0I LOPIG CONTACTS CIOSE C T- OLOP ESSET I - UNAFECT CANNOT 81 PERIODIC TESTING DISABLED$Q/Iil l C -O T OFUG 
MLFRs? ANUALLY RSET TO PEEBIT DIALDi LC-11O 

. RESTAB? Of TRAIN A NON-SAFETY PN-SAFETY LOADS _____-

LOAS R SC ONDR FOLO INGILOP 
08U.1-11.05. 2sqI_ SYE CONTACTS CLOSED 1/1 1IEBS CONTACTS CLOSED 11 !ERIODIC TESTING __ _ REUNDANT 8EQ/TEIN1 REDUCED RELIABILITY OF SEO B 

(LOPRESI( SQ I MANUAL LOB/LOP RESET LOB/LOP/ISLOP 

TitIP/NCHL/IL113tISITC 

- -.-- ---.. -. -CONTACTSUNIFFECTID .~_ __ _ 

TRIP/MNORIRSET RISET DISABLED, PREVENTING DISABLED FOR SECONDARY SURVEILLANCE PANEL 
.. S ISITI I T RESTRT Of T I -SFETY RCIRCULATION 

LOADLOOCICDAR RIC 

08.1.11.06.2 SEQ I LOP CONTACTS CLOSED ) /1 SERIES CONTACTS CLOSED IN FEEIODIC TESTING REDUNDANT SNITCEER REDUCED REDUNDANCY AGAINST SEQ 
__________ ____TRIP/NORXIL/EESET SEQ I MANUAL LOP AND LOB/LOP I LOP/SISLOP AND AGINSTI BESET_________ 

(SNITCH) -RENEt CITE Eu-2IS 165- --- - - - Of LOB/LOP/INILOF .- -________ 

08.1.11.08.15SQ1 SUBCHANIL I TRIPPID 1/V RIOINT BQ. _ CONTROL ROOK INDICATION, RDUNEAT SUCANNL RDUCD REDUNDANCY AGAINST Big 
(LOGIC) SIBCNNNLS ACTUATD, PERIODIC TESTING I LOBLOP/SIE/SLOP 

LOB/LOP/(LO/ICSLOP LOGIC AND 
TIMING BECOMES . 0 N0__125VDC__US11_VOLTSL 

UN..11.?.2 SEQ I SUSCEANNEL I AS-IS (UNTEIPPED) 1/1 REDUNDANT SEQ I PERIODIC TESTING BEDUNDANT SEQ/TEIN TRAIN & LOE/LOP/NIS/SIN1LOF 
___________ _____ SUECEANNELS FAILED, DISABLING ______DINANLED____________ 

08.1.01.0.1 ITQ I SOOP CANP0 TEIPPED (SAME As (S NI ( AS NI I (S I 
UN.III.A.1SEQ --- - (LOGIC) 

08.1.S012 F-0 L PCEANNILC0 AS-IS (UNTtIPPID) (SAN1A Is (sAEl i Y 
* (LOGIC) 

L DN.I.I2.EI.I SEQ I 115YDC DUE I VOLTS LON SEQ I DISABLED CONTROL ROM INDICATION RIDUNDANT EQ/RAI TRAIN A LOS/LOW/IS/S[SLOP SEQ OUTPUT MATS ARE ENERGIE 
TBI-1 SPT DISABLED to ACTUATE 

08.2.E1.EI.I PT-3000A LOOP PYC-30000 TRIPPED I/S PEB PRESSURE INPUTS CONTROL ROOM INDICATION, REDUNDANT PER PRESSURE REDUCED REDUNDANCY AGAINST SeQl INCLUDES PYN-3NOVA, PYB-3000A 
TEIPPED TO SEQ 2. LOGIC -ANNUNCIATION CEANNELS 2 BU/RISLOP 

* i-- -- ---. -~ - -Becomes l ONR REMINING 
COANNELS 

0E.2.0I.01.l PT-3000A LOOP PYC-30000 AS-IS (UNYEIPPED( 1/3 PER PRESSURE INPUTS PERIODIC TESTING REDUNDANT SEQ/TRAIN EEEUCED RELIABILITY FOR SEQ 1 . . .  

DISABLAD TO SEQ 2. LOGIC - - -_____ - SIS/ISSLOP 
I. I ~ LOBEDCOMES 2/2 ON REMAINING 

CC"ANMN".LS 
ccfO.-- ?- 300 -0- -pI-CIUOIB TRIPPED I/)PZRPEEuSIE INPUTS COMTRO ROM -INDICAIm fiAEDAN PESRERDCE ENAC AGAINS SEQ ICLUDS PS-SNEE, PYuUVO 

TRIPPED TO SIQ 2, LOGIC ANNUNCIATION CANNELS C1S/OSTLOP 
BECOMES 1/2 ON CEMAINING CHANNELS
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TABLE I-1: SAFITY INJECTION ACTUATION F1EA 

LOCAL IFFBCTS AND oiol OF INIRINT CONPNSATING 
ITIM I DEVICE ID CORPONINT ID FAILUE E0DI D8PENDINT FAILUES DITICTION PROVISIONS IFFICT on ICCI IB1At18 

LOOP. - IC-3000E AS-IS (UNTRIPPED) 113 I11 PRESSURE INPUTS -- IERIODIC G 
DISABLID TO SQ 2, LOGIC E/8EELOP 

8ECO1S 2/1 ON EENAIING 

08.1.03.01.1 PT-3OOEC LOOP PVC-300C TEIPPID 1/3 PIR PlSSUBI INPUTS CONTROL BOON INDICATION, REDUCED 
TRIPPID TO SEQ 2, LOGIC ANNUNCIATION CEANNELE 2 1I/SIELOP 

SBECOBIS 1/2 ON REAINING 

CIANNILS 
08.l.03.01.1 PT-3000C LOOP PIC-3000C AS-IS (UNTEIPPD) 1/ PI PRISSURE INPUTS PERIODIC TISTING REDUNDANT SEQITIN RIDUCID BILIAEILITT FOR SEQ 1 

DIS.LDTO SEQ 2, LOGIC 
I . BICOMES 2/2 ON EEMAINING.  

08.lI.5.1. PT-lithI LOOP PY-iltTBIAI 01050 1P-111LO T111 TRIPPED I/3 CONTAINMENT PRESSURE CONTROL RO0E INDICATION, REDUNDANI TRAIN I CONTAINMENT REDUCED REDUNDANCY AGAINST SEQ SEQ I INPUT EIETIELE IND BELAY 
PA-IllIA INPUTS TRIPPED TO SEQ 2, LOGIC ANNUNCIION0 PRESSURE CHANNELS 8 SI/SISLOP 

B..- P~~l-(Il ICOV 1.11 ON REMAINING ----- 
C-ANNRLS 

08.2.05.01.2 Ft-11211 LOOP ?-11211 AS-IS 1UNTEIPPED) 1/3 CONTAINNENT PRESSURE CONTROL ROOM INDICATION, REDUNDANT SEQ/TRIN REDUCED RELIABILITY FOR SEQ 2 

PA-1121A INPUTS DISABLED TOSEQ 2, ANNUNCIA TION SIS/!ISLOP______-1 PC-Il2-1I (1i-ti LOGIC BOMES 21) ON REMAINING 

__08. f2.0.11 IPT-ll11B LOOP PY-il8 TRIPPED 13 coNTjINMENT PRESSUEK CONTROL ROOM INDICATION, REDUDNT TRIN I CONTAINMENT REDUCER 
FA-IIZIE INPUTS TRIPPED TO SEQ 2, LOGIC ANNUNCIATION PEIESR CEAENELS2 SI/SIMLOP 
PC-1121-1 (12-21 E)CO)ES I/1 ON REMAINING 

08.2.06.01.2 FT-Il218 LOOP PI-IllE AS-IS (UNTRIPPBD) CEANnEL ________ ___________________________ INDUCED_______ _____FOR__1__ 

*--~~ ~ ~ - -- I- I- I I -I (IEl-li) LOGIC BICOMES 1/1 ON REMAINING___ ____________ 

08.2.*0.01.1 PT-i121C LOOP P-l!IC TRIPPED 1/3 CONTAINMENT PRESSURE CONTROL ROOM INDICATION, UDUNDANT TRiN N COETAIMMET REDUCED EEDUNDANCY AGAINST SEQ SEQ 2 INPUT EISTAELR AND RELAY 
.JIP-1121C INPUTS TRIPPED TO SEQ 2, LOGIC ANNUNCIATION PRBSSURE CEANNELS 2SIE/SISLOP __ 

PC-1121-1 14-li BECOMEM 1/l ON REMA ING 
CEANNELS 

01.01.01.2 PT-lillC LOOP PI-111lC AS-1 (UTIFPPED) /3 CONTAIN1ENT PRESSURE CONTROL ROOM INDICATIOL DUNDANT INTiN REDUCED ENLIABILITY FOR SII 
J-IlI INPUTS DISABLED TO SIQ 2, ANNUNCIATION EI/8ISLOP 

PC-Il21- 114-1 ) LOGIC BCOMES Z/( ON REMAINING 

08.2.08.01.1 PT-3000A/E/C I-liti OUTPUT VOLTS LO 5 /3 PI PRSURE AND DUNDANT SEQ/TRAI SEQ IS/SIELOP DISABLED NESTPOWER SUPPLY 
LOOPS CONTINMET PRSSUED INPUTS PBIODIC TSTING 
PT-11A/B/C0- DISABLED TO SEQ 2 
LOOPS 

08.2.08.02.1 PT-3000A/8IC VITAL BUS 15 VOLTS LOW 313 PZR PISSUER AND CNTROL ROOK INDICATION, REDUNDANT SEQ/TRAIN S I SIS/SISLOP DISABLED 
LOOPS (8-2901y) CONTAINMENT P0SS1IE INPUTS ANNUNCIATION_ 
Phil121A/8/C .IALDT i 
LOOPS 

08.2I09.I1. SEQ 2 31 BLOCS SN. CS-2 CONTACTS OPEN RELAY E1 SEAL-IN CIRCUIT PERIODIC TESTING EDUNDANT SEQ/TRAIN SEQ 2 SS/SISLOP_ DISAILID - CONTACTS NORMALLY CLOSED TO 
DISABLID, CASING SEQ 28 1 ENERGIZELOCLY EC 
AUTO-BLOCI (VS. PFRMISSIVE( ON 
2/3 LOW PZE PRISSIE CEANNELS
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TABLE 8-I: SA1FTY INJECTION ACTUATION FEBL 

LOCAL EFFECTS ANO METHOD OF INBIRNT COMPENSATING 
fil I DEVICE ID COMPONNT ID FAILURE RODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS REBAilS 

CONTACTS CLOSED RILAY BI CANNOT BE .FRIODI iLTly[(N.. ... il.R tpUmDAIL TAL l 0ISH 11111 QI P ILl.P.1 
Bl1-llllIGIIID FOR 310 2 11I 

-1 RAOCIRI . INPUT OPEN SIQ 1E 81 B0CKED 

08.2.09.02.2 SSIR 2 S BLOCK I INFU T BILA 81 DI-lillGIE10. FAULT 
CURRENT CAUSES PC-43011, I D CONTACS FROM NAE FJE 
PC-431I PC-13201 TO FAIL EECIECULAtEON 
AS-IS (CLOSER) 8f CONTACT FRESSURE RELAYS. 100A RiE 

- . . . WEILDING-1 IQ 1QE 1 BLOCK Cit. _ _-_________RATING TOO 1IGE To PROTECT j 
FAULT NELL OPEN IL l VlC B.Rd BELAYS 

01-209.2.131Q1 81BLO[ 8 ON12-112 SERVING SEQ 2 

is 11.0C.  

08.2-09-01.4 SEQ 1261 BLOCK NI OFl mmOC) 1SANE AS 11119.1 (SM A ..N2I (EAll As NZNlI (Su is ..2I 
S.2.1S.01.1 DO 12 B-l1A CONTACTS OFEN LOSS Of BA YOLTS/FBQ INPUT TO FRRIODIC TESTING 88DUNDAN SEQ/TRAIN TOA INB DISABLED 1O FO 81 0 DO VOLTS/FRI Q RELAY 

-A-UCITI- -IIECIO)0--FR ISQAB, DISANLING PISLOP LOAD .l[ C ....US._ADJA _l_ 

SSEQULTII OSACNCI0 8llPG 

0I.1.10.01.2 DO 12 R-111 CONTACYS CLOSED DO VOLTSIFREQ INPUT TO SEQ 2, PERIODIC TESTING (SAME 1S3 2ISBI (1ARE As .EO.I 
______ (RELAY)CAUSINGPREMATURE SISLOP LOAN ---------------__ ______ ____ 

SEQUENCING AND POTENTIAL DO 
FAILURE 

01.1.10.02.1 DO C;--___ I-- IZCIS0 O_ PON LOSS Of DG BRE CLOSED RNPUT? PERIODIC TETNif~(SW SN?1011 SM A! ..011 -------.  

0 0 CONTACT TO SEQ 2, DISABLING SI1 IO 
LOAD SEQUENCING 

08.2.10.01.1 DO It 152-12CI5 . CLOSED DO Hall CLOSED INPUT To SEQ -1 PERIODIC ESTING REDUNDANT SEQTRAIN DUCED RELIAILITY Of TRAI 
.1 CONTACT CAUNING IISLOP LOAD SEQUENCIG FOR 515WO 

CONCURRENT RITE DO BE- CLOSE 
- ~~~~~~~SIGNAL ------ - ____ _ 

08.2,10.01.1 SEQ 2 ES-3164 CONTACTS OPEN SEQ 2 SIS/SSLOP CANNOT at PERIODIC TESTING REDUNDANT OEQlTRAIN REDUCED JLiILETY Of TRAIN N 
ISIS INITIATE) MANUALLY INITIATED. NO EFFECT FOR SISISIESLOF 

ON AUTO INITIATIONI-15.-12Cli CLOSED 
. SQ... 111 CONTACTS CLOSED C/ONSERIESTCONTACTSCLOSED IN PERIODItISTiNf REDUNDANT 1IE CEDD CY AGAIT NEB 
(SIS INITIATE) S 2 MANUAL SEE CIT. 21I/E18LOF 

_____ ~~~~~~~TRIP/NOR1MAL/REISETSNITCH __ - _________ .: 

08.2.11.02.1 SBQ 2 ES-316 CONTACTS OPEN SEQ I SES/SESLOP CANNOT Be PERIODIC TESTING REDUNDANT SEQ/TRAIN FOE $TRiN N SECONDARY EECERC CV-111/1431144 ACTUATED CLOSED 
(SIS RESET) BEsET AFTER SI BLOCK, SECONDARYRECIEC PUMPING, NONE PUMPING DISABLED, LOSS Of ST REDUNDANT SOLENOID VALVEES___ 

0I8.2.10NG RE.1GMENT/RESTR S NECIEC PATE SECONDARY RECEIC FLOW F-1a (ONT PER SEQ/TRAIN PER CV).  
of TRAIN B SI/FM PUMFS AND CLE AND ELI UNAFFECTED BY TEES 

.-----..-.- -REOPENING OF CV-141/1431114 FA-_____ __ILURE SINCE FCY-II)2 
FOR SICONDRB RECIRCULATION ISITCH/RA 1 TOVRPED 

SY-Il) RAE AN OVEORRIDE 

NODULATION/CLOSERE EVN METE 
(SI/SSSLOP STILL PRESENT 

08.2.11.02.2 SEQ 2 IS-3166 CONTACTS CLOSED 1/2 SERIES CONTACTS CLOSED IN PERIODIC TESTING REDUNDANT SEQ/TRAIN flEECED RELIABILITY Of SEQ 2 
ISIS BESET) SEQ 2 S .. RsET Cit. .../SILOP FOR SiLocA,1_T. AND 

TRIPNORAL/RISBT SNITCH 0SL0 
UlFlICTIl
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. SAN ONOF UNIT I.  
TABLE 8-1: SAFETI iJECTION ACTUATION FEi 

LOCAL IFFICTS AND NITIOD OF Il8l1llT COMPilSATING 
ITEM I DVICE ID COMPONENT ID FAILURE HODE DEPINDEIT FAILURIS DITICTION PROVISONS IFFICT ON BCCI R81Alls 

SB _ __ CONTACTS OPEN* SEg I MANUAL SIB, IIS RESET PERIODIC TESTING RDUNDANTSEQJIAD FOR IEEDUCED RELIABILITY OF TRAIN B ROTARY SNITCH ON SL,83 
jTEIP/NOEKL/ERSRT DISABLED, PREVENTING: INJECTION AND SECONDARY RCIEC roR SIS/SISLOP, TRAIl I SURVEILLANCE PANEL 

(SITI)RALIGNNRNT/EISTIET Of TEAIN I PIMPING, NONE FOR SECONDARY SECONDARY RECIEC PUMPING 
- - - - - -. . - 1/1FN PulBps, REOPENING of ____ RECIEC PATS144 JJAL~.JOLLO _SC ON AE... __________ 

98.2.11,93._ _S1 -W18coicst-a 

CT-SI103/4 RECISC FLOE PATE 
08.1.11.03.1 SEQ 2 SIB CONTACTS CLOSID 1/: SERIES CONTACTS CLOSED IN PERIODIC TESTING REDUNDANT SWITCHES REDUCED REDUNDANCY AGAINST SEQ 

TRIP/NOENL/RESIT 519 IANUAL s1t, SIR BESET I SIS/SISLOP AND SI/SSLOP 
(SWITCH) CIT. 8S-3I61, SIN UNAFFECTED BESET 

08.2.11.0(.1 SBQ 2 IS-3165 CONTACTS OPB SEQ I LOP/SISLOP CANNOT BE PERIODIC TESTING REDUNDANT SEQ/TRAIN REDUCED RELIABILItY Of SEQ I 
- . - - IL9.!NT!MJ -MANUALLY INITIATED. NO EFFECT LOP/SISLOP 

ON AUTO INITIATION 
08.2.110.0.2 SBQ 2 ES-31N CONTACTS CLOSED 1/1 SERIES CONTACTS CLOSED IN PERIODIC TESTING REDUNDANT SBITCN REDUCED REDUNDANCY AGAINST SEQ 

----------------NILA!)SEQ I MANUAL LOP Cit. I___ LOP/SISLOP 
TRIP/NORMAL1RENET SNITCH 
UNALFFECTElA 

0821.51SIt 2 IS-316f CONTACTS OPEII I~llI~_SQ 2__ ESl~ CNTATSOP A189_; LOB/LOP CANNOT IE PERIODIC TESTING REDUNDANT SEQ/RAN TRAIN a SECONDIBY RECiEC 
(LOP RISIT) MANUALLY RESET TO FERMIt DISABLED BY LOCK-OUT Of 

0.S1RT Of TRAIN -ON-SAFETY NON-SAOETY LOAD 
OOADS FOR SECONDARY 

WRWCIRC TION FOLLOVING BIRLO - - - .-- -. __ _ _ _---.--.- .-- __________

08.2.11.06.1 SEQ I ES-SIl CONTACTS CLOSED I/S PEiEs CONTACTS CLOSED IN PRIODIC TESTING REDUNDANT SEQ/TRIN REDUCED RELIABILITY Of SEQ 2 
TIP/Sq l MANUL LO/LO RESET LOt//OIILOPT 

Cit. TRIP/NORMIARE SNitCE..........._______ _________ ___ 
I UNAFFECTED 

08.2.11.0.2 SEQ I LOP CONTACTS COPN EQ I MANUAL LOP, LAN/LOP PERIODIC TESTING REDUNDANT SEQ/TRAIN ?TRiN N NON-SAFTY LOADS ROTARY SNITCH ON DLSS 
TRIP/NORNL/R8SET 18RSE DISABLED, PREVENTING DISLED FOE SCONDARY EURVEI PNIL 

(SITCI) RESTART OF TRAIN B RON-SAFETY RECIECULLATEO 
-- - .--------.-------------. ONTACTS........AD FOR SECONDARY RECIEC____________ DOE. 0.2O. SEQ I LOP COTCSCLOSED i/2 SERIES CONTACTS CLOSED IN RIDCTETN REDUDANT -SYCEES- IDUCED RDUNDANCY AGAINST SEQ TEIP/NORML/RESET SEQ I MANUAL LOP AND LAN/LOP I LOP/SISLOP AND AGAINST RESET 

- (SWI!TCH) RESET CITE. ES-3IES, 3IE? Of LOBILOP/RISLOP 

08.O.11.0S.1EQ 2 SUBCBANNIL I TRIPPED I/1 REDUNDANT SEQ 2 CONTROL ROOM INDICATION, REDUNDANT SUECEANNEL REDUCED REDUNDANCY AGAINST SEQ 
. . .... .__ (L IC- - SUECBANNELS ACTUATED, PERIODIC TESTING I__ LOB/LOP/S IISISLOP _____ 

LOE/LOP/SliSSISLOP LOGIC ANDI 
TIRING RECORDS 1/2 ON 

08.2.11.07.2 SEQ 2 SUBCSANMIL I AS-IS (UNTRIPPED) RI NP REDUNDANT SE A I TRAIN B Wi/OPSSSILPo......  
(LOGIC) SUCANNLS FAILED, DISABLING DIABLD 

.. . . .~~. . . ~2/1 LOGIC FOR SEQ I _____ __ 
08.2.11.08.1 SEQ 2 SUBC NNIiL I TRIPPED (SARE As I iSR AS IILJ.I( - (SANE As .2.1).7.1)- - (SA AS 1 .2.I1.1.I( 

(LOGIC) 
OS 2 11.08.2 380 2 SUBClANNiL Y AS-IS (UNTRIPPID) (SARS AS (SiNE As (SAME Is ( is 

(LOGIC) 
I8.2.12.II.I SEQ I I2SOUC BUS (2 VOLTS LON SEQ 2 DISAILE CONTROL ROOM INDICATION REDUNDAT SEQ/TRAIN TRAIN B LOUBLOP/ISISISLOP SEQ OUTPUT RELAYT 011A NB GIZS 

(2-212) DI SARLED TO ACTUIT I 

RELG n-ST- FTA 1 II-l-108FRSCNAB IODB BCS i8I
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TABLE 8-I: SAFITY INJECTION ACTUATION FE 

LOCAL, EFCTS IND METMOD of INBORNi COMPENSATING 7 

I.  

1788 I DIVICI ID COMPONINT 10 FAILUll 8008FVST 1LRSDTITO RVSIN FETON1C iil 

08.3. 01. 01.1. BUS. 11c_ 11Ln As-1s (UNTR1PPID) 1/ ONm.Bs CU.IPT.PROIC13TN 1DAU J- I---ICURL Ittn -lA-K DI 01IILTA31111 

LOS LOGIC AND SEUG 1 I7- LOP ~~~---------- - .----. .~~~. LOGIC. FOR.Eus. I C. U.ME1COME I..... - I_______ 
________ I 

oN REMAINING CEANLS____ 
08.3.01.02.2 BUS SIC 121-3 TRIPPED 1Il REDUNDANT BUS IC I INPUTS PERIODIC TESTING UTDUNDANT SQ/TRAIN TRIP D DISAPLD) roE MOTE FAILURE PREVENTS START Of LOAD 

______ - (D DLI) TRIPPED TO SEQ SAND .E 81__________MII I LOP if LOB III? of WAkD GROUP AJ AP~jLM]IIAH 
IN_IfIATES _ WEIND SEQ 15LP GROUP A. 11DUCED 1BEDUNDANCI RETRIPE 11G BREE DURING BIloP? 
LOGIC BECOMES 1/: EN BUS IC CV AGAINS TIP P EOPDINLOP 
INPUTS___ 

08.3.01.02.1 BUS SIC 121-31 AS-IS (UNTRIPPED) 1/1 REDUNDANT BUS IC DY INPUTS PREDODIC TESTING REDUNDANT SEQ/TRAIN REDUCED RELIABILITY FOR EI 
(AUI BELA1) DISABLED TO S I. SEQ I LE LOB/LOP 

A8ID.LOP LOGIC FOR BUS IC U UlCV1 

BCOM II ON REINING_____ 

(AUI BILAT) 

UM..O.D2Z US_ IC - 121-31 TRIPPED 1/1-REDUNDANT BUS IC UTI INPUTS PERIODIC TESTING-----.E.!AIQT.I .0 -- TAN IILLgJI.ALUIFEET..TBQLA 
(AU! RELAYS TRIPPED TO SEQ I. SEQ S 818/S1SLOP Bf LOB TRIP Of LOA1D GROUP A LOADS DURING SIB AND 

_INITIATES LOB GROUP A RETRIPS DG BEER DURING NI31,P1' 
08.3.01.03.1 Bus IC _ 2I4 - AS-IS (DTRIPPED) I/1 EDUNDINT BUS IC UV INPUTPIIODIC TESTING RDUNDNT SEQ/TRAIN RDUCD RELIABILITY FOR SEQ 2 (AU! RELAY)1 DISABLE To SEQ 2. SEQ z LOP LOP 

LOGIC FOE BUS IC 11I BECOEIS 
(R/I UV REVAINING CEANNELS 

08.3.01.031 BUS tc 127-71 TRIPPID1/2 REDUNDANT BUS IC UV INPUTS PERIODIC TESTING REDUNDANT SEQ/TRI RUCED REDUNDIC AGAIS 
(AU! BELAY) TRIPPED TO SEQ 2. SEQ I LOP 2 LOP/SIELOP 

- --LOGIC Bic.MES 1/2 ON_-BUS_DC U! ___ 

INPUTS 
08.3.O1.04.1 BUS SiC 11-N AS-IS (UNTRIPPRD) (SANE As 1.3.1.1.11 (SAME AS 1.3.1.1.11 (sANE AS 

(AUI LAY) 

0S.3.1.04.2 SUS 1IC 121-S TRIPPID (SIMIAS (BAMRAIs (fillAS.3.1.1.1) (i I 
(UV RELAY) 

BlUS IIC 127-91 AS-IS (UNTRIPPED) (siA l 3 (SimE Ao 1A A.3.1.1..  S(AD BILAY) 
0830.51Bstc 121-91 TRIPPED (SAME AS 8.3.1.1.21 (SANE S is.SI2 (SAME AS 1.3.1.1,:) (SAME AS 1.3.1.1.11 

0I.3.0I.0.1 RBUS ic 121-ll1 AS-IS IDYRIPPED ( 13 (SIMI AS 1.3.1.3.1) (SAME AS 8.3.1.3.1) 1SANE As S.3.1.3.11 
(AUI tILAI) 

08. .01.0 .1 BU B IC 1 21-Ill TRIPPID SAME s (SNE AS L.3.O.3.AS 
(AU! RELAY) 

08.3.0.01.1 BUS SiC BUS Sic 125VEC VOLTS LOW AVE RELAYS Ill-3D, Ill-?1, CONTROL ROOM INDICATION REDUNDANT SEQ/TRAIN TRAIN A DISALED FOR MOTE RELAYS A(U DE-EIPRGIZE TO 
. .LCONTROL POOnC 121- L, I FC-T D T . SEQ 0 SIOISlLOPl LOB IP Of LOAD ACTUATE. FAILUR PREVENTS INITIATES LOB, SEQ 2 LOP LOGIC GRU A.RDCDRDNACITE PLA RU LOADS 

DIFIN~_1lT FALlSDIITO.POIIN IFIT 08 IC SAl fLll GllSp 

BECOMES 1/2 ON DOS 2C DV AGAINST SEQ 2 LOP/SISLOP DURING S AND ENTRIPS DG 
INPUTS 

_______BREAKER DURING SISLOP OB.3.02.01.1 BOS 12C W27-4 AS-IS (ONTEIPPID) 1/2 REDUNDANT BUS ZC UV INPUTS PIRI1DIC TESTING RIDUNDINT RILALY .. RDUCD RELIALTI OE SIG I INCLUDES POTENTIAL TRANSFOEMER 
(UV RELAY) DISABLED TO SEQ I AND 2. SEQ 2 LOB AND SEQ I AND 2 LOP 

LOB LOGIC AND SEQ I AND 2 LOP 
LOGIC FOR BUS IC .V.ECOME 1/1 
ON REMAINING CHANNELS
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TABLE 8-1: SAFETY INJECTION ACTUATION FEA 

LOCAL EFFECTS IND ITOD or OF811l1l CONPiNSATING ITE I DEVICE 10 COMPONNT ID FAILUSI 11OD DEPENDINT FAILURIS DETECTION PROVISIONS IFFICT oN ICCS BNEUS 

8.1,02.1IU,2 DUS 1C iT . ( fDlPPID I/2DDUNDAtILl .IU HNm"ICMif.1 DITSISS 8UIDAu ltilNAIA I lLIlIL IsO N011_ IIILUANI IITLSTAILOL LOA (UV RELAY) TRIPPED to sE I AIND 1. 6S 1 NIN/N LOP I LOS TRIP OF LOAD GROUP A LOADS DURING SIB AND 
INITIATES N8 AND S 1I LOP GROUP A. BODUCID UiDAiCt RITIIP S BEita DURING SISLOP 
LOGIC BECI11 Il0OLSUB iC UV. _- .Alast.5S0L.LDFlllJLL

INPUTS 
08.3.02.02.1 Bus tc 121-41 AS-1 (UNTRIPPRD) 1/1 RIDUNDANT BUS :C UV INPUTS PERIODIC TNSTING EIDUNDANT SIt/TBAIN RSDUCND NLIAIILITT FOR NDQ I 

(AUI RELAY) oDISABLD TO SEQ 1. Hg I LOP LOP 
LOGIC FOR BUS 1C UV BCOWlS 

1/1 Oil REilINING CHAMNILS 
08.3.02.2.2 US12C 121-41 - TRIPPED I/ RIDUNDANT BUI IC UI INPUTS PERIODIC TISTING RIDUNDANT SQITAIll iDUCED RIDUIDAICI AGAINST Sit 

(AUI RILAY) TRIPPED TO S I EAQ I LOP I LOPlIuSLOP 
LOGIC BECOMES Ill 0 BUS IC UV 
INPUTS 

08.3.02.03.1 BUS 12C lt-li AS-18 (UNTRIPPIDI 1/2 REDUNDINT BUS tC UI INPUTS PERIODIC TESTING REDUNDANT SIQ/TRAIl REDUCED 8ILIAILIT FOR SQ 2 
(AUI RELAY) DISABLED TO SEQ 2. SEQ 1 I,0E LOB/LOP 

- _-MIND LOP LOGIC FOR IUS C UV 
RECOIN 1/I Oil RN1 lilC 
CHANNELS 

08.3.02.03.2 BS 12 1i-81 TRIPPED 1/2 REDUNDANT BUS SC UN INPUTS PERIODIC TESTING UDUNDANT SEQ/TIN TRAIN N DISABLED FOE ROTS FAILURE PREVENTS START Of LOAD 
- - - (AU! RELAY) TRIPPED TO SEQ i. SEn S SISILOP If LOBI TRIP Of LOAD GROUP A LOADS DURING SIN AND 

fs12 I-0INITIATES LOB GROUP A RETRIPI DG BERU DURING SILW? 08.3.02.04.1 SUS 12C 127-10 AS-IS (UNTRIPPID) .(SAKA 8 A 9.3.1.1.1A 
(UV RELAY) 

08.3.02.04.1 BUS 12C 127-10 TRIPPED (SANE AS 8.3.1.111 (SANE AS (SANE As (SANE AS 
(UV RELAY) 

IS.IS,5.2BUSISC - - 11 is-I TRIPPED ED (SAKE AS.i.la.2)_ SAEA .312 JSABSs AN N..124 IBMN At 1.3 .1.11~--_____ 
(I02 RELAY) 08.3.02.05.1 Bus 12 C-101 (SI AS- I (lTRIPPEAN 

(AUI RELAY) 
08.3.02.06.1 Bus tic 127-121 AS-I (( TRIPPID) S As (BilE AS (SANE 1B 8.3.2.3.0 (SA1l AD 0.3.1.12 

(AUI RELAY) 
08.3.02.06.2 PUS 12C lit-12I TIIPPID (ilI ....1-AIA 

(AUI 11ILA1 
08.3.02.0.1 Bus 12U S S C I 25VDC VOLTS LO Al RELAYS 111-!!! 121-N1, CONTROL ROOK INDICATION REDUNDANT SQ/TIN TRAIN I DIASLID FOE ROTS RLAYS ARE ON-NERGIZE TO 

CONTROL POWE 2-6,12-2 PED. SEQ BI 1,0,ITPN LOS TRIP Of LOAD ACTUATE. FAILUR PREVENTS 
2 INITIATES LOE, SEQ I LOP GROUP A. REDUCEDR EDUNDANCY STANT OF LOAD GROUP A LOADS 
LOGIC E UCONDS I1 08U IC P IG AINS1 e I LOPE SLOP DURING 118 ID RETRIPS DO BER INPUTS 

DURING SILOP 

(SA~~~~~~~~~~~~~ll~~--- AS 8....)(A--S-3111 SAIA .... 1 8l S33
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CONTAINMENT SPRAY ACTUATION SYSTEM NOTES . 1. Item numbers in this section have been assigned as follows: 

09.1: Train A actuation instrumentation and logic 

09.2: Train B actuation instrumentation and logic 

2. This section covers the Containment Spray Actuation System 
(CSAS) input instrumentation and logic. The failure modes 
and effects for individual CSAS output relays (ie, 
individual CSAS controlled loads) are addressed in FMEA 
Table 5-1.  

3. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"** as the first character of the REMARKS field.
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CONTAINMENT SPRAY ACTUATION SYSTEM REFERENCES 

* One Line Diagrams 
64383 CSAS Inverter System 

Elementary Diagrams 
64354 Containment Spray Actuation System, Train A Power 

and Control (Sh 1) 
64355 Containment Spray Actuation System, Train A Power 

and Control (Sh 2) 
64365 Containment Spray Actuation System, Train B Power 

and Control (Sh 1) 
64366 Containment Spray Actuation System, Train B Power 

and Control (Sh 2) 
5130351 4.16 kV Buses Undervoltage Relays 
5130826 Containment Spray and Hydrazine Addition Control 

System, Train A (Sh 1) 
5130827 Containment Spray and Hydrazine Addition Control 

System, Train A (Sh 2) 
5159793 Containment Spray and Hydrazine Addition Control 

System, Train B (Sh 1) 
5180775 Containment Spray and Hydrazine Addition Control 

System, Train B (Sh 2) 

Procedures 
S01-1.0-23 Transfer to Cold Leg Injection and Recirculation 
S01-1.5.1 Response to High Containment Pressure 
S01-12.3-35 Containment Spray and Recirculation Safety 

Related Alignment 
S01-12.8-5 Cold Operability Test of Containment Spray 

Actuation System 
Other Documents 
SD-SOl-580 System Description: Safety Injection, Recircula

tion and Containment Spray Systems 
System Description: Safeguard Load sequencing 
System
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TABLE 9-1: CONTAINMENT SPRAY ACTUATION FMEA
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TABLI 1-1: CONTAINMENT SPRAY ACTUATION F8A.  

LOCAL IFFICTS ASD 1ITOD OF INIISTi COPINSATING 
lIEN I DIVICE [0 COMPONEST 10 FAILURI NON DIPINDINT FAILURIS DITICTION PROVISIONS IFFICT ON ICCS INIARIS 

A9.1,01.01.1 Pt1-01 LOOP PI51I TElPPID CHANNIL All-E1 CONTAINMENT CONTROL NOON INDICATIONO CS . TRAIN A AND TiN B CS LOGIC LOOP INCLUDES T1AIS1ITN _ _ 

(BISTABLE) PRSSURN SIGNAL ViA ANNUNCIATION INITIATION, REDUNDANT s 112 ONRMINING PT-Not, TEST SNiTCE AND 
DE-NERGIZING ILAY ACIA TO C0NTAINMENT PRESSURS CHANNELS CONTAINEENT PRESSURE CHANNELS IN3INTOR. ClAo LOGIC FON SACS 

0 .1.01TRAIN A.C0A., A2JCI AND LOOINPUTS TO PREVENT ViTE CONCUR IIN I FROM TRIN IS 9LOP PLUSl 2I3 
TliNL N CSAS. CHANNELS RAND C SPURIOUS ClA) R V-1I CONTAINMENT PRESSUll.  
S-I CONTAINMENT PRESSURE AND BP3TAILP FAILURE IN TRIPPED 

SEQ PTI!/ISoPI I0put LOOsP LROADS COIL goRT IN 
UNAFFCTEDOUTPUT UELAYS 09.1.010..2 ??-501 LOOP PIA(1L UNTRIPPD CHANNEL A NI-NI CONTAINMENT PERIODIC TESTING RDUNDANT CONINMENT PRESSURE TRAIN A AND TRAIN N C813 LOGIC NORMAL POSITION. OUTPUT RELATE 

0.. . PT50 .LO PRESSUR INPUT 1.03.LD TO CANLs COMES III ON L0 ANN NORMALLY ENERGIZED, A TRAIN I AND RI I ClA VIA CONTAINENT PRESSURO CHANNEL SDDI-CTS1l8Z8 TO TRIP 
DELAYS ACIAL ND VCIN R A N IING AiTO CONCURRENT IIII0ILOP PROM T...l.EGIZED. CINLI N AND C 

RESECTIVC SEQ 
11-11 CONTAINMENT PllSSURE AND 
SEQ (81/S81OP) INPUTS 
UNAFFICTED 

01.1.OI.D2.1 PT-50I LOOP LOOP PER IUPPLY INPUT OPEN (SANEA I.II (SAM AS S..IIF (SAME AS 9.1.1.I1.I11 (1A1 1.1.11 
610 

----.-- ____ _ _______ _ I.I0I.oz.z P1-50 LOOP_ _ _LOOP POE SUPPLY INPUT SHOET POSE C LONS IN SUPPLY PROM CONTROL NOON INDICATION, RIDUNDANT CONTAINNTPRESSURE TRAI AND I CRAS LOGIC 
610 VITAIL S U I IPU CAUSIG LOSOF ANUNIATON CIANlELS AND SEQ INPUTS TO BECOMES El1 ON REMAINING 

PONER TO PRS-ll E, -51I, PRVENT SPURIOUS CSA3 CONTAINMENT SE-A NECSRSSUR 
LIS- IA, FIS-SUD, -ICI, -- IC 

CHANNELS MITE CONCURRENT AND OUTPUT RELAYS, RESULTING ___81LO F ROM RESPECTIVE 
IN C AL A NI-SI PISS IGNAL SQUENCER 

T l T iNAA I AND N CAS LOGIC 

IND88 DI/3IN 0541Y 81ANC Ti1ifi IIC I 

l C l lLO 

TRAIN A 

/YDRAZINE 

PUMP 
091010. PT-S01 LOOP_ ACIA RLY TRIPPED CSANNEL A _NI-ElCONTAINIENT CONTROL ROOMINDICATION REDNDANT COTINMENT PRESSURE TEAIN A CI LOGIC NECOMES 1/1 RLAY ES D-NERGIZI TO TRip 

PRESSURE SIGNAL TOTRAINA CHANNELS AND SEQ INPUTS TO ON REMAINING CONTAILUEMT NI-El CSAS LOGIC. CIANNELS B AND C PREVENT SPURIOUS TRiN A CIAS PRESSURE C80NLS VMi 
11S-SI CONTAINMNT PR8SUIl AND lCONCURRENSI l OP PROM SE IIIB1D_ VID Q (SIS/SISLOP) IIiPUTS . TRIN N Clo LOGIC 
UNAFPICTED UAFFECTED 0111.01.01 - 1 LOOP AA (RELAY NTRFPPUD CHANNEL A ISI CONT0INENT IRIOIC TESTINGICATIO 

_-AY ~ ~ ~ ~ VIA BUSNAN IIIIII CAUSISG LOAIN OF AllSilGIC CIATIO1/ 

PRSSUNE INPUT DISALED TO CHANNELS, REDUNDANT TRIN oN REMAINING CONTAINMENT 1-11, 
TO1AIN A CAS LOGIC. CHANNELS B PRESSURE CHANNELS RITE 

IND C SIN-E CONTAINMNT CONCURRENT flSISILOF VioN REQ 
PRESSURE AND SEQ (E 3111iSLO)............... - - .TANNCA LOGIC __ INPUTS UNAIFFICTDI UNAFFZCID USI.141.U(. PT-5U) LOOP CI{B(REL.AY) TRIPPED . CHIANIL A SI-S1 CONTAININT CONTROL R00M INDICATION REDUNDANTCONTAINMENT PRESSURE TRAIN I dOE LOGIC-ENCOMES 112 -RELA1 IS DE-ENERGIZS TO YRlP---

11-H1 CONTAINEllNT PRESSUEIND CONCURRENT SISISILOP FROM SEQ SEQ (SIS/SISLOP) INPUTS .TRIN A C UlAFFICTID UNAFFECTED A9.1.01.04.2 PT-5lI LOOP DCII (RELAY) ONTEIPPED CHANNIL A NI-El CONTAINMEIT PIRIODIC TISTING RDUNDANT CONTAINMVNT PRESSURE TRAIN 8 Cut LOGIC ENCOMES 1/1 
PRBSSURE INPUT DISA8ID TO CHANNELS, RIDUNIANT TRAIN ON REMAINING CONTAINMENT NI-1I 
TRAIN B CSAS LOGIC. CHANNILS N PRESSURE CHANNELS MITE AND C S1-E1 CONTAINMINT CONCURRENT Sli/SISLP FROM SEQ PRESSURE AND SEQ (813/31SLOP Z. TRAIN A CoA LOGIC 
INPUTS UNAFFICTID UNAFFECTED
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TABLI 9-1: CONTAINNllT SPRAY ACTUATION FRIA 

LOCAL IFFICTS AND NBTIOD OF IlERN CONPINSATING 
lIEN I DIVICE 10 COMPONINT ID FAILURE NOO1 DIPINDiT FAILURES DITICTION PROVISIONS AFFICT ON sCC REsABIS 

05.I.0.05.1 PT-501 LOOP. VITAL BUS 11 VOLTS LOW LOSS If POWER TO P15,. CONTROL ROO PUSSUll TRAINI.ID_..CSAJ.OGIC_ 
(8116)-511, LIS-500A, FIN-510, -529, ANNUNCIATION CliANHLS AND III INPUTS to 8ECONIS l of REMAINING 

-5. 3 AND OUTPUT RLAT3, PRVENT SPURIOUS C CONTAINNNT C-N PRESSURE 
2-5,I)SULTING (N CUIL AUl

PRESS IGAL TO TRAIN A AND U Si/siLOP IRON RESPECTI L 
CSAS LOGIC AND DISABLING LON SEQUENCER 
LEVEL TRIP OfN 
OSD.0zi0. SUHP 

N9.(9418B(Il (OT USED) 
OS.I03.0.1 SBQ 1 SUBCSANNiL I CONTACTS OPIN LOGIC RELATS 0PIA , IVI, FIEODIC TISTING 

(29-,6) (UNTRIPPD) AVIE RENAIN DE-RNERGIZED, OFaSEO I SUI IA 
DISABLING I OF 1 RQUID SEQ INPUTS CONCURNT NiTT O3 

09.1.0 0.01.1 BUS 110 Q C 121-3 I (IL AI ) CONTACTSSCLOS D 

09..O.O.ZZQI OBNANE I CONTACTS CLOSED LOGIC BELAYS APIA, APIS, AVIA, CONTROL BOON INDICATION, ERDUNDANT IEI SUECIANEL AND TRAIN I COAN LOGIC NECOERS 1/1 
(29-,E) TRIPPED) AVIB INERGIZE, PROVIDING I Of IRIODIC T13TING CONTaInEET I-SIi PRSuRE ON RENAINING MB SUIANNIL 

U - C RIQUIRIDSQ I INPUTS TO. ..  
0 0.. .USCRAS TRAIN A LOGIC C2A0 CONTAINNETT C TISSUR 

09.I.0(.0.I SUQ I SU1C1A0CEL I CONTACTS OPEN LOGIC RELAYS APIA, APTI, AVIA PERIODIC TISTIG REDUNDANT TRAIN C1A3 TRAIN A DISABLED C318 LOGIC REQUIRES 1/1 TRIP 
LOSO(lTRIPPlD) TOE IS-51, ...- _ CONTIOL-. 88 I O 180IIIDlt _01ITlil-it98330 TilALNDQIIAIAOIUC - LI -AL 

DISABLING I Of I1 RQUIRED S UI INPUTS CONCURRENT NETS t/o 
I INPUTS TO CSAN TRAIN A LOGIC CONTA/818LOPIl0I SPRPSCTIV 

09.1 03.01.1 SQ I - SUBCBAMN L I CONTACTS CLOSBD LOGIC RILATS APIA, APIA I VI , CONTRQL SNNDIC AT QN, ID DAIL SIB EA I. TA I lA S. I 1C GI . IS-11 PRi l3 ll 

(29-118V (TRIPPED) AVYB INRGIZI, POVIDING I OF PERIODIC TSSTING COOTINNFT SI-Rl PRlSSURE ON RENAINING S IACNDL 
I REQUIRED SRQ I INPUTS to INPUTS to PIVENT SPURIOUS CiB CONCURRENT 1/3 NI-SI 

I IMT TRAIN IALOIC . C__3 CiOlTAINMNllTPRilSURE1181 

09.1.04.01.I BUS tic, zC 127-31 (RELAY) CONTACTS OPEN I OPIS REDUNDANT BUS IC PERIODIC TISTING REDUNDANT RRLIT, REDUNDINT REDUC0 I RILIARILIT Of TAillN EL 1U1IARY RELATS ARE 
UNDIRVOLTAGE (ON) UNDRIVOLTAGD ENPUTS DIS LID TI CA FOR 1f491 CONDITIONS DL-lNlLGI TO TRIP 

TO TRAIN ACSA LTINE COLTIlilllT I.  
RLAYS IAPDR, APDR 

09.1.UI.01.Z BUS SIC, OC 121-11 (DELAY) CONTACTS CLOSED BUS IC URDEDVOLTAGR SIGNAL TO CONTROL BOON ANNUNCIATION REDUNDANT INPUTS FOR o1l, REDUCED BELIANILITY Of TRAIN A TRAIN A CSAS LOADING NELL 
UNDNRVOLTAGE (OFF) TRAIN A CSAS TINE DELAYRELAYS REDUNDANT TRINI FOR RISLOP_-CEA IQ I 

APDR, AVuR. DELAY LOGIC CONDITIONS VOLTAGE BECOVERY AN SI Q I 
ICOAS I/1 ON BUS 8C LOAD GROUP D DIIT. IIS1 

UNDIVOITAG INPUTS .ll.ALOGIC C.. lfII il81l PSIIRll 

IC LON WOULD CONSTITUTI A 
DOODLE FAILURR SCENARIO, NHICH 

_________________ 1I NOT CREDIBLE 
UI.10.V.1 BU1 8c1 2C 11-4i (LAY) CONTACTS OPEN I OFT RlDUNDNl BUS P DI011BTl lDUNDANT ELA, R UDNT DT AI L 

UNDORFOLTADI (ON) UIDIDVOLTAG E INPUTS DISABL D T AIDCI R ILI BILIT Of TRAIIN A UD IIILI AT I L TS A R 

TO TRAIN A CSAS TI EK DILA T . call FO - .. 0 . to TRIP 

RILATS APDR, AVDR 
DBUS IC UNDRVOLTAGI SIGNAL TO CONTROL OON ANNUNCIATION REDUNDANT INPUTS FOB 513, EEDUCED RRLIABILIITY Of TRAIN A 

UNDBRVOLTAGE_ (OPPTRAIN A CSAS TINE DELAT RILAYS __ ___FR 3 D _ 

APDD, AVDR. DLAY LOGIC 
CONDITIONS 

BECOliS 1/2 0 BUS IC 
UNDDDVOLTAGE INPUTS
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TABLB 9-1: CONTAIINBT SPRAT ACTUATION FHIA 

LOCAL IFFICTS AND METHOD Of INlH88NT COMPENSATING 
ITi. S DIVICE ID COMPONENT ID FAILUEB BODE DEPENDENT FAILUElS DETECTION PROVISIONS EFFiCT ON ICCS RIMARIS 

9.12. 0103. 1 BUS tiC,_AC. .127-1 (iLA!) CONTACTS OPEN (SANE As S 
UNDRIVOLTACB (ON) 

01.1.04.03.1 BUS 11C, IC IZI-ED (RELAY) CONTACTS CLOSID (SANE Ns (NAME As (H 11. (BANE As s 

09.1.01.04.1 BUS 11C, IC 121-101 (RELAT) CONTACTS OPENl (SAME i (SNS is (SANE As (SAME As Ju.s ( 3 
UNDEEVOLTAG (o) 

0 9.1.04.04.. BUS I1C. 2C. j .121-10I (RILAT) CONTACTS CLOSED (SANS As I.E.j.1.2( i (SN A ..4.__L 
UNDERVOLTAGE (OFF) 

09.1.04.05.1 BUS 11C, IC BUS lEC VOLTS LOW DELAYS 11l-31 AND 11l-91 CONTROL BOON ANNUNCIATION REDUNDANT INPUTE FOE 515, DEDUCED DELIILITT OF T1AIN A TRAIN A CRAS LOADING NILL 
UNDI8VOLTAGI Dl-NDRGEZ. TRAIN ACEAS tiNE Lo 

DELY.DEA YS 1P, AVER LOGIC. CONDITIONS VOLTAGE RECOVE! AND SEQ I 
BECONDS 1/l ON BUS IC By LOAD GROUP B BELAY. THiNl 
INPUTS CSAS1 TBAIN A AUfNTAl"ALIJ1T(iitlPD 

(CBANNELID A TST (ILIS 

CONCURRENT NUSt C LOB, SNI 
THCT NOALE HE A DOUBLE FAILURE 

09.1.04.06.3 BUS zC BUS N1C VOLTS LOW RELAYS 11-41 AND 1RA-I0E CONTROL REIA APCISEDUNDANT IN S P CRIO 
UNDRERVOLTAGE DE-SNDEGIZE. TRAIN A C3AS TiNEl REDUNDANT TRiNl FOR SISLOP C3AN POE SIN AND B515W? FOLLOW B IC (TAIN A) 
(CBAN. E SLAY APPI AVID LOGIC- CONDITIONS VOLTAGE RCOVER AND I S I 

NECOMES I ON Hus IC U! LOAD GROUP B DELAY1T 

INPUTS 
09.1.DS.01.I CSIS TIAINS A .A?4 1 APC!E 0N (UNTEIPPED( CHINNEL El-HI CONTiNNENt PEKIODIC TESTING REDUNDANT CONTAINMENT PRESSURE TRAIN A CEAS PUNP LOGIC MECONES NORMAL POSITON. TRAiP N 

(CANliEL A TIST) (RELAYS( PRSSUREINPUT DISABLED TO CHANNELS, REDUNDANT TRAIN /D ON REN8LAINS CONTAINMENT CHANNEL A PUN? )ATRIX RELAYS.  
TRINl A PUMP MATRII. CHANNEL A NI-HI PRSSURE CHANNELS MITE PARALLEL ISLAY APCIC PROVIDES 

.. VALVE 1ATE1, CHANNELS B, C CONCURRENT S15/S11LOP PROM 1EQ CONTROL ROOK INDICATION 
AND S I (SIS3 JSLOP) INPUTS(..........A..- I 

09.1,05-01.1 CSAS TA _APCIA, APCI B OPF (TRIPPED) _CHANNEL A HI-HI CONtAlINIDNT -PIRIODIC TESTING REDUNDANT CONTAINNENT PRESSURE TRIN A CSAI PUMP LOGIC HECOEDS 
(CEANNIL ATET)(RLAS PRESSURE SIGNAL TO TRAIN A CHANNELS AND SEQ INPUTS to li 1/ NESIIG CONTAINMENT 

PUMP NATRID. CHANNEL A VALVE PREVENT SPURIOUS CS1AS NI-HI PRESSURE CHANNELS MITE 
S___ .. ~~NATRIE, CHANNELS B, C AND SEQ ___ ____CONCURRENT SIS/SINLOP PROMSE 

I---- -- -**I------- INUT -. -- ---..- I- I__ ____ ___________ 

SCSAl TRAIN A 1PCI. . PCIB INPUT OPIN1.2) _ (SANE AS 9.1.5.1.11 (SAME AS SANE AS N.1.4.1.!) (SABI.S 9.14.1.1 
(C(ANNEL A TEST) (BELAYS) 

09.1-05.O1.I CSAS TRAIN A APCIA, APCIE INPUT SHORT LOSS OP I5VDC POMED SUPPLIES CONTROL ROOK INDICATION RDUNDANT TERill TRAIN A CHAS LOGIC DISABLED MOUNDS FAILURE OF ANNUNCIATOR 
(CHANNL A TIS?( (BELAYS) APSA AND APED, CAUSING TEIP OF ISLAYILAI 1-3 AID liTPUI 

3/ HI-HI COlTlINNINT PRESURB -- LAYS AlES ENEGIE to 
CHANNELS, D1SABLING 1/ ACTUATE. APSA AND APSE OUTPUTS I 
3SQUINCER NUSCEANL INPUTS I____ RE PARALLELED 
AND AL CSAS *OuPT RI A C A A LOGIC 

-09.10.0.1 CSAS TRAIN A_ APCIS CONTACTS OPEN RELAY A PCIA1, APCIH CONTROL ROOK INDICATION REDUNDANT CONTAINMENT PRESSUR TRAIN A CSAS PUMP LOGIC DECOMES 
CANOLA T1ST) 0 SITCH) CUS C 

HI-HI COATA1EN1NT PRISSIER PREVENT SPURIOUS CSAS I.1.- PR(SSUI CNELS MIA 
SIGNAL TO TAAIU A CSAS POMP CONCURRENT SISISISLOP ROMN SEQ 
CATRI1. CHANNELS 1, C AND 880 
(LOt/SISLOP) INPUTS UNAPPICTIDl
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TABLE S-I: CONTAINMENT SPRIY ACTUATION FRIA 

LOCAL EFFECTS IND METHOD OF I11R991T COMPENSATING -' 

[TIN I DEVICE ID COMPONENT ID FAILURE B R DEPENDENT FAILU800 DETECTION PROVISIONS EFFECT ON ECCa REMARKS 

O9.I.05.01.t CSAS THAI# A APCIS CONTACTS CLOSED CHANNEL HI-HI CONTAINNT PRIODIC TESTING MOIR Is U RED NO P T 
(CHANIL A TEST) (TEST I PRESSURE IPUT DITCS)AREGI 

. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ PI C A NP IAII CHNSS H HNEL ___ CNRLROMIDCTO 
09.1.05.03.1 CSAS TRAIN A AfCIACIl OFF (UITRIPPID) CHANNILA I1-8l CONTAINMENT PERIODIC TESTING REDUNDANT CONTAINNT PRESSURE TRAIN A CSAR VAVE LOGIC NRAPOI N.TIN 

(CHANNEL A TEST) (RBLAYS) PRESSURE INALT TR A CHANNELS AND NT TO ERCUMES Ill ON REMAINING 

0AI AT ANE L A503 .PE T U CONTAINNT MI-NI PRESSURE TRAIN A AVCIC PCOF(DPS 
(C llTiCHLL, C N D SEQ CHANNELS NATE CONT (CULRE INDIIILO(IPT SI/NLPPENSQ I oi m i if* 

UNAFFECTED 

09.1.05.03.3 CSAS TRAIN A AVCIA, AVCB INIPUT OF PE BAMIL 1 11-1. CT M ___ TS 3IE AE AS CONTAIN= Z RI33UR_ RAN IAS WAVE LOGIC 
(CHANNEL A TIST) (RELAYS) 

U.I.05.03. AE ASNTIAAIVCIAAAVCIS III.IU (SAMT A NT SSAME S N I 4 ROUND FIR O ANCT 09.1.05.04. CSASI..S TB.ll CADS AVCISIL CONAC OOCUIIli- -

(CBASIIL A TES)U(TAFFSEITCS 

09.1.05.03.2 CSAS TAIII A Am VCI CONTATS OS 31 91510( si 

(CltilL I TEST) (RCLAYS) 

09.1.060.01 CSAS TRAIN A APC2, IA8 INPF SHTRIPPI80)IA ..514 SNEI IH i ONSIILR fANUCAO 

(CHAIliL A TEST) (RELAYS) RELAY ARE ERIE TO 
ACTUATE. APSA AND APSE OUTPUTS 

09.I.00.0.- CSAS TRAIN A APCA AP2 CONTACTS OPEN RELAYS IUCIA, IUCID - CONTROL 10OM INDICATION REDUNDANT CONINHENT PRESSURE TRAIN A CRAB WAVE LOGIC 
(CHANNEL A TEST) (TEST SWITCH) DR-ENERGIZE1, CAUSING CHANNEL A CHANNELS AND SEQ INPUTS TO BECOMES 1/1 0N REMAINING 

HI-RI CONTA8INSCT PRESSURE PRVET SPURIOUS CFAA CONTALUS ANALIS-E PRESSURE 
SIGNAL TO TRAIN A C1A -VAlVE CHANNELS BETH CONCURENT 

LOT. CHANNEL H, CIF T AND TQ I IODSLOP FROM SEQ I 
( I /DITLOP) INPUTS UNAFFECTED 

0C.A.l.lI.2 CAAS TRAIN A ACIS CONTACTS CLEDTESTIC NONE REQUIRED NONE NODAL POSITION 
(CHANNEL A TEST) (TEST SWITCH) PRESSURE HATRII RILAIS APCIA, 

AVCIB CANNOT 8 TESTED 
i.i.l6.Al.l CSAS TRAIN A APC-A,81 CONTAI NT PE 1C TISTING REDUNDANT CONTAlIET PESSURE TRAI A CSAS P LOI0C O NliL POSITION. TRAil A 

(CHANNEL B TEST) (RELAYS) PRESSURE INPUT DISABLID TO CHANNELS, RIDUNDANT TRAIN BBCON REMAINING CT01 AINMNT CHAIIL B PUMP IATRIl RELAIS.  
TRAIN A PUMP ATRI. CHAlINNL B 1NI PRESSURE CHANNS III PARALLEL RELAY APCiC PROVIDES 
ViLVE MATRI, CHINNELS A, C CONCURRENT S13IS1SLOP FROM SEQ CONTROL ROOM INDICATION 
IND SEQ 1 (SIS/818LOP) INPUTS I 
UNAFFECTED 

i.0Ei.2CSASTRAIN A' AP2, APCZU OFF (TRIPPED) CHANNEL 1 11-E1 CONTAINMENT PERIODIC TISTING OREDUNDANT CONTAIlET PRISSURE TRAII A CSAS PAP LOGIC H 
(CEANNRL B TEST) lRELAYS) PRESSURE SIGNAL TO TRAIN A CHANNELS AND SEQ INPUTS TO 108Ill ON R 0INING CONTAIN T 

PUP MATEII. CHANNEL H VALVE PREVENT SPURIOUS CSAS I I 11 PSURE CHAELS BITE 
RATERil CHANNELS A, C AND SEQ -C----il--Bs---IT--S- - CONCURRENuSSLt0PlFRN SEQ-
I (SIS/SISLOP) INPUTS I/ 
UNAFFECTED 

09.1.06.01.3CSAS TRAINA- HPCZA. APCZR INPUT OPEN (SAME AS ..6.... . _._._(SAME AS 9.1.6.1.1) (SAMl ASO..5.3.1) (SAKE AS 9.1.5...  
(CHANNEL A TEST) (.ELAYS) 

09.1.06.0!.4 CSAS TRAIN A IPCZA, APCZR INPUT SNOUT LOSS OF ISVC POAER SUPPLIES CONTROL ROOM INDICATION REDUNDANT TRAIN TRAIN A CSAS LOGIC DISABLED EOUNDS FAILURE OF ANNUNCITOR 
(CHANNEL 0 TEST) (RELAYS) APSA AND APSE, CAUSING TRIP OP RELAY APCIC. CSAS OUTPUT 

3/3 R1-1 CONTAINMENT PRESSURE IRLAIS ARE ENERGIZE TO 
CHANNELS, DISABLING 2/ ACTUATE. APSA AND APSE OUTPUTS 
SEQUENCER UCHANNEL INPUTS AIR PARALLELED 

AID ALL C -AS OUTPUTS EN TRAIN 

A SAS LOGIC
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TABLI 9-1: CONTAINMENT SPRAT ACTUATION FREA 

LOCAL EFFECTS AND MITNOD Of [NH8R8NT CONPINSATING 
ITiN I DEVICE ID COMPONENT I10 FAILURI 1ODE DEPENDENT FAILURES DETECTION PROVISIONS EFFICT ON ICCS REIAlRS 

- -- ----- - .. - -- - - . --

OS.1.05.01.1 CSAS RAill A -_ APCIS CONTACTS OPUS RA 1 ACIA, APCZH- _CONTROL Roo d 
(CHINNL I TiST) (TEST SWITCN) UN-ENERGIZE, CAUSING CHANNEL I CEANNLu AND SEQ INPUTO to oN REMINING CONTAINMENT 

I-. CONTA.M0ENT PRESSURE PREVENT PURIOUS CAAo I-l PRESSURE CEANNELS _iT8 
( L S )SIGNAL To I .1 CIS AUP 

0ATRI0. CEAAS.LS A, C AND ERI 
(SISISISLOP) INPUTS UNAFFECTED 

DI D1012 C3AS TRA IN04 A. AMCZ8 CONTACTS CLOSED CHAMNEL.N NI-El CONTAINMENT- __ERIODIC ,TRSTIG__........ -OIREUEE11... 101111OE ___________....QEL _POS ITION .V..___ 

(CHANNEL N TEST) (TEST SITC1) PRESSURE MATi RELAYS APC2A, 
(PCC I CANNOT RES TESTED 

_ _09.1.06.03..CSAS TUIN A,1..AVCA, AVCZR UN (UTIPPED) CHANNEL A 1E-El CONTAINMENT _VBRIODEC TESTING J _ -RA 

(CHAINIL H TEST) (RELAS PRESSURE INPUT DISALD to CANNELS REDUNDANT TRAIN lCONIS IW ON REMAINING CHANNEL I VALVE 1AT1l1 RELAYS.  
TRAIN A VALVE 9.T0.. CHANNEL CONAINMEN2 1l-1. PRESSURE PARALLEL RELAY AVCC PROVIDES 

I............-. .. .. I PUNP 1AT1lY, CHANNELS. A, C - - - - ..... - .COWMELL _______- --.. CONTOL ROOM .INNICAIM.  

(ND Cil I (SIS/SISLOTI INPUTS 
UNAFFECTED __ ______ 1 

.. .. CAS TRAIN A VCZA, VCZB Off IPPED) CANNL N - CONTAINANPT PERIODICTESTING PC38DUMDANT.CON!AIN111T.-RESSURIAII 11A ClASJALV. LOGI__ 
(CHANNEL N TEST) (RIELAIS) PRESSURE SIGNAL TO TRiN A CHANNELS AND SEQ INPUTS TO BECOMES 1l1 ON INING 

VALVE MATCOT. CHiNNiL P UMP PREVENT SPURIOUS CSAS CONTAINNl T NE-ES l P81URE l 
ATRII. CHANNELS A.,C AIDE.811 
I (SIS/SISLOP) INPUTS 313/S1SL4P PEON SEQTB 
UNAFFECTED 

COATC06.I3.3 CSCS TRAIN A .HlICIL, 1CT INPUT OPEN (SAME As 9T1.63..IS _ QMIE U[B0 _ _ 508 AQ L0ITION 
(CHANNEL H TEST) (LALAYS) 

01.1.06.01.4 CSAS 11A[N A AVCZA, AVCZR INPUT SHORT (SANE AS 9.1.6.1.41 (SANE As 911.6.1.41 (SANE AS ),...)(SANES is .. 14 ROUNDS FAILURE Of ANNUNCIATOR 
0 i Ii 11(CHA8NEL C TSTI Cl D T LAYl)l .S IL . I RELAY A!clcS1.AJUTPUT 

RELAYS ARE ENERGIZE TO 
ACTUATE. APSA AND APS OUTPUTS 

09.I.01.04.1 CSAS TRAIN A AV~dS CONTACTS OPEN RELAYS AVCZA, IVCZB CONTROL ROOM INDICATION REDUNDANT CONTAINMENT PRESSURE TRiNl A C3A3 VALVE LOGIC 
(CHANNEL N TEST) (TEST SNITCH) Il-ENERGIZE, CAUSING CHANNEL H CHASUNE AND SEQ INPUTS TO BECOMES Ill ON REMAINING 

PHI8HI CUNTIMNNT EISSURR CIMLSIllU DASTTAIII o C ltil 011 lC VV i I 

SIGNAL TO TRAIN A CSAS VALVE CEANlSNETSill CONCURll 
HIATU . CHANNEL A, C AIND SQ I IAll/S LOP FROM SE QI 

ND (S1/S ISLOP) INPUTS IUFFECTED 

US.1.06.04.Z CSAS TRAIN A A S CONTACTS CLOSED CHANNEL H 81-1 CONTAINMENT PERIODIC TESTING NoNE REQUIRED NoNE NORMAL POSITION 
(CHANNEL B TEST) (TEST SNITCH) PRESSURE MATI! RELA YACZA, 

ODCZH CANNOT HE TESTED - _______________ 

OI.1.U?.0I.1 CSAS TRAIN A APC3A, APC3H ON (UHYRIPPED) CANNEL C NI-El CONTAINMENT PERIODIC TESTING REDUNDANT CONTAINHINT PRISNUR ?NAiNl A C1A3 PUMP LOGIC MECOHES NORMAL, POSITION. TRAIN A 
(CEANNEL C TEST) (RELAYS) PRESSURE INPT DISABLED TO CHAINLS, REDUNDANT TRiN 2/Z ON RINING CONTAINMENT CHANNEL C PUMP HATII RELAYS.  

AVN A PUPIATRI. CIANNEL C P I CA C I 8 
ALVil, CRII, CHANNELS A, 0 CONCURRENT I S/SIfLOP F ROM SEQ CONTROL ROOM INDICATION 
IAO SEQ I (SISISiSLOP) INPUTSI 

UNAFFICTED 
U9.-1.0Ut1 CIAS TRAIN A IUCTA, APC3B OFF (TIPPED) CHANSEL C N1-HI CONTAIN3. NT PERIODIC TESTING _REDUNDANT CONTAINMENT P(SSURE TAI A CSAS PIMP LOGIC ERE 

(CHANNEL C TEST) (RELAYS) PRISSE SIGNAL TO TRAIN A CEANNILS AND SEQ INPUTS to VC1 ON REMAINING CONTAINMENT 
PUMP NATRI. CHANNEL C VALVE PREVENT SPURIOUS CSAS l-NI PRESSURECHANNELS VITS 
NATRII, CANIBLS A, H AND SQ CONCURRENT S1S/S1SLOP FROM SEQ 
I (SIS/SISLOP) INPUTS I 
URF PUAD
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TAIL8 9-1: CONTAINIST SPRAI ACTUATION F12A 

LOCAL IFFICTS AND . ISTIOD OF ii f 1G NT CO-PINSATIlG 
ITIS I DIVICS ID COMPONEIT ID FAILURl 0DS DEPENDENT FAILURES DETECTION PROVISIONS IFFICT ON eCCS BARKS 

05.1.01.01.3 CSASISAiAAPC3A, APC38 INPUT OPBm (SAl S Is (SAl[ 
(CHAINIL C TIST) (ILAIS) 

01.1.0Y.01.4 CSAS TAi A APC3A, APC3B INPUT SHOET LOSS Of 15YDC POSER SUPPLIES CONTROL ROOM INDICATION REDUNDANT TRil TRAIN1 C3AN LOGIC DIBAMLED MOUNDS FAILURE Of ANNUNCIATOR 
___ -. -I NIBLC.TT JILAYSj- . m APAND APSE, CAUSING.TRIP of . - . __ __ ____ -.--1LAL PCCAS.ouTPU 

3C3 1I-El CONTAINMT P(RSSURE RELAYS A ENERGIZE TT 
CESN10LS, DISAMLING T11 ACTUATE. APIA AND APSE OUTPUTS 

CA L CSEQUENCER SUTCHSNTL INPUTS TT (IRSSLI .  
AND ALL Cl OUTPUTS IN TRAIN 

A CSAS LOGIC 
03.1.07.03.1 CSAS TRAIN A APCS V CONTACTS OPIN RELASAPC31, APC3 _ CONTROL ROOM INDICATION IIUN1TCOjTALN5JEIh I 

(CHiNNIL C TEST) (TEST SITCH) DS-)NSEGIZE, CAUSING CHANNEL C CHANLS ANDS)E INPUTS TO Eli oN REMAINING CONTINMENT 

El-SI CONTAINMT PRESSURE PREVENT SPURIOUC CTAl NI-NI PRESSURE CHVAEL SSIP 
LSIGNAL T TtRSIN ( ACSSS PUMP.  

0ATRI.. CHANNELS A, MANN SQI 
.ISI.ISLOP) INPUTS UNAFFECTED 

05.1.07.0.1 cSaSl TI A AVIC3S OTCSOI 

NNI.Y.l.CSSTRINA PCSCONTACTS CLOSED CEANNEL-C HI-HICONTAINMENT _PERIODIC TESTING LNI.U.JDNN_____.___.~APSTO...
(CINNEL C TEST) (TEST SNITCl) PRESSURR NATRIE RELATS APCIA, 

APCsI CANNOT ME TESTED 
CSAS TRAIN A__ ARCJA, AUCSE ON (VNTIPPIV) C OF NEL C 0-NI CONTAINK0T PIRIODIC T IS CTI REDUNDANT CONTAAINIMT PRESSURE ?ARN A CA VALVI LOGIC NODAL POSITION. TRAIN IA 

(CEANNEL CiTST) (RELAYS)f PRESSUE IUT DISARLENTI CANNELS, REDUNDANT TRA1N .COMES 11P ON REMAINING CHIANNEL C VALVE 1TRIP RELATS.  
T11 1 VALVE ITAIRI1. ClSNSL CORINSINT HI-HI PRESSURE PARALLEL RLAY AVC3C PROVIDES 

C lPUMP DATRISICINNIL 1 - CL -o TA A IANDAS8OPU 
AND Q I SUIA/ILOP) INPUTS 

UNAFFECTED 
09.1.O?.03.1 CSAS TRiN A IV 3A, AVC3L OFF (TRIPPED) CEANNIL C HI-SI CONTAIOMMTT PERIODIC TESTING REDUNDANT CONTAINiNT PRISSURI RillN A C3 VILVi LOGIC 

(CHANNEL C TEST) (RELAYS) PRESSURI SIGNAL TO TAi A CHANILS AND 8Q INPUTS TO BICOMES 18 llC ON AIING 
VALE MATII. CHANNEL C PUMP PREVINT SPURIOUS CSAS COTIIIINMNT HI-NI PRESSURE 

- - ----- _______IIATRII. CHAIINLS ACH ELS MITE CONCURRENT 
(SIS/SISLP) INPUTS IIISLOP FROM SEQ F 
DNA PP CTE S 

ICY.CSTIA CAA'INPUT PlEIII CSAMEDIC SING. _LILASi.Y110 1(SIM AS POSITI11HU 

(CHANNELCCllEST)8(RELAYSD 

C.HAl.C CIAS TRI8 I AVl VCP INPUT DoIt (SAME AS ( ST (ANE AS NTIl.is (PSA S ABOUNDS FAILURE Of ANNUNCIATOR 
PIESCSAU UEL IIPUSTTIBL TOAIL, DlDtTI 8CiSi 881AING I AYILVC3C. CAS OUTPUT S.  

RELAS 1AR S ENLAI A C TO 
CTU T. APL AND PSE OUTPUTS 

1.1.0?.04.1 CS TRAIN A AVC3C CONTACTS OPN RELAIS III-IIA In A E COlT P IODIC TROTIOM 8DAOIUNDAiT CONTAINiET PRISSUEi TRAI A CSAS VALVE LOGIC 
(CHANNEL C TEST) (TiNt SWITCH) IS-ENERGIZE, CAUSING CRAN L C CHiNNILS AND SEQ INPUTS TO BICOMES 1/ ON RIIAINING 

El-L CONTIINNINT PRESSUR PRIVENT SPURIOUS CSAS CONTAININT HI-HI PRISSURN 
SIGNAL To TRAIN A CS8 V0LVE CHAILS MITI CONCURRINT 

MATRID. CHANNEL A, H AND SEQ I SIS/SISLOOP FROM SEQ I 
(SIS/SISLOP) INPUTS UNAFFECT/D FEOO 88 M 

- S..Y.IZ UA RAN A VACIS * CONTACTS CLOSE1D CEANNEL C HI-SI CONTAINERNT - EIDCTSIG------OERQIE OENORMAL POSITION 
(CIAN(L C TEST) (TEST SNITCA) PRESSUREI ATRI RRLAIS AVCAA, 

AS I8 CANNOT II TESTil C-ED
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TABLE 9-1: CONTAINMENT SPEAT ACTUATION FliA 

LOCAL EFFICTS IND 1ETE00 Of IlIlBIT COMPINSATING 
IIII I DEVICE ID COMPOINT 10 FAILUE ODE D8PINDINT FAILURES DITECTION PROVISIONS IFFICT 01 ICCS REIABIS 

09-1..0801Q.1ISAS TRAIN A . APIA (RELAY) TRIPPED (ON) RELAY PROVIDES.I OFZEEQUIRED PIBIODIC TIS!I!G REDUNDANT SEQ SUECIANNEL IND CIS LOGIC FOR TR A PUMPS 
0SEQ1) .Q I INPUTS TO C TRAIN A CONTAINPPIT NE-DI PRESSUR BICOMES 1/1 of REMAIDING 3E4 

PUMP LOGIC INPUTS TO PREVENT SPURIOUS EURCIANEL ViTE COICUERENT1 1/3 
(CHAS ACTUATION of TR A PUMP Tl-T CONTI 

TRAIN A VALVE LOGIC AND TEAN B 
UNAFFTCTED 

09IN.1.08.1. CSAS RAIN A _APIA (RELAY) lNTRIPP D (OFF) I OP I REQUIRED SE I INPUTS PERIODIC TESTING RDUNDANT RET INPUTFROM REDUCED RELIABILITY Of TRAIN A NORNAL POSITION. RELA)lUTS 
-SB I ET)__1W i i iI _ VALVE LOGIC (0111), RDUNDAN CAS PUP CTUATION FAILURE NOT DETECTABLE FROM 

LOGIC, VALVE LOGIC (INCLUDING TRIN C8AS CABINET INDICATION 
REDUNDANT ENPUT FROM_1 - REA -__------ PROVIDED EY PABALLEL RELAY 

(SAS) AND TRI B UNAFFECTED AP 
09.1.08.0 .1 CSAS TRAIN A (REILAY INPUT OP N (SANE As A.11.1.2) SAME AS (SAME AS (SAN As N.RLAY FAILURE NOT DETECTABLE 

- (SEQ TST) (TFROIMST CABIN INDICATION 
PROVIDED BY PARALLEL BELA! 

09.1.08.02.2 CHAS TRAIN A APIA INPUT SEORT LOSS Of TSDTC POV;: SUPPLIES PERIODICTESTING REDUNDANT TRAIN TRiN A Cad INOPERABLE BIP 

0--080. CSAS- Tiil AI AVI (18L[IOR/l TBIPPE (011) 
(SIS I TEST) i- ii ii0 

SEQ I SIS/SISLOP SIGNAiL, 3 OUTPUT RELAYS3 ARE 
CAUIN TRP f 33ENERGIZE TO ACTUATE. APIA AND____ 

CO.TAINMENT Ii83 PRESSUAEiAAVIm(iLAT U IPD OUTPUTS (R F 
CEANEELS, DISABLING 1/2 SEQ 
SUEC.INL INPUTS ND ALL CSS.03-3-CSASTAIA AVIA(-I 

- - OUTPUTS IiiiTRAI ACEAS LOGIC 
09.1-01.O2.1 CHAS TRAI A AIS NORMAL DELAY APIA CANNOT BE TESTED PERIODIC TESTING NOES REQUIRED NoNEl.  

( SEQI TEST) (TEST SNITCH) 
09.1.08.02. CSAS TEAIN A APIS TEST ASSmi HORTONTROL 2669' _________ -----

(SEQ I TEST) (TEST SNITC8) PIRIODIC TESTING 
0 9.I.EE.03.1 CSAS TRAloIN AVIA (RELAY) -TRIPPED (ON) IELAY PROVIDES I OP I REQUIRED PERIODIC TESTING ___ REDUNDANT SEQ SUBCEANEL AND CIS LOGIC FRTRAIN AVALVES_______ ______ 

(SEQ I TEST)I SEQ'i IiPUT TO s CSSTAN I' COPTAINEDT El-El PRESSURE BMCM I/ION 'EMifffiG SE 
VALVE LOGIC INPUTS TO PREVENT SPURIOUS SUECEARNELI ViTl CONCURRENT 1/3 

CSAS ACTUATION Of TRiNl A NI-Il CONTIET PRESSURE, I 
8 IVALVES TPUAT TO CSA LTIAIA 

UNAFFECTED 09.I.0E.0312 CSAS TRAIN A AVIA (RELAY) UNTRIPPED (OFF) I OF 2 REQUIRED SEQ I INPUTS PERIODIC TISTING REDUNDANT TRAIN TRAIN A CRAS VALVE ACTUAtION INGUAL POSITION._RELA _ 
______ I TISTDISABLED TO CHAS TRAl N A P- -61 

LOGIC, PUMP LOGIC U(IFICTED CIAS CANINE? INDICATION 
. .U lPROVIDED B PARALLEL RELA 

DS.1.08.03.3 CSAS TRAIN A AVIA (RELAY) INPUT OPEN (SAll AS 5.1.E.S.2) (SAME AS .ASAM 1.N IILURE NOT DETECTABLE FRON 
(SEQ I TEST) CSPl CABINET IDICATION 

PROVIDED BY PARALLEL RELAT 

Ot..08.0.4 CHAS TRAIN A _AVIA (RELAY) INPUT SORT (SAMEASK I .EI (SAN ASAVIII SN A ....)(AE SS)NI OS FIUEO 

CAUSI TII OFST 3/3 

COMTAMH 11PUR1LAYS AEE 

ENERGIZE TO ACTUATE. APSA AND U llPSE OUTPUTS ARE PARALLLED
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TABLE 9-1: CONTAINMENT SPRAT ACTUATION FIEA 

LOCAL EFFECTS AND N8TOD OF IHREN1 COMPENSATING I 
ITle I DEVICE 10 COHPONINT ID FAILURE HODB DEPENDENT FAILURES DETECTION PROVIIIONS EFFICT ON BCCS 1IMABIS .  

- OS..UE01.1 CSL TRAIl A AVIS NORMAL RILIY IVIA CANNOT 11 TESED0 PERIODIC TESTING 0 . .... . N0N1 
(SEQ I TIST) (TEST SIITCl) 

09.1.08.01.1 CSAS TRAIN A AVIS TeST (SAME AS CONTROL ROOM IDICATION, (EARN i (NAME As 
-- (3-. TEST) PRO(STNITC) .  

09.1.08.05.1 CSAS TRAIN A APIA (RELAY) TRIPPID (O01) (SIM I (A .1.8.1.1 i (SAE S 13 (SAMI A .  
(8Q I TEST) 

0..08.05.2 CSAS TRAIN A . TA (RELAY) IPPED (OFF) (SAM I. M. (S. L (SEQ I TIST) FAILURE NOT DE CTALE FROM-

C0AS CANINEAS DICATION 
... ~ ~. - . .. - . . JOVIDND.E IfAPRALLELE1NLAT.  

09.1.08.05.3 CSAS TRAIN A APTA (BILAY) INPUT OPEN (SAME AS Sil(NA AS 181(N AS (SAEA 1T uLAY FAILURE MOT DETECTABLE 

(SEQ I TEST) .11 CIA -CAB IT INDICATION.---.--

(SIS TIST __ (EST SITCI 

09.1.08.05.2 CSASTEAIN A. AP1A (RELAY) INPUT SNORT (SAME IA AS 1.IE.,Q II L -OAA (SEQ I TEST) ANNUNCIATOI/TETT SITC APTE.  
call OUTPUT ILAYS ARE 

APSE OUTPUTS AR PARALLELED 09.1.08.06.1 CSAS TilN A APS NORMAL RELAY APTA CANNOT BE TESTD PERIODIC TESTING NoNE REQUIRED NoN 

(SEQ 1 TEST) (ETEIC)___.--.. ~-.--..----.-- _ _ 

09.1.08.06.2 CSAS TRAIN A APIS TEST (SAME As S.I.O.I.I CONTROL ROOM INDICATION, (NAME As PBMSE As 
(SEQ I TEST) (TEST SWITCH) PERIODIC TESTING 

09.1.01.0. CSAS TRAIN A __AYTA_(RILAT) TRIPPED 0N) (SAMI As 8 AS 
(SEQ I TeST) 

09.108.01.2 CSAS TRAIN A AVIS (RELAY) UNTEIPPRE (OFF) (SAM I (A A.1.8.3.?) (SAME S 1.1.8.331 (SAME AS SNOREAL POSITION. RELAY 

C(A8 CAINET INDICATION 
PROFVIDRD MY PARALLEL RELAY 

09.I.08.08.3 CSAS TRAIN A AVI RELAY) INPUT OPEN (SAM As 1.. . 9. ( A31h1M AS 81111A FAILURE NOT DETECTABLE 
(3EQ I TEST) PROM Cl CAINET INDICATION 

09.1.08.01.4 CSAS TRAIN A APDO (ELAY) INPUT SHOET PAME A1 (SAEAS (SAME AS F(SM l . ROUNDS FAILURE OF 

CIaS OUTPUT RELAYS ARE 
ENERGIZE TO ACTUATE. APSE AND 

I. - -. . .- .- - - . - - -~... .. -- . -. - --- APSE OUTPUTS, ARE PAELLIL DI ____ 
09.1.01.UE.1 CSAS TRAIN A OUTS NORMAL RELAY IAVB CANNOT ME TESTED PERIODIC TESTING NONE REQUIRED NONE 

(SEQ I TEST) (TEST SWITCH) 
09.1.08.081 CSbS TRAIN A AVYS TEST (SAll AS 5.1.M.3.1).CO. TIOL ROM INDICATION, (SAME AS 1.1..3.11 (SAME AS .1..3.) - -

SQI TET) (TET SWITCH) PERIODIC TESTING 
09.1.D9.D1.1 CSAS TRIN A APER OFF CSAS TRAIN I PUMP LOGIC DELAY PERIODIC TESTING NONE REQUIED NoNE NORAL POSITION. NO EFFECT FO 

(DV TEST) (TD.l RELAY) DISABLED, VALVE LOGIC DELAY 313S. FOR SLOP, RELAY IS13 ..  
AND SEQ LOAD GROUP B TIMERS DR-ENERGIZED FOR CSAS 
UNAFFECTED PERMISSIVE 1U SEC FOLLONING I 

Sl BUS lOLTO. RECOVERY SO.  

TEAT SEQ LOAD GROUP D It SEC 
TIME DELAY CONTROLS START TIfT 
FOR CAS LOADS
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SAN 010F55 UNIT I..........  
TABLE 9-I: CONTAINNENT SPRAY ACTUATION FUEA 

LOCAL EFFECTS AND -NITEOD OF IN1NRRENTCONPENWAING -- 

ITEM I DEVICE ID COHPONINT ID FAILURE 1ODE DEPENDENT FAILURES 1ET0CTION PROVIIONS EFFECT ON lC REIRES 

0.1.09.01.2 CSAS TRAIN A L PD- ON CSAS TRAIN A PUP LOGIC C __ 

(UV TEST) (TSR ILAY) DISABLED, OUTPUT BILAAS APSI PERIODIC TESTING INOPRI)LI 
THROUGH APS1 CANNOT SE 

I r------ - - ---- - - ------ ENERGIZED_ ---- .- ~ __-_________-__ - - - ____ 09.1.0I.01.3 CSAS TRAIN A APDR INPUT OPIN (SAng As (SANS is (sANE As S.i.N.Il (SANS Ao 
(UV TlST) (TDS BELAY) (Ul.S.l. ESTAN) _ D AFRELUTANOR LOSS Of lIV~D POI SUPPLIES CONTROL BooN IND['CATION REDUNDANT TRAIN FOR.CS.11 19N1 MTAIN A CHAS INOPIRAL SHEARER COORDINATED WITE 0( I _1 -4 TIsT (TA INAY APSA AN APSE ISSN ZN FOR VITA PDUSNPUESOR POTENTIAL ISPACT TO REDUNDANT VITAL, BUS MERS, 1ONVEVR 

09.1.05.01.1 CSAS APSll A0APOSIPUTI3I0G 
(UV A C LOI AND VITAL BUSSES 11AND 13A FAILUE (SBORT OP ROTS )ISIEC 

OS.I.0.0RA.N CIA TRll AOI APDS IS 

-. -------- - - - ~~~~~~~~POTENTIALY IMPACTING VITL -- _____________ N-IDOAJ&DPD 
lis-E (8-1115V FOR APSA0 AND BOT N A US 1 TTANPRR O VITAL BUST (1 (N-ll1Y FOBV 

----- ----- - APS) -~ _____TRIP of APSAJAPSB OAD _ 

01.1.01.01.1 CSAS TRAIN A AP0S NORNAL RELAY APR CANNOT ES TESTED PERIODIC TESTING NoNE REQUIRE NoNF 

------- (UV TEST)- (!I 81LTC) -_____________ 

01.1.09.02.1 CSAS TRAIN A APSES T11 (SAN! A3 (SINS NANEil S 1. (SANE AS 
(UV TEST) (TST SITCH) 

OS.I.U1.03. CSASTRAI AVER OFF CHAS TRAIN A WVE LOGIC DELAP FIIIUDIC TESTING NoNE EQUIRED EoNi 

(UV TEST) (TDR RBLAT) DISABLED, PENP OGIC DELAY ANS 
SEQ LOAD GROUP S TINEES 

09.1.0.03.2 CSAS TRAIN A AVDE ?i NI CRIS VAVE ACTUATIONI 
09.N0.0.1CSs TRAIN A PEEp LOGIC AVDRS 001 

(UV TEST) (TUE RELAY) SISATLIR, OUTPUT RELAYS AV1 PERIODIC TCHTING INOPERANLE 
TIRE AUSS CANNOT El ENERGIZEID __ ___-_____ 

_____ 
09..0.0. CSAS TRAIN A AVS ITO (SAKE AS .NS As (S As 

(UV TEST) 
(TS RILATA) 01.1.01.1.4 CSAS TRAIN A AliR IPUT SHOET LOSS OP ISC POWESSUPPLIES CONTROL RP02 8 INDICATION EUDNTTAN PR2A0IN PI RA NT VIALRSCOORDINSD SITE (Dv EST) (TSRRELY) ASA AD AIB, SE-ENERGIZING FOR VITAL BUSSESPTEIAIPCTORDUAN VTLEU SDRVVR TRAINT) D AEAY C I A OGCN VITAL NUSE 1 II ND IIA FAILURE (SNORT Of BOTH #I5YDC 

(LOGIC (ALA S (01AS LOIBI DNL13 
C 01AT)I D P S 

I .~~- .-- -. - . - . . - -- - ~~P9!ENTIALLI INPICTIMG VITAL ___AD-I~ NAS N P.. ___ 
BUS NI (IISYii POE APSA) An BAY CAUSE AUTO-TRANSFER1 oP 
VITAL BUS MS (8-1311Y FOB NOTE VITAL BUSSES PRIOR TO / ~ APE) - -- - - - - - -_____________ - ____ ________RIPOP PSA/APSI LOAD 

HERAES 
09.1.01.01.2 CSAS TRAIN A DRS NORMAL RELAY AVDR CANNOT RETESTED PERIODIC TESTING NONE EQUIRED NONE 

(UV TEST) (TEST SWITCH)_________-__ 
U... CiA80C CuONACOLIS TEST (sN G SST8 S L ANASISIS (sa As 1.1..1) 

I I n( U T E S T ) ( SI S I T C H )A REil 0 0 8 U N I TO 
091.0.1. CHAS TRAIN A APNIA,_IAEZA TRIPPED -RELAY PROVIDES I OF Z REQUIRES PERIODIC TESTING REDUNDANT BATRI1 OUTPUT BELAY CSAS LOGIC FOR TRAIN A PuBps IEASAER-NRIST 

(LOGIC) (R11LA0S) (OUR RELAY) NATRI! SIGNALS TO TRAIN A CAS AND REDUNDANT VALVE LOGIC TO BECO-ES 1/ ON RAINING NATCIO ACTUATE. RELAY FAILURE NOT 
PEEP OUTPUT RELAYS PREVENT SPURIOUS CISA OUTPUT RELA DETCTAE FRON C3AS CABINET 

INDICATION PROVIDED BY 
PARALLEL RELATS APNIR OR APE2E 09.1.10.01.1 CHAS TRAIN A APHIA, APEZA UNTEIPPCD I OP S REQUIRED ATRI OUTPUT PERIODIC TESTING REDUNDANT TRAIN CALS TRAIN A PUNP ACTUATION NORAL POSITON (ENERGIZED) 

LOGIC) (LAS) ONE RELAY) RELAYS DISABLED FOR CAS TRAIN IOPABL 
A PUNPS 

IIISIl!ID
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SAN OOFI UNIT I 
TABLE 1-l: CONTAINMENT SPRAT ACTUATION FEA 

LOCAL AFFECTS ID METEO OF IERINT COMPENISATING 
ITID I DEVICE ID COMPONENT 1 FAILURE 1100 DIPINDINT FAILURES DTICTION PROVISIONS IFFICT ON ECCI REMARKS 

s. 1.JO.0I.3 1 CSAS TRAINA ANAill, APHIA INPUT OPEN (SAME ASBM.1.1.I.E)........ i S I.EN.E.I . S £II AS .. 1. 1._Blism A.  
(LOGIC) (R8LAYS) (018 RILAY) 

OS.I.10.01. CSAS TRAIN A APRIA, APIZA INPUT SlORT LOSS Of IVEC FONSE EUPPLIR CONTROL ROOM INDICATION, REDUNDANT TRlI TRAIN A CHI INOPERABI BOUNDS SNORT of INI OUTPUT 
_.AL_0)C1__ ....SEIRL... - (ONS BELAY) - PSA AND AP40, .PIVINTING... P R 4 L J TI Q . . . . . . ____ODL TI-A ILA A3.1RU A1I9 OR AV31 

(E01ERG[iZTi OF C(AS TRAIN A TEED AVI. CEH OUTPUT RELATE 

OUTPUT RELAT Inl ENRGIZE TO ACTUATE. APSA 
SAND APSE OUTPUTS All 

01.1.10.02.I CSAS TRAIl A IIS-E00A CONTACTS OPEN TRAIN A CSAD PUMPS ACTUATED, CONTROL ROOM INDICATION, REDUNDANT LOGIC FOR TRAIN A REDUCED REDUNDANCY AGAINST 
(OC L . (I!ITIAT! PUMPS) SIGNAL RESET CANNOT EN ANNUNCIATION VALVES TO PREVENT SPURIOUS SPURIOUS CII_ 

SEA .D-IN.0 IN A CSIA VAV CAV T 
LOGIC UNAFFECTED 

05.1.I0.03.2 CSAS TRAIN A AMS-l A CONTACTS CLOSED TRAIN A CSA PUMPS CANNOT DS PERIODICTSTING REDUNDANT TRAIN REDUCED RILIANILITY OF TRAIN A NORMAL POTION 
(LOGIC)s(IA ) ACTUATD HAA At ST CA 

LEVEL. NO EFFECT ON AUTOMATIC 
A TRIPPED ~~~~~~~ACTUATION-_____________ __ ___________________ 

05.1.10.03.i CSAS TRAIN A AVIA, AVEIA REIPULAY PROVIDES I Of RQUIRE PERIODIC TESTING REDUNDANT MATRII OUTPUT RELAY CSIS LOGIC FOR TRIN A VALVES INLATS AlE EN-ENERGIZE to 
(LOGIC) (RELAYS) (ONi RELAY) EATIE SIGNALS TO CIS TRAIN A TO PREVENT SPURIOUS CIAS NECOMRB ON REMAINING MATRII ACTUATE. RELAY FAILURE 

I- - . . -VALVE OUTPUT RELAYS OUTPUT__ ISLYETCTBL FROM CERN CAREERs 

0..1.1003.CSASflll AVPARALLEL RELAYS A AMtII1O AVUT 0 OS.I.10.03.2 CSAS TRAIN A 8NIA, AvoA UNTRIPP D OF T ESQUIRED MAER OUTPUT PERIODIC TESTING REDUNDANT TRAIN CIS TRI A VALVE ACTUATION NORMAL POSITION 
LOGIC) INOPERABLE 

A VALVE 

01.110.03.3 CSAS TRAIN A AUMIA, (NE E SAME AS 1.1.10.3.1 _ (SAME AS (SAME AS S 0(SAME AS .E.11.3.1) (AM AS C.L.1S.3.ID 

LO1,GIC) (NITIAT8 REAY 

01.1.10.05.1 CSAS TRAIN A AVIA, AVNA INPUT BEORT LOSS Of ESVDC PER SUPPLIES CONTROL COOM INDTCATITA, CDUNDAT TRiNT CRE TRAIN A INOPERABLE MOUNDS OPORT Of ANT OUTPUT 
(LOGIC) (RELAYS) (ONl RELAY) APSA AND APS PREVENTING PERIODIC TESTIG RLAY APSE TIED APS OR AVSI 4_ - -- --- -- AMIGIZATOM --.-...-. i TRIO AVS1. CYAS OUTPUT RELAYS 

OUTPUT RELAYS ARE ENERGIZE TO ACTUATE. APSA 
AND APSE OUTPUTS ARE 

(ANUPAALLILD 

09.1.10.05.1 CSAS TRAIN A EM3-200A CONTACTS OPEN CAS TRAIN A VALVES ACTUATED, CONTROL ROOM INDICATION, REDUNDANT LOGICFOR TRIN A REDUCER REDUNDANCY AGAINST 
(LOGIC) (INITIATE SIGNAL RSET CANNOT BE (AMUNCIATION PUMPS TO PREVNT SPURIOUS CAS SPURIOUS CIAS _(A A_10 .  

-. . ...- -EALED-OS TRAIN A PUMPSl CT 800II IlBICATIOM, 

UNAFFECTED 
01.1.I0.01.2 CSAS TRAIN A EMS-2060A CONTACTS CLOSED TRAIN A CSA VALVES CANNOT EE PERIODIC TESTING REDUNDANT TRAIN REDUCED RELIAILITY OF TRAIN A NORMAL POSITEON 

-(LOGIC)I (ITT ACTUATED MANUALLY 'AT SYSTEM' -..-- .-.--.-- ~I--. -- --.-~ 
VALVES) LEVEL. NO EFFECT ON AUTOMATIC 

ICTUATION 
09.1-10.05.1 CSAS TRAIN A. ANS-2OYAA, CONTACTS OPEN TRAIN A CSAS PUMP ANDVALVI PERIODIC TESTING uNRMAL POIOTSI 

(LOGIC) -2080A (NORMAL) SIGNALS CANNOT BE RESET AFTER TRAIN A VALVE REALIGNMENT I FOR VALVE REALIGNMENT I 
(MANUAL RESET) TEST OR ACTUATION ANCIEC, REDUNDANT TRAIN FOR RCCISC, REQUIRING USE OP 

LOCIC IllTiNINNAV .OVRFFICTEDBOC I 

DBAR EVENTS AUTO-RINITIATION 
09.I.10.05.Z CSAS TRAIN A RMS-20?AA, CONTACTS CLOSED TRAIN A CSAS PUMPS AND VALVES PERIODIC TESTING EUNDANT TRAIN TRAIN A CSAS INOPERABLE 

(LOGIC[ -26BOO (RESET) CANNOT EN ACTUATED MANUALLY OR 
(MANUAL RESET) AUTOVATICALLY AT SYSTEM LEVEL
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SAN ONOP R UNIT.l . _.  
TABLE 1-1: CONTAINMENT SPRAT ACTUATION PHIA 

LOCAL EFFECTS AND METHOD Of INHERENT COMPNSATING 
ITE1M P VICE 10 ClO!IOENT ID FAILURE NOD DIPINDENT FAILURES DITICTION PROVISIONS EFFECT ON ICCS 8INARIS 

09.1.11.01.1 CSAS 111.l L1 APSA _ OUTPUTLVOLTS LOW POWER LOST FROE APSANO.....LOCALJ1D1CATION,IRIODIC EDUNDANTE&IL REDUCILKELI ILITLOLTRAIN--JOISOTNCLUD1OUTPUT-iEORT. 
(POWIR (15VOC PEE SYFL( EFFECT ON TRAEN A CIS LOGIC TESTING CSUP LEICN is BOUNDED NT INPUT 

DEE TO REDUNDANT SUPPLY APSE NRBFCNETDRLY 
OS.1.01.E.CSAS TRAIN. APSA . INPUT OPEll 

(POWER) (15VOC PHI SUPL) 
0.1.11.01.3 CSAS TRAIN A APSA INPUT SHOT VITAL DOS NE (E-IIISV( 8RE1REE CONTROL NooN INDICATION 1SNEA Is (SANE A. FAILURE MAY ALSO RESULT I 

(POWER) (ISVDC PWE 3UFL TRIPS OPEN ASD UP-EL)GIZES 
0P.0. No EFFECT o C RS A to TICIUP SOURC PRIOR TO 
C3A3 LOGIC DUE TO REDUNDANT ISOLATION Of FAULT if LOAD 

(POT1 (15VOC INCLUDEOUSPUT 
(PWI ISVDC PWE SUPL) EFFECT ON TRAIN A CEAS LOGIC TESTING C33W IS RtOUNDED NT INPUT 

DIE TO REDUNDANT SUPPLY APSA agog?_ ___ _____ __ _or. CIONRC.TID .LaJS....  
09.1.11.02.3 CSAS TRAI A APSe INPUT OPEN (SNE (NAEA Is in AN (BANE AE 

(POWER) (ISVDC PNR SUPL) 
09.1.11.3.1.CSAS TI l __APSE - INPUT SHORT VITAL NU SUS. (-131411 EREAKER CONTROL QE IVOjCLTLSL.O 

(POWER) (1V1C P R SUPL TRIPS OPEN AND 15-ENERGIZES 
APSE 

09.1.11.03.1 CSAS TRAIll A VITAL BUS 13 VOLTS LOU I5VDC POWER SUPPLY APSA __ CONTROL ROON INDICATI REDUND 
IPONER) (-IS)DR-ENERGIZED. NO EFFECT ON CS 

TRAIN A CSAS LOGIC DUE TO 
- - - ~~~~~~ - - ~~~REDUNDANT SUPPLY APSE......... - -... _____---------- *-______ 

09-.1.1. 1 CSIS TRAIN A VITAL DOS 1S VOLTS LOU I5VDC PONER SUPPLY APIN CONTROL R00N INDICATION REDUNDANT TRAIN REDUCED RELIABILITY Of TRAIN A APIA AND APSE OUTPUTS ARE 
(POWER) (8-1310) DR-ENERGIZED CSAS PARALLELED 

0912.01.01.1 PT-5O LOOP P1-512 TRIPPED CHANNEL N 11-E1 CONTAINMENT CONTROL RO0N INDICATO NONE REQUIEED FOR CEA3 AIN A AND TEA N CIAS LOGIC LOOP INCLUDES TRI 31 MR 
(BISTABLEI PRESSURE SIGNAL YIN ANNUNCIATION INITIATION, REDUNDANT BICOISH El ON EAINING PT-EDO, TEST EWITCE AND 

DE-ENERGIZING RILEY ACZA TO CONTAINMENT PRESSUR CEANNELE CONTAINENT PRESSURE CHANNELS RESISTOR. CEAS LOGIC PORERACE 
TRAIN A CSAS, AND.BC1B TO -- -- - -IRAQn JP(TO REVINT 1910" NCURIi I j orI1 I JNIA1 S 1/i1L IL13l~ 
TRAIN 8 CEAS. CEANNELS A AND C SPURIOUS CSAS RESPECTIVE SEQ El-NI CONTAINMN PESSURE.  
NI-NI CONTAI.NT PRESSURE AND MT-TABLE FAILURE IN TRIPPED 

09 01.2.1-T-SEQ LOP L/OPSLOPP INPUTSU--SUPPLTIPUTOPN 
UNIFFCTED OUTPUT RELAYS 

09.2.O1.0I.1 PT-SOZ LOOP P15-SI! UXTRIPPED CHANNEL N NI-NI CONTAINMENT PERIODIC TESTING REDUNDANT CONTAINMENT PRESSURE TRAIN I AND TRAIN1 N CSAE LOGIC NORMAL POSITION. OUTPUT RELAYS 
-PRESSURE INPUT BABLED TO CEllAILT S PNEAINING LIA L 

UITALL BUS111.- -I(-11- II~il 

TRAIN A AND TRAIN N CSA3 VIA CONTAINMENT PRESSURE CNANNILS NE-ENERGIZE to TRIP 
RLAYS .COA AND iCZl RENAINING liti CONCURRENT IA8 1/SLOP PEON 
ENERGIZED. CNLS A ANDNG RCICSISOUDD TI l 
I-NI CONTCIMiT PRESSUCE AILAD 
SEQ (S.A J 3LOP) INPUTS1. 1 
UNAFFECTED ..-. . . . .  

CONT1 8 D-502 LOOP LOOP P00 SUPPLY I(Pl OPEN (SOME AS 111.(SAME AS I(SAN AS S.1.E..1A 
610 

09.01OI01.2 PT-502 LOOP. LoopP FR SUPPLY INPUT SHORT POSE BLOBS IN SUPPLY FRON CSAS CONTROL ROOM INDICATION, REDUNDANT CONTAINMENT PRESSURE TRAIN A ANDACSAS LOGIC.... ..  
110 INVERTP R, CAUSING LOSS OP ANNUNCIATION CADNNE O llND SEQ INPUTS TO NOCON- Ils ON REMAINING 

PONEE TO P13-512, 1,I3-500B, PREVENT SPURIOUS CHAS CONTAINMENT El-NI PRESSURE 
FIS-501 AND OUTPUT RELAYS, - . . . .CHANNELS1178. COVCYURENV -- - . .  

APSLTING 10 COOL 8 Ell-N ATOSISLOP FROM RE1SCTIVE 
PRESS SIGNAL TO TRAIN IIND EL QUENCER 

CSAS LOGIC AND DISACLING LON 
LEVEL TRIP OF TRASIN 
HYDRAZINE POYP
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TABLE 9-1: CONTAINMENT SPRAY ACTUATION FHIA 

LOCAL EFFICTS AND METHOD OF INlEENT COMPINSATING 
ITE- I 08VICI 10 COMPONENT ID FAILURE HODE DEPINDINT FAILURES DTECTION PROVISIONS EFFECT ON ICCS R1MARlS 

---------- --------------- ----------~---.-- ----- -------- ------ ~ _____________________ ______ ___ 

0912101.03.1 PT-50 LOOP .-ACZA (RILAY) TRIPPED CNANNEL 111-11 CONTAINMENT --CONTROL N TRAIN 
PRESSURE SIGNAL TO TRAIN ACNL ADBIPAT)IUNTO1PPN
CSA3 LOGIC. CHANNELS A AND C FEE VENI R OS TIND A INP S O PRSUNI CRAINEI WIT 1-1 

0. ..... .5L B-ilPCONTAINMENT LPRESSURE AD-L
SEQ 1SI31SISLop( INPUTS I. TRAIN B Cll LOGIC 

PUNAFFECTED UNAFFECTED 
0I.C.1.04.2 T-502 L0OP 8AA (RELAY) UNTEIPPID C1A1NEL Ni-HI CO m ENT_ 

PRESSURE INPUT DISASLED TO CHANNES_ REDNDANT UR I ONRAINIGCNANMN$IN 

TRAIN A Ca LOGIC. CANNELS A PREPSURE CHANLS SiE 
-. ~~~~~~~ - A~~~~~ND C. INC3~NETCNUEN.II1LLGJQ___ 

PRESSURE AD SEQ 0ISISISLP I. TRAIN 1 C13 LOGIC 
INPUTS UNAFFECTED01N3FFECTTP ..ClT-i LOOl CZE (RELAY) TRIPPD CEANL N Il 1-11 CONTAI llilT CONTROL BOOK INDICATION BIDINDAlt.ONTl IlSSUll TRAI A.CSAS0 IC.IICOlILLILALJSJ E-I ZLTOTHE 

PRISSURE SIGNAL TO TRAIN B CAmmLS AIND #Ro INPUTS TO 0 REMAINING CONTAINMENT 11-11 
C3AS LOGIC. CAINNILS A AND C PRIVINT SPURIU TRAIN A CSA PRISSURI CHANNELS NIT 
HI-II CONTAINNENT PRESaURE AIND_ CONCtilnU1I/311.0til[FRO I Q 
SE8 (SIS/SISLOP) INPUTS 1. TRAIN A CSAS LOGIC 
UNAFFICTED UNAFFICTID 

-- __ 09.2.01.04.2 Pt-502 Loop ICZ (RELAY) VRIPPED CIAINIL 8 81_-COTAINlL PERIODIC _TETING RIDUNDINT CONTAINMENT ISSUETRAIN a C3A! LOGIC BECOMIS :lE 
PRESSURE INPUT DISABLED TO CAINNELS, REDUNDAl TRAIN ON RINIIG CONTAINMEIT NI-NI 
TRAlN R CSAS LOGIC. CAINNILS A PRESSURE C1ANNLS MIE 
AIND C H1-H1 CONTAINMiNT __ COSoi i jlillllh QISfltilt 
PRESSURI AND SEQ (SS/SISLOP) 1. TAIll A CSAS LOGIC 
INPUTS UNAFFICTID UNAFFICTED 

C.h l..1II- PT-C LOOP CSA8 IN0RTER VOLTS L0 A LOSS of PONER TO P1iNT LROOM IIN AODI REDUNDANTCONTIEiNTPRESSUR TRANlAANDCIA L A LOGIC 
aLIS-sauB, 11501 AND OUTPUT ANNUNCIATION CANNELS AIND SIQ INPUTS TO ECOM8E lIll ON REMAINING 
RELAYS, RESULTING IN CENL C PRVINT SPURIOUS cAll CONTAINMENT -HSSURE C l IS I 
NI-RI PRESS SIGNAL TO TRAIN A _______CAML IECONCURRENT -- . - .
AND B C A LOGIC AND DISACLING SIS L/SISLOn RESPECTIVE 
LON LEIVL TRIP Of TRAIN B AQUENCER L 

09-.2.1.1 PT-5D! LOOP P11-SI! TRIPPED CHAlMEL C H1-81 CONTAINMNIT CONTROL ROO INDICATION , NoNe RQUIRED FOR CHA! TRAI A AND TRAIN B Cl LOGIC LOOP INCLUDES TRANSMITTER 
__- __ _JBISTADLI) -PRISSURE SIGNAL VIA TO AUNCIATION 

TR-IN R AC3A TO CONTAINMENT PRE3SURE CHANLS CONTAINMENT PRESSURE CHANNELS RESISTOR. CSAS LOGIC FOR RACE 
TRAIN A CIA!, AND AC38 TO AND SEQ INPUTS TO PREVENT MITE CONCURRNT 81313S31,OP FROM TRAIN IS 113/S13LOP PLUS 1/3 
TEAlN CSAS. CHANNELS A IND B SPURIOUS C3AS 1R-HI CONTAINMENT PRESSURE.  
NI-MI CONTAINMENT PRESSURE IND ISTABLI FAILURE IN TRIPPED 
SEQ (3ISISISLOP( INPUTS STATE BOUNDS COIL UEFCT IN 
UNIFFECT1 FIS-51__I OUTPUT RELATSION U El-- 

CONTAINME1T P1RSSURE TRAIN A AND TRAIN H CA1 LOGIC NORMAL POSITION.  
INISTADLI) PRESSURE INPUT DISAILED TO .CHANNELS RECOMES lit ON REMAINING ARE NORMALLY ENERGIZEFD, A:NDl TRAIN A AND TRAIN B CSAS VIA CONTAINMENT PRESSURE CHANNEL! DE-EMERGIZE TO TRIP 

REAIIN C110ITE CONCURET CSS/SILOP FRO ESRGIZED. CHANNELS A AND H RESPECTIVE SEQ 
I1-El CONTAINlENT PRESSURE AND 

SEQ (SIS/SISLOP) INPUTS 
UNAFFECTED
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TABLE 9-1: CONTAINMENT SPRAT ACTUATION FIllA 

LOCAL EFFECTS AND METHOD OF INHERENT CONPENSATING 
ITEl I DEVICE 10 COMPONENT 10 FAILURE NODE DEPENDENT FAILURES DETECTION PROVISIO13 IFFICT ON eCCS REMARKS 

09.2. 2.1PT-50300P LOOP PNR SUPPLY IIPUT OPEN SAEN 
I10 

01.2.OZ.02.2 PT-503 LOOP LOOP P R SUPPLY INPUT SORT FUSE WES If NUPPLY IRON CSAS CONTROL ROON INDICATION, REDUNDANT CONTIMNT PREESURE TRAIN A AND 1 CPl LOGIC 

- - -- III.~-A INVIIR.AUSIGLO1 i - NUNITON __ CHANNELS AND SEQ IPUTS TO__ 8ECONSN 1/1 ON REKAININoo__ ___ 

POWER to P13-511, NoV-END. PREVENT SPURIOUN CRAN CONTAINENT II PRENSURE 
POSITION INDICATION AND CHCSAS INE ITEVCON oRLS 

PIS-513 OUTPUT RELAYS, ____1_____ I/S1IELOP IRON RESPECTIVE 

PRES0 SIGNAL TO RI A ANDRE IUSUINGlINClICCOlTA 
CSAIS LOGIC ) (AIAS .. 21IAHAS .1 .1_ __ JSAMAS_.__.1 

9.12.03.I PY-5D3 LOOP ACA (RELAY) TRIPPE CHANNEL C NI-H I CONMSMENT CONTROL R001 INDICATION REDUNDANT CONTAIIMENT PRESSURE TRA1N A ClA3 LOGIC COTl lII RELAY IS DR-EERGIIE TO TRIP 
PRESSURE CGAmiL TO TRAIN A CHIILS AND SE0 INPUTS TO ONBCEMAINING CONNENT I-I 
CSAS LOGIC. CHNELS A IND I PREVENY SPURIOUS TRINli A CRAN PRESSURE CEANNELS ViTE_____ 
NI-El COTI-513 0SUE AND CONCURRENT SIS/NIELOF SEQ8 

SEQ (IISISISLOP( INPUTS 1. TRAIN N cNAN LOGIC 
UNAFFICTIED IUNAFFECTE 

- 09.2.02,03.2 PT-SOD LOOP ACIA (RELAY) UNTRIPPED CHANNEL C El-NI CONTAINNt" PERIODIC TESING REDUNDANT CONTAINMENIT PR1SSURI TRA I ColS LOGIC BECONES III 
PRESSURE INPUT DISABLED TO CHANELS, REDUNDANT TRAIN ON REMAINING COIMENT NI-N 
TRAIN A CSAS LOGIC. CANNELS A PRESSURE CHANNELS IiTE 

AND S-81El CONTAINMENT ONCURRENT IISISLOP Fool SEQ 
PRSSURE AND SEQ (ISISISLOP) I. TRIN Coil LOGIC 

I .- - - - -- - ~INPUTS UNAFFECTED UNAFFECTED 
55.2.02.UI.I PT-SOS LOOP HOSE (RELAY) TRIPPED CHANIL C 11-11 CONTAINENT CONTROL ROOM INDICATION REDUNDANT CONINMENT PRESSURE TiN I CEAS LOGIC IECOMES I/1 RELAY IS DR-RNERGIZE TO TRIP 

PRESSURE SIGNAL TO TRAIN I CHANNELS IND SEQ INPUTS TO ON REMAINING CONTAINNNT E-El 
CSAS LOGIC. CHANNELS A AND H PREVENT SPURIOUS TRAiN H CS A PRESURE CHANNELS MiTE P 

NI-HI CONTImiNT ES E ANDCCHAM US CONCSl ilt ROMSE 
SEQ (SIS/SISLOP) INPUTS . Ail A C0S LOGIC 

UNAFFECTED .UNAFFECTED _______ ___ 
IBTUNTRIPPD C RI-NI CONTAINMENT RITODIC Rl t DUNDANT COTMENT PRESSURE TRAIN B CSAS LOGIC BECOMES 1/ I 

PRESSURE INPUT DISADLED TO CHANNELS, REDUNDANT RAIN t O RMINING CONTAIMENT 11-11 
TRAIN N CSAS LOGIC. C ANNLS A PRESSURE CHANNELS VIT 

AND I El-CONTAI NMNT PRI5lli ADCONCUiRRET /SIS LOPFROM SIQ 

PRESSURE AND SEQ (I1ISLOP) 1. TRAIN A CiAS L4GIC 
IPUTE UNAFFECTED UNAFF ECTED 

09.2.02.0.1 T-03 LOOP CSAS INVERTER -VOLTC LO LOSS OP POSER TO PI-51, ECONTROL ROOM INDICATION, REDUNDANT CONTAININT PRESSURE TRAIN A ANAScil LOGIC 
MOV-S POSITION INDICATION, ANNUNCIATION CHANNELS AID SEQ INPUTS TO 0ECOES /i ON REAIiIG 

AND 8IS-513 OUTPUT RELAYS, PREVENTSPURIOUS CS CONTAIMENT HI-N PRESSURl 
RESULTING I CONlC COl- TO "00R I -DICATION 

PRESS SIGNAL TO TRAIN A AND I SIS/NUSLOP FROM RESECIVE 
CS1S LOGIC SEQUENCER 1 

.2..D.il T CO su ATL I CONTACTS OPEN LOGIC RELAYS PIi, PIH, P, PERIODIC TlSTING CSREDUNDANT TRAIN CS TRI L I S I E T TIP 

(29-5,6) (UNTRIPPRII E RAIN DR-ENERGIZED, OF SEQ 2 SUBCEANNEL I AND 
CDISALIIG I Of I REQUIRED SEQ INPUTS CONCURRENT lIT C l/ 
2 INPUTS TO CBA TRAIN COMT ENT PU-I I PRESSURECS A 

09S.2.03.01.2 SEQ 2 SUECRANSEL I CONTACTS CLOSED LOGIC RELAYS PIA, EPE, IVIA, CONTROL ROOM INDICATION, REDUNDANT SEQ SU.CNNIL AND TRAIN H CSAS LOGIC BECOMES II 

(29-5C6H (TRIPPED) MUIR EERGIZE, PROVIDING I Of PERIODIC TESTING CONTAINMENT HI-ll PRESSURE ON REMAINING SEQ OCCNEL 
2 REQUI ED SRQ I IPUT S TO CINP TS T O iODAi T SPURIOUS OIT i CONCU RS O 2/fl il l -I 

TSAl TRAIN H LOGIC CSS CONTAINMENT PRESSURE
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TABLE 9-1: CONTAlINMET SPRAY ACTUATION FilA 

LOCAL IFFICTS AND ITOD OF IEllNT COEPINSATING 
ITIN I DIVICI ID COMPONET ID FAILURE 1ODE DEPINDINT FAILURIS DETECTION PROVIIIONS EFFECT 0 SCCS RINARS 

--. E.03,.02.1 SIQ I -- B CICAIIIIL J CONTACTS OPEN . LOGIC RELS BPIA, SPIN, ROTA, PERIODIC. TESTI R8DUNDANLTAIN CL .CI I QUIR1/21TEIP 
(19-T,8) (UNTEIPPID) BOYS R IN D-ENERGIZED, OF IE I SURCEAHEL I AND I 

DISABLING I Of I REQUIRED SEQ . INPUTS CONCURRENT 1118 2/3 
I INPUTS TO CSI TRA11N.BLGIC...__ ___ ______ -__ OITIIN TJI84IJ2133111..  

01.1.03.02.2 SEQ 2 SUBCBAlNEL I CONTACTS CLOSED LOGIC RELAYS BP80, EFYR, SOYA, CONTROL ROOM INDICATION, REDUNDANT SEQ SUBCEANNEL AND TRiN 8 CIS LOGIC 8ECONDS 1/1 
(19-1,1) (TRIPPID) ROTS ENERGIZE, PROVIDING I OF PERIODIC TESTING CONTAINMENT Il-SI PRESSURE ON E11A1NI11 SEQ EUSCEANNEL 

S - 2 REQUIRED SEQ I INPUTS TO -IN T T EEVNIPRUS VI jIIL.L I___-- _ _ 

C09A.0Y0IN 1 LOGIC C10S CONTAICE 1N1(L3C1TSP 
09.2.04.01.1 BUS ic, IC 12-fl (RILAT) CONTACTS OPEN I OF REDUNDANT BUS IC PERIODIC TESTING REDUNDANT RELA0, REDUNDANT REDUCED RELAB111YT Of TRAIN B UV AUILIARY RELAYS IRE 

UNDERVOLTAGE (ON)NDEVOLTG INPUTS DISABLED -7 [ 
0o TRAIN U C11 ACTIN D(LAC 

RELAYS EPSE, BVI 
09.2.04.01.2 BUS I10, tC lit-8I (BILA) CONTACTS CLOSED BUS ICUNDRVOLTAGI SIGNAL TO CONTROL 1 ANNUNCIATION REDUlDANLINPUTS E ; .g Il 0. .  

UNDROLTAGE (OFF) TRAIN I CSA3 TIER DELAY RELAYS REDUNDANT TRAIN FOR SISLOP C3AN FOR SI IND SIELOP FOLLOV BUS SC VOLTAGE RECOVERY 
0P.R, ODE. DELAY LOGIC CONDITIONS AND ECQ I LOAD GROUP DET O 

0ECOM 81 O1 BUS 3C--1----1-1- (_LAT CNTATS FI 

UNDERDOLTAGE INPUTS 
09..004.2.1 BUS IIC, zC 121-1 (RELAT) CONTACTS OPEN I OF 2 REDUNDANT BUS IC PERIODIC TESTING REDUNDANT RELAY, CSUNDANT REDUCED RLIASILITY Of 1RAIN 1 UV AUIILIARY RLAYS ARE 

UNDERYOLTAGE (O) ONDIRVOLTAGE INPUTS DISABLED TRAIN CEAS FOE SIELOP CONDITIONS DR-ENERGIZE to TRIP 
TO TRAIN E CSAS TIME DELAY 
RELAYS EPDR, BODE 

09.2.04.05.1 BUS Si, ZC - ll-E l ) CONTACTS CLOSED BOS IC UNDEEVOLTIGE IGNALTO CONTROL1 SO N 
ONDIRVOLtAGE -(OFF) TRAIN B CEAS TINE DELAY RLAYS REDUNDANT fTRIN foR SISLOP CSAS FOR 1IS AND $[SLOP FOLLOW EUS IC (TRAIN A) 

OUR, BODEV DELAY LOGIC CONDITIONS VOLTAGE RECOVERY AND SEQ  
- - BECOMES 1/2 09 801 IC____ LOAD GROUP 0 DELAY. IBIS 

ONDERRVOLTAGE INPUTS FAILURE VITS A CONCURRENT BUS 
IC LOS NOULD CONSTITUTE A 

IS SOT CREDIBLE 
09.2.01.03.1 BUS ic, 2C S1-Ill (BELAY) CONTACTS OPEN (NAME AS .(SANE As (SAM AS (SAN A 1 (SARE As 

UNDIRVOLTAGE (ON) 

LOGIC.1i~ iILc' IFIA BFIB. BVIA.AY Cl800I.TITIN __43 - IBOUNDAIL--3 _1T.I -SL.I)1AB8 CSSLSI_ il311I 

09.2.-04.0_4.ISU3 -ItC, UC 1118Ai(ELAY) CONTACTS OPON (SAE AS . 1 0 80 IMPUS C A/3 
* ~UNDERVOLTAGE ON 

091.014.01.2 BUS ti IC I -121 (DELAY) CONTACTS CLOSED (SAME AS 912.4T.2h (SAME AS .l) ( sAE H i.2.4.2.2) (lS I 

ONDEDOOLTAGE (OFF) 
ES.2.04 BUS SIC, ZC BUS Sic VOLTS LOW RELAO S 17-1 AND 4P-IlV CONTROL ROOM INUNCIATION RDUNDINT INPUTS FOR , . REDUCED RELIABILITY Of TRAIN B TRAIN 8C0AS LOADING WILL 
UNDERVOLTAGE DR-BNRGIZE. TRAIN B CSAS TIME REDUNDNT TRAIN FOR SISLOP ClvS FOE SE AND ISLOP FOLLON BUS C VOLTAGE RECOVERY 

CSLAY RELAY PR, DVI LOGIC COmTlON1ST -- AND -jj2 lOAD GROUP U DELAY 
BECOMES 1/2 ON BUS IC 00 
INPUTS 

UN ilvOLTAGI ANPUD ISALD.___H]__IRFLli?00ST~l IllG~ 1 1 

09.1.01.DE.1 B0S tic, 2C BU 00 S I2C VOLTS LOW DELAYl18. AD S A121 T _ CONTROL BOO ANNUNCIATION REDUNDANT INPUTS FOR SIS, REDUCED RELIABILITY OF TRAIN A TRAIN I CSAS LOADING ILL 

UNDRVLTTEI-ENERGIZE TRIN BA AIS INEtillUNANT fTRINl FOE 8SIL0P CSAS FOR 51S AND SISLOP FOLLON BUS IC (OTAN A)CV 

DELAY RELAY EPER, BDE LOGIC CONDITIONS VOLTAGI RCOVY11 AND S I 
BCOMES 1/2 ON US IC UV LOAD GROUP U DELAY. 10IS 

INPUTS D IFAILURE IS NOT CREDIBLE IT 
CONCURRENT LSS IC LOB, SINCE 
TOAT OUL SEA DOODL FAILR 
SCENARIO
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TAMLE 9-1: COMTIMENT SPRAY ACTUATION FEED 

LOCAL EFFECTS IND MEHROD OF INEEREINT COEPENSATIEG 

ITI I DIVICS ID COMPOINT ID FAILURE MODE DEPENDENT FAILURES DETECTION PROVISIONS EFCT ON ECCS 

- 09.1.0.01.1 CSAS-TRAIli 8- PCIA, BPClI Ol (UNTRIPPIDI CHANNEL A 
(CHINIL A TEST) (SLAYS) PRESSUR INPUT DISABLED TO CINLS, REDUNDANT TRI 1/1 ON AINING CONAINMENT CHANL A PUMP M1TRE1 RELAYS.  

TRAIN 0 PUMP MT5l.. C.A.L AA TE-H PREI CBAPIELS VilE PRALLEL (TEP PPCIC PROVIDES 
- VALVE MTII,.CHANNELS .1,.C- ______________JN URET I.EInII FEM JEQ-toMl"TROLJOM. INDICATOR________ 

ANI SQ I (AISISLOPI IMPUTE (L2 
UNAFFECTED 

09.1I.5.1. CSAS TRAIN N __PCIA,___BPCIB_ NIMEUUREOP__il 

lI-Bi CONTAINNT PEEIODIC TESTING RDUNDANT l TjSALAIL 

09.1.05.01.4 CSAS TRAll 8 PCIA, 8PCIB ofIIP D SHORTCMIS 
(---lilll B. 1857)i IRIL f5 

(CHIANNL A TEST) (RELATST PRESSURE HIGNAL TO tiN A CLANLS AND IQ INPUTE TO Eli ON MINING CONSTllNCElT 
PEEP NAT.I5. CCSASEL A VALVE PREVENT CPURIOUS CTAl E1-El PRESSURE CHAN Cl 

(C--Til-ll, CHANNELS 1,-C flSD EflQ HII IITC8)N Ii1I SIR
I (SIIISISLOP) -INPUTS 

IFFECTRE 
02.05.01.1 CSAS TRAIN I RPCIA,.BPCIB INPUT OPEN SADA). .  

(CHANNIL A TEST) (RLATS) 

09.2.05.01.4 CSAS TRAIN E SPCIA, PCIB INPUT SORlT LOSS Of IVDC POVEE SUPPLIES CONTROL ROOM INDICATION RDUNDANT TRiN TRAI C3AS LOGIC DISAMLED HOUNDS FAILURE Of ANNUNCIATOR 

- (CHAiNL A TIST) (R8LATS). IPSA ANDEP3R, CAUS1NG TILA -- - ____ ____ 

S/3 HI-I CONTAINMENT PRESSURE RELATE ARE ENERGIZE TO 

CHANNELS, DISABLING 1/ ACTUATE. AM AND HPS OUTPUTS 

03.2.05.03.(B GASHAII TNPUll BI BVIAAVCBRAUTLB 

IND ALL C313 OUTPUTS IN TRAIN 
CD "M" LOGIC 

01-1H.0.0.1.I COSSTRAIN B ----I- IPCISIB I O CONTACTS OPEN RELAS ALPCIAFACl- A-P-CONTROL ROOM 2 4 of 5 O 

(CHANNEL A TEST) (TEST SNITCH) DR-ENERGIZE, CAUSING CHANNEL, A CHANNELS AND SEQ INPUTS TO llt ON REMAIN1ING CONTINNENTII 
E-El CONTAIMENT PRESURE PREVENT SPURIOUS CEE El-El PRES3UIE CCUNELS ITE 

ICAL TOTRAIF B C S UN 8O CONCURRONIMIil tISCLOO PEON Hi 

ATRlII. CHANNELS R. C AIND SEQ 
I5 (8E SIISLOPS INPUTS 

______ UN~~~~~~IBAFFECTED - - ~ . ~ __ -___ 

U.2.DSZ.Z CSAS TRAIN H OPCIS CONTACTS CLOSED CHANNEL A II-I CONTAINMENT PERIODIC TESTING NONE COQTIlED lNOT NORMAL POSITION 

(CHANNEL A TEST 1TEST SNITCH) PRESSURE NATII RILAY PCIA, 
S EPCIIl CANNOT a., TE 110TED _ - -1-- __ ___Ul__ ____ _ Lit __ IlI 

09S.05.1. CEDE TRAIN I - BuClA, BYCIE ON (UNTRIPPED) CHANNEL A RI-HI CONTAIMENT PERIODIC TESTING RDUNDANT CONTINMEINT PRESSURE TRiNl N CEDE VALVE LOGIC NORMAL POSITION. TRAIN 8) 

(CHANNEL A TEST) (RELAYE) PRESSURE INPUT DISABLED TO CHANNELS, REDUNDANT TRiNl BECOMES 1I ON REMAINING CHANNEL A VALYE MATRIX RELAYS.  

TRAIN 0 ALVE MOIlE._CHANNEL __ CONTINMENT NI-El PRESSURE PARALLEL RELAY HYCIC PEOVIERS ____ 

A pump MATIE, CANNELS H, C CHANELS ViTE CONCURRENT CONTROL ROOM INDICATION i 
AND SEQ I SIS/SIMOP) INPUTS SUTSSISLOP PROM EQ I 

lUllAFFICTID ______,__ _____________-_______--- - -. I 

CSAS TRAIN B l i, EUCIE OFF (TRIPPED) CHANNEL A HI-HI CONTAINMNT PSRSODIC TESTING RDUNDANT CONTAINMENT PRESSURE TCiOT N Ca00 VALV LOGIC 

(CHANNEL A TEST) (RELOYS) PRESSURE S1INAL TO TRAIN H CHANNELS AND SEQ INPUTS TO HEC0MES lit ON REMAINING 
- -- -- - - - -- -VALVE WaTll. CHANNEL A PUMP PENTSUISCEECONTIMENT NI-El PREESURE 

HATEIE, CHANNLS B , C AND SEQ N MiT CONCURRENT 

I 3/3 1SLOP) INPUTS P1S/S1SLOP PROM SEQ 2 

UNSECTEil l I-IT 

w.6.OS.1. CSAs TEAlN B VCII, HVCdE INPUT OpaN (SANE OS (BN1 1.5.3, K SH 2 1.S Isa is (SM A .2.5.3.11- (SANE As SZS3Z 
(CHANNEL A TEST) (RELAYS) 

01.2.05-03.4 CSAS TRAIN B BVCIA, EUCIE INPUT SEORT (SANE AS H....)(SAME AS 931.5-1.41 SHAS2SII (SAMERS B~...)- OUNDS. FAILUREOF. ANNUNCIATOR-

(CHANNEL A TEIT (RELAYS) RELAN ALCIC. CA OUTPUT 
RBLAIS ARE ENERGIZE TO 
ACTUATE. BPSA AND EPSB OUTPUTS 

ARM PARALLILED
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SAN.010 PFE UNIT. L 

TABLE S-1: CONTAINMENT SPRAT ACTUATION FREA 

LOCAL EFFECTS ND ITOD OF INSEENT COMPENSATING 
ITEl I DEVICE ID COMPONINT 10 FAILURE NODE DEPENDENT FAILURES DITECTION PROVIlIONS IFFICT oN ICCS REMARKS 

8 OS...LCSASTAlN 8_ .BYCL- CONTACTS OPiN RELAS lYCIA, SwCIE . CONTROL OO INDICATNOIL- 1 1 -0

(CHINNEL A TEST) (TIST SNITCH) DE-ENERGIZE, CAUSING CEANL I CEANNELS AND SEQ INPUTS to SE Eli ON 9E1A1NIN1 
Il-ED CONTAINMENT PRESSURE PRE VENT SPURIOUS C3AD CONTAINMEST NI-El PRESSURE 
0IGN0L to.0. CSS CSA VAVE TSCEANNTLSC C CONCURRENT 

(CKATElA.TCHANNEL 1 C AND SQ T ISTSILOP FROM SEQ  
(SIS/SISLOPI INPUTS UNAFFECTED 

0.2.01.01.1 CSAS TRAIN I B VCIS CONTICTS CLOSED CHANNEL All-SI CONTAINMENT PERIODIC TESTING NONE REQUIRED NON NORAL POSITION 

(CEANNEL AIf (TEST)11 SNITCE) PRESSURE 1ATE11 RELI13S YCHA,------- _______ 

(CIANIISL CANflST) (TILAES 09.20601.1 CSS TRAIN 8 E PCZA, EPCZB OF (UNTRIPPID) CANNEL 1l1-RI CONTAINNENT PERIODIC TESTING REDUNDANT CONTAINMENT PRESSURE TRAIN I CRAB PUMP LOGIC BRUNEES EGUAL POSITION. TRAIN 1 
(CHAMEL I TEST) (RELAYS) PRESSURE IUT CEANNELS, REDUNDANT TA 1/10O REMAINING CONTAINERS? CEANL I PIP NATRII RELATS.  

TRAIN I PUMP MATED8. CEANNEL 1 NI-El PRESSURE CEANNELS NITI PARALLEL RELAY IPCC PROVIDES 
VALVE KATII, CHANNELS 1, C CONCURRENT R1N/11RLOP PEON SEQ CONTROL ROOM INDICATION 
(ND SEQ i (l iSLOP) INPUTS 
UNAFFECTED 

09.2.0.01.1 CSAS TRAill 8 EPCIA BPCZl Off (TRIPPD) CHANNEL I El-HI CONTAINMENT PERIODIC TETIG REDUNDANT CONTAINENT PRESSUR TRAIN I CSAS PUMP LOGIC OECOTES 

(CiANNEL I TEST) (ILAYS) PRESSURE SIGNAL TO TRIN I CHANNELS AND SEQ INPUTS TO I/: ON REMAINING CONTAINNENT 
PUMP MATRlX. CEANNEL I VALVE PREVENT SPURIOUS call RI-NI PRESSURE CNANNELS VITN I 

NATRII, CHANNELS A, C AND SEQ TCONCURRENT AITSIS OP ROM RQ 
...........--I (3IS/AiSLOP) INPUTS2 

UNAFFECTED 
09.2.06.01.2 CSAS TRAIN N EBPCIA, PC INPUT POS (SAE AS S(SAME A! (AKD AS .(AMS A 

(CHANNEL I TEST) (TLS) Sul, B) 
09.1.06.03.4 CSAS TRAIN U PC2A, EPCZ8 INPUT SHORT LOSS OF IVDC POWER SUPPLIES CONTROL ROOM INDICATION REDUNDANT TRA (URiNP I CS LOGIC DISALED IDU)D FAILURE OF ANNUNCIATOR 

(CHANNEL I TEST) (RELAlS) EPSA IND EPS, CAUSING TRIP Of RELAI PCC. CDIl OUTPUTSDStIISO_0_I_1B ll 

3/ 11-E CONTAINNST PRSSURE- PSluffT SPISIOUaSsCORE ENERGIZE to 
CIHANNELS, D3IABLING I ACTUATE. EPA AND Clil OUTPUTS 

_TSEQUENCER SUCAN DL INPUTS IRSllILOP 0R PARALLELED 

AND ALL CSIIOUTUT3 INTiAI 

* I DS..O.DZI SAHTRIN ECSCOTACS PUN REAYIL AE8C-AI PCE CONTRlllT PtOLI ROOMTINDICATION RE UDCNIMETPSUR TANICASPP LOGIC8 E O BIIAL--POSITION 

U CSAS LOGIC TS 

092-1.21 HA RIJ B SCONATAOPN IL 8P 1181COIBil CONRO I O MIDICATIS I ON REDtilDANT CONTAIlllNT PRESSURE ftSll 8 CSall ilMP LOGIC W5~ll ORSL8111 T~l 

PN EBSS UB SWITCH) DR-ENERGIZE, CAUSING CHANNEL CIMILS AD IQ INPUTS TO UI ON BAIIIIIING CONTHINNT C 
HI-El CONTAINNT PRSSURE PREvENT SPURIOUS CCaAN E-RI PRESSURE CIANNIL NITI 

* .. ~~.. - . - ~ SIGNAL TO TRAIN 8 CHAS PUMP _ __ __________CONCURRENT 1IS/NINLOP PROM SEQ_______ 
VATR II. CHANNELS 1, CA0 INDISRQCAT 
I (SI SISISLOP) INPUTS 
UNAFFECTED 

01.2.06.01.1 CHAS TRAIN I 8PCZS CONTACTS CLOSED CHANNEL 8 EU-HE CONTAINEENT PERIODIC TESTING Novi REUIRED- ----- NSOURML OITO 
(CHANNEL 0 TEST) (TUST SNITCH) PRESSURE KATRIE RELAYS BPCIA, 

-- - ----. - -. B~C2A, RYCZEBPCIB CANNOT ME TESTED .. . .- ..

09.Z1,06,0.1 CHAS TRIN U BVCZA, BVCZB ON (UNTUIPPED) CHANNEL 1 El-El CONTAINMENT PIOIC T837IG REDUNDANT CONTAINlNIT PRISSURl TAill I CSAS VALVE LOGIC NORMAL POSITION. TRAIN  
(CEANEL I TEST) (RELATS) PRISSURE INPT DISARLEl TO CHANNELS, REDUNDANT TRAIN ECOMES 2/2 N0 REMAINING CTANNAL 8A LVE MATRID RELATS.  

P TRAIN C VALVU ATRIL CEANL CONTAINMENT MI-El PRESSURE PARALLEL RELAT 8YC1C CROVIUES 
H PUMP MATIS, CHANNEL A, C CHANELS CONTRSOIII0 OINI8I8 
AND SEQ1 (SIS/SISLO) INPUTS 

UNAFFICTBD 

(SAM AS9.1..1.) (All S 92.5..2)(S~l AS5.$$.1.) (tHSAS $3.11.I
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3IN ONO FI UNIT I .  

TABLE I-I: CONTAINMENT SPRAIT ACTUATION FlEA 

LOCAL EFFICTS AND EITHOD OF INERENT COIPENSATI-0 
[TIE I DIVICI ID COEPONIT 10 FAILURI NODE DIPENDINT FAILURIS DETECTION PROVISIONS EFiCT ON ECCS IEIRS 

0-.1.06.03.1 C3IS 1TAlIN 8VCIA, 8VC8 OFF (TRIPPED) CHAL 1141 CONTAINMENT PERIODIC I REDUNDANLcOTINET PUSSUE II1JEa ALLS GIC 
(CEANL E TESt) (RELAYS) PRESSUR SIGNAL TO TRIN E CEANNELIND EEQ INPUTS TO 1ECOE1E 1/1 ON RENIEG 

VALVE EATEII. CHANNEL B PUMP PREVENT SPURIOUS CSA3 CONTINMENT El-El PRESSURE1 
. RED CEANNELS 1,.C.AED SE -1 - -.- -CuILLEIOff CURRUl ___ _ 

I (3ISISISLGP) INPUTS III LOP IEON EEQ It 
DNA FFECTEN 

09.2.05.03.3 CSAS TRAIN N IVC;24 BVC2B INPUT OPEN (sll .Ej m. I 
(CIAlKIL B flSt) (181LA1S1 

09.1.01.03.4 CSAS TRAill 8 BuCll, BVC28 INPUT 38011 3m s1 ...)(1Ii IS s(it1 ON$FIURO NUCAO 
(CAN1EL E TEST). (BILAIS) 

RELAYS ARE ENERGIZE TO 
ACTUATE. EPSA AND EPSE OUTPUTS 

09.2.0.01.1 CSAS TRAIN H 8VCIS CONTACTS OPEN RELAYS 1VC1A, 1UCtN CONTROL R0OK INDICATION REDUNDANT CONTAINEENT PRESSURE TRAI Cal VALVE LOGIC 
(CHANNEL I TIST) (TEST SNITCH) DS-ENERGIZE, CAUSING CHANNEL N CEANNELS AND SEQ INPUTS to ENCONES Ill ON ENNAINING 

I - ~ - -. . . . . . . . . . . . . . .E-I1ol COTAM ENTFsoURE -- m uSET-IIIQUI gUas. - OTIIEi~~USR -__________ 

SIGNAL TO CaNAS Cal VALVE CEANNELS ITE CONCURRENT 
1AT8I1. CEANNEL A, C AND SEQ I IS/sISLOPFRPON SEQ I 

- - .-.- - .. ~~~~~~~~~(IISLOP) IYNTS UNAFFECTED _ ________ _______________________ _________ 

NO.2.Iu4H. CSASdiIN CY2 IOTACTS CLOSED CEANNOL NI-E1 CONTAIl N PEIOI TING NoNE REQUIRED NOS NORMAL POSITION 

(CHANNEL 0 tEST) (TIST SNITCH) PRESSURE EATRI1 RELATE EVC2A, 
S ~ ~ ~ ~ ~ -~~~~~ E~VC2E CANNOTDE TESTED___________ ____________________ _________ 

09.Z.01. I.I CSAS TRAIN 8 EPC3A, 8PCI8 ON (UNTRIPPID) CEANNEL C El-El CONTAINNT PERIODIC TESTING REDUNDANT COETAINNENT PRESSURE TRAI cal PUMP LOGIC RECONES NORMAL POSITION. TRAINS 
(CHANNEL C TEST) (BBLATS) PHESSURE INPUT DISARLED TO CEANNELS, REDUNDANT TRiN t/: ON REMAINING CONTAINNENT CEANNEL C PUMP NATRII RELAYS.  

(C11ABPUIP ATRlY. CHNLC NI-El PRESSURE CHANNELS RITE PARALLEL RELAY (PCBCI PROVIDES 
VALVE 0i9iEANNLS. A, 3 CONCURRENT Ifu/ISLOP PEON SEQ CONTROL ROOK INDICATION 

(C lAND SEQ C (TS SSLOP) INPUTS2 
0.. 0N1FFECTED5_TATO_ 

D 0'. 1 .-1,OI C yAS TRAIN N-8- 8EPCA EPC38 OFF 0IPPID - CHANEL C 11-E1 CONTAINNENT PERIODIC TESTING REDUNDANT CONTAINElT PRESSURE TRAINSA CEAS PUP LOGIC RECONE
(CHANNEL C TEST) (RELAYS) PRESSURE SIGNAL TO TRAl a CEAMLS AND SEQ INPUTS TO E/C ON RENAINI G CONTINMENT 

LPUNP NATRII. CHANNIL C VALVE PREVENT SPURIOUS CSAS C-I- PREISURI CI-II PLUITE 
IATRII, CHAsELS 1, C AND SEQ -. CONCURRENT IIS ELOP FRO I

2 (SIE/SISLOP) INPUTS 2I 

___________ UNIAFFECTEIS_______ 

09101.S.3 CSAS TRAINA PCSA, H( AS 1.1...) _. (SANE AS 9.2.1. ) i A S..I (SAnES AS....) 

(CHANNEL C TEST) (RELAYS( 
CHAS TRAIN N aPC3A, BPC3B INPUT SNORT LOSS Of IVUC POSI R SUPPLIES CONTROL ROOK INDICATION REDUNDANT TRAIN TRAIN N Cal LOGIC DISARLED SOUNDS FAILURE OF ANNUNCIATOR 

(CEANNIL C TEST) (RILiYS) - IPSAI-IND IPS , CAUSING TRIP OF RELAY EPC8C. CAS OUTPUT 
3/ 11-81 CONTAINENT PRSSURE DELAYS ARE ENERGIZE TO 

-- - - - -.. ~CHANNELS,_DISANLING 121 -~UAl OP3. I -__ - - ___ND EPSE OUTT 

IND IALL CAS OUTPUTS IN TRAIN 
s CHAS LOGIC _ _ _ _ _ 

01.2.07,02.I CSAS TRAIN B EPCSS CONTACTS OPUS RELAIS PCa ,EPC - CONTROL ROOK IND6ICATION - REDUNDANT CONTAiNNNT PRESSUR I N Nlf C6A3 PUMP LOGIC NCNS
(CHANNEL C TEST) (TEST SNITCH) DE-1NERGIZE, CAUSING CHANNEL C CHANNELS AND SEQ INPUTS TO 1/2 ON REMAINING CONTAINEENT 

81-NI CONTAINMENT PRE3SS PREVENT SPURIOUS CHAS 11-11 PRESSURE CHANNELISMITE 
SIGNAL TO TRAIN I CHAS PUMP CONCURRENT SISISISLOP FRON SEQ 
EATRII. CEANNRLS A, H AND SI1 2 
I (SIS/SISLOP) INPUTS 
UNAFFICTID
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TABLE 9-1: CONTAIMNBIT SPRAT ACTUATION FEA 

LOCAL IFFICTS AND IT8OD OF INHBIINT CO.1PillTI.  
ITI I DEVICE ID COMPONIN ID FAILURE ODE DIPNDIT FAILUlS DITICTION PROVISIONS EFFICT ON CCS EIARIS 

- .. S,.I.D2 SA..RAI.E.......EP~sCONTACTS CLOSED .CHANNEL C11-11 CONTAINMENT. PERIOD IC. T13TNL..1 1G__ NOIJQIE 10O11 . 1__12111,1031_ODAPO 109O 
(CHANNEL C TIST) (TIST SVICB PRESSUR) Wal IL BPCi, 

BPC( i CANNOT EST (LtA 
- .JS . 03,I C.011 BTANE.DC),..EIVC3B ON (UNTRIPPED) . CEANNEL C II-HI.CONTAINHEN? - IRIOD IC.TSIG-_ UDNALCEA IMET.RSEU-12EAI1EJCJU_1A11VEJ OGIC _ _J. ORMAL POSITION. .RAN .. _____ 

(CEANNEL C TEST) (RELAYS) PRESSUR INPUT DISABLED TO CHANNELS, REDUNDANT TRAIN IECOMES III ON REMAINING CHANNEL C VALVE MATRIE RELATS.  
TRAIN N VALVE 1ATRI.. CHANNEL CONTAINESA NI-NI PRESSURE PARLLEL 11LAI EVCSC PROIDES 

(lPUMP lAiithCRAWlLS ,B

OS~t.OIN .03. CIA II1/I1liP BINC3UTBCS 

(NAFFCCTCD 01.1.01.03.1 CSAS TAlE O (TIPPED CHANNELC NI-8VCCO3TIEMNT _ ERIODIC TRETE 
(ClANNIL C TIST) (RELAYS) PRESSURE SIGNA TO TIN H CHANNLS AND SEQ INPUTS To ECONES IT) ON MAINING 

SALVE .ATII. CEANNL C PUMP PREVENT SPURIOUS CAS CONTAINMENT NI-E PRESSURE 
- . -.. .- . . ... AR[, CEANMELS 1, 1 AND SE .~. -.. . ..... -~A1L.[L~CURN...... 

I (SISIEISLOP) INPUTS NEN/NISLOP FROM SEQ1 1 
UNAFFECTED 

- __OS2.D.OS313 -IAI IV C 31DYE INPUT OPEN.. (SAMEISSYSB 13 . (AME AS 13. 2.(...SNES.Z.JIEAJSJ1E......____ 
I(CEANNEL C TEST) (RBLITS) 

09.1.08.01.4 CSAS TRAIN I BIA, In INPLA S)ORT (SAmE As I.ELA93T)1 (SAME As (SAES s BOUNDS FAILURE Of ANNUNCIATOR 
NA IJEANL CTETIEAS IS _______ __ _RLAY HUC3C. C3ASOUTPUT______ 

RELAYS AIE ENERGIZE TO 

ACTUATE. .PA AND PB OUTPUTS L 

09.2.08.01.1 CSAS TRAll BPCI CONTACTS OPH ELATIRC31, 8VCIB CONYROL ROOM INDICATION REDUNDANT CONTAINilM PRESSURE TIN I caL) VALVE LOGIC 
(CUANNEL C TEST) (TEST SNITCH) DE-ENERGIZE, CAUSING CHANNEL C CHANELS AND SEQ INPUTS to IRBCOMES 1iZ ON REMAINING 

NI-NI CONTAINMENT PRSSURE PREVENT SPURIOUS CAlS CONTAINMENT NI-ES PRESSURE ___ 

- .--.- . . . .-. . -SIGNAL TO TRA1I I Cad VAVE CHAHEELI BITE CoNCmUET 
MATRIE. CHANNEL A, H AND SE I NIS/3ISLOP PRUE SEQ 2 
(STS/3ST!L9P)..IPTS IS.UAECT. . -- .. . _______ -____-----_____ 0I9-.0.I14.2 CSAS TRAIN B BIC3S CONTACTS CLOSED CHANNIL C 11-E1 CONTAINMNT PERIODIC TESTING moll ONQUIRED NoNE IORIAL POSITION 

(CEANNEL C TEST) (TEST SWITCE) PRISSUR NATRII ILAIS BVC3A, 
BC38 CANNOT B1 TESTED 

* 9..EO) CSAdS TRAIN B iAl (RElLAY TRIPPED (ON) EELAT PROVIDES lOPI REQUI RED PE RIODI _C _TESTING REDUNDANT SEQ EURCHANNEL iIND Call LOGIC FOR TRAIN I PUMPS .....  
(SEQ T TEST) SEQ 2 INPUTS to CSAS TRAIN B CONTAINMENT Elll- PR SlUR I RICON S II ON ROITONIG SEQ 

PUMS LOGIC INPUTS to PREVBLT SPURIOUS SUTCOANNEL Vi01 CONCUREN 20 l CllL VAV ATIIAS 
CIAS ACTUATION OP TRAIN H PUN? El-HI CONTINNT PRESSURE, 

TRIN H VALVE LOGIC AND TRAIN A 

OGIC, VALVE LOGIC (ICLUDING TEA IN CSAS CABINET INDICATION 

ASDNDA0NT SSSLP I IIPUT Si~ s 

REUDATIPU 1M RELAY PROVIDES E PARALLEL RELAY UOSS) AND TRAIN A UNAFFECTED PIE 
01.2.O8.I1.1 CSAS TEAIN 0 EPIA (RLAY) ISUUT OPRS (SAME AS O.f.8.1.2 I (SAMAIA I AID 10 AIELAY FAILUR NOT DETECTABLE V( TEST) PEON CSAC PIUP lNDlCATlON 

PROVIDED BY PABALLEL RELAY 
UAFCPID
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0..0.AN ONOFR. UNIT I 
TABLE 91I: CONTAINMENT SPRAT ACTUATION FRIA I 

LOCAL (FFCTS IND MTHOD OF INHERENT COMPENSATING 
IT0 0 DEVICE ID COMPONENT ID AILUE BODEA DETCTION PROVISIONS 

09.2.08.03.1 CSAS lTRAIN B BVIA INPUT SO01 LOSS Of 5VDC PWER EUPPLIES PERIODIC TESTING TRAIN B C1)S INOPRRABLB UR OF 
(SEQ I TEST) BPSA AND HFSB ON RELAY TEST OR INNUNCIATOBITRST RELAY HPIB.  

SEQ ( S380ISLOP SIGNAL, CAS OUTPUT RELAYS ARE 
CAUSING TR-0L1 ----.. ________.~-- __________ENEGIZLOCIINTL RHFAN 

CONTAINMENT El-HI PRESSURE EPSE OUTPUTS ARE PARALLELED 

CHANNELS, DISABLING 0/.200Q CSAS$TQll8 VIA(ILA UlTPPD(FF) 
-------- SUICDANVL I -NPUTS INDL CIA 11, ____________ I,___ ____ ________ 

09.1.I .0.1 CSAS TRAINI B VIS NORMAL RELAY EPIA CANNOT IE TESTED PERIODIC TESTING NONE REQUIRED NONE 

09.1.08.03.2 CSAS TRAIN 8 PIA TIST SHO111RA3 i.T.fi. coNTROL ROOM INDIIO, (#All As 1.T.M.i (NAME AS 
(SEQ 2 TIST) (TEST SNITCH) PERIODIC TESTING 

0.21.0M.03.1 CSAS TRAIN B BPIA (IELAY) RIPPID (ON) IELAY PIOVIDISI OFE I REDUNDANT 11 3UBCEANNEL AND CRAS LOGIC FOE TRAIN A VALVE_ 

(SEQ 0 TEST) SEQ 2 INPUTS TO CSA TRAIN I COETAIMMENT MI-HI PRESSURE BECOMES /I1N UT RAINING e VALVE LO0GIC INPUTS TO PREVENT SPURIOUS NUECHANEL MITE CONCURRENT 2/3 
C3A3 ACTUATION OP TRAIN B HI-HI CONTAINMENT PRISRI._ __________________ 
VALVES TRAIN C VALVE LOGIC AND TRAIN A 

UNAFFECTED 
09.2.08.03.1 CSAS TRAIN B HIA (RELAY) UNTEIPPED (OFF) I OF I REQUIRED SEQ I INPUTS_ PERIODIC TESTING REDUNDANT TRAIN TRAIN B CIAS VALVE ACTUATION SNORMAL POSITION. RELAY 

(SEQ 2 TEST) EISAELADTO*CS-ASTTRAIN ALE -L : A INOPERABLE FAILURE NOT DETECTABLE FROM 
LOGIC, PUMP LOGIC UNAFFECTED CTHS CABINET INDICATION 

PROVIDED BY PARLLI L RELAY I 

BVIB 
09.2.0B.03.1 CSAS TRAIN B BUJA (RELAT) INPUT OPEN (SANE AS 12832 (SAME As 1.2..3.2 SANE ASI23 sAm AS 1....)IFAILURE NOT DETECTABLE FROM 

1SQ2TETIS/SISLOPSIGAL,_CSAS CABINET INDICATION 

IVIB 
01.2.01.03.4 CIS TRAIN H BYXA (181,AY) INPUT SHOE? (SAME As 91.8.1.41 _ (SAMEAS 9.1...t - -(AEA ..8.1.4 SAE AS (SARI.1.4 BOUNDS FAILUR of 

(SEQ 2 TEST) ANNUNCIATORITEST RELAY BYI.  
C3AS OUTPUT RELAYS ARE 

iic._I_0 )EER1lGIZE TO ICTUATE. lPSA AND 
C UP OUTPUTS ARE PARALLELID 

0-1.3..1 CSAS TRAIN H BYES NORMAL RELAY BVIA CANNOT BR TESTED PERIODIC TESTING HNE REQUIRED 1ONE NORMAL 

...SQ SI (TEST SNITCE)____________ ___ ______________.  

1 .1.08.041 CSAS TRAIN 8 BVll - TEST (SAEi AS .1.8.1.1) CONTROL ROOM INDICATION, (SAMI AS 1.2.8.3.1) (SAME AS 1...3.11 
(SEQ 2 EST) (EST SWITCH) PIElDIC TESTING 

0L-A.0.P.OI CSAI TRAIN B O _tP_ IPOLAY) TIPPBD (UN) (SAKE AS (SAMS isC (SAMI AS SL NAMAS SI I 

01.0.H. CSAS TRAINa BEPI (RELAY) UNTIIPPED (OFF) (SANE As (SAME AS OT(SAME As l-II (SAM 13 INOMAL POSITION. RELAY 
--(SEQ 2 TEST) FAILERE NOT DETECTABLE FR 

CIAS CAHINET INDICATION 
PROVIDED BY PARALLEL RELAY 

ASM IND EPYO (DELAY) INPUT OPENSOM LOGSM I ) AS i (SMET OS 1.1) (SAME AS l IRLAY FAILUR NOT DETECTABLE 
(SEQ 2 TEST) FROM CSA CABINET INDICATION 

APROVIDED B PARALLEL RELAY 
BPYB -
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TABLB 9-1: CONTAINNlT SPRAT ACTUATION FISA 

LOCAL EFFICTS IND METOD OF I1R8t8 COEPIISATING 
ITil I DEVICE ID COMPONENT ID FAILUE 1ODE DIPESDElT FAILURlS DETICtION PROVISIONS EFFICT ON ICCS 881ARl3 

--~~~~~~~~ ~~ ~ -------- - -- - ------ --------- ----- -- ---- ____ - ________- ________- - - - --_____ 

0.1. 0.05.1 CSAS TRAIN - BPIA (IRLAY) INPUT SHORT (Si Al (SAAZ _ _ . SAI.As -BOUNDS.. FILURI.OF 
(SEQ 2 TIST) ANEUNCIATOR/EST BELAY EPYB.  

C0S OUTPET RELYS II A 

09.1.08.08.1 CSAS TRAIN B BPIS EOSTAL RELAY EPI CANNOT BE TESTED PEZIODIC TESTING NoNE BEQUIEED NoNE 
I - - - 131Q t-TESY), ---[TilSWITCH) ------ _______ __ --9.1.08.06.2 CSAS TEAII a EPYS TRST (SANE As NZEIE CONTROL BOON INDICATION, (SANE AS IZN(E (SANE Is N1EE( 

(SiQ 2 TEST) (TIST $NITcol PERIODIC TESTING 
09.2-0100fA. CSAS.I~l l I (4ILAY) TRIPPID (011) (IEI 1 198 za. IS$?)t _ABSIsI -- -- __30_1 J_4 I. Is 001----

092A.Y2(SEQ 2 TlST) 
09.2.08.07.2 CSAS TEAI 8 BVYA (ELAY) UNTRIPPID (OFF) (SANE As 1..3.11 (SANE A . (SANE AN I.I.S.3.1) (SANE As . 3ORNAL POSITION. BELA? 

- .. SEQ TES) - - -C319 CRIBT INDICATION 

09.2.08.07.3 CSAS TRAIN 8 BYIA (RELAI) IIPUT OPIN (SANE AS 9.1.8.3.2) (SANE AS 9.2.8.3.2) - SANE AS 91.8.3.1) (SANES is IRLAY FAILURE NOT DETECTAELE 
(SEQ 2 TEST) PEON CSAS CABINET INDICATION 

09.2.08.07.4 CSAS TRAIN 8 BVIA (EILAY) INPUT SHORT (S AS (SANS s (SANE As (SANE A . BOUNDS FAILURI OF 

C0S OUTPUT BELAYS AR 
ENERGIZE TO ACTUATE. EiPSA AND 

OS1OEA. Cs YEA i N VUS NORMAL RELAY BiTE CANNOT RE TESTED PIRIODIC TESTING m oNe REQUIRED NONE 
(SQ I TIRST) (TIST SWITCE) 

05.-.08.08.2 CSAS TRAIN 8 BUIS TEST (SAN . CONTROL BOONINDICATION, LKLJ j A _. 8. L. I I 
(SEQ 2 TEST) (TIST SWITCl) PERIODIC TESTING 

OB.2.09.01.1 CSAS TRAIN 8 EPIE OPP CSAS TRAIN B PUMP LOGIC DELAY PERIODIC TESTING MoE! REQUIRED NoNE NORAL POSITION. NO EFFECT FOR 
-(UV TST) _ (?Da RELAY) DISABLIDjALVE LOGIC-DELAY -- .1 ISLB TJI___ 

AND SEQ LOAD GROUP B TINBE PB-ENERGIZED FOR CSAI 
UNAFFECTED PIRNISSIVE I0 SEC FOLLOVING N 

TEAT SEQ LOAD GROUP B II SAC 
TINES DELA CONTROLS START TINE 

09.2.09.01.3 CYAS TRAlI8 B EPSFOR CSAS LOADS 
09..0.01. CSAS TRAIN PUMP LOGIC CNTOL ROOPUINDICATIO, REDUNDAT TRI A UCA PEEP ACTUAT 

(IV TAST) (TIE RELAY) DISABLED, OUTPUT RELASA APSI PERIODIC TESTING INOPERAELE 8.0 3 u -ATUROUGCIOPS/CANNOT E6LA8 8 

0).Z.01,01.3 CSAS TRAIN E EPE INPUT OPEN (SANE As 9.Z.9.1.11 (SANE AS S .(SANE AS 9.O.T.P.U (SANES I 
*_1 8-17S IYDI RELAY) f Rl 10 

09.2.09.01.4 CSAS TRAIN B BPDR INPUT SNORT LOSS OF liVEC-' I 3U R OPIES' CONTROL BOON INDICATION REDUNDANT TRAIN FOE CSAS TRAIN B CSAS INOPERABLE CSAS OUTPUT RELAYS ARE 
(U0 TEST) (TEE RELAY) EPS& AND EPSE, EE-ENEEGIZING ENERGIZE TO ACTUATE. 6PSA AND 

TRAIN B CSAS LOGIC AND -BPS8 OUTPUTS AR PARALLILRD 
POTINTIALLY INPACTING C AS 

IMNETI (TO?-I(
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STANDBY POWER SYSTEM NOTES 

1. Item numbers in this section have been assigned as follows: 

10.1: Train A Emergency Diesel Generator, 4 kV breaker 
and dependencies 

10.2: Train B Emergency Diesel Generator, 4 kV breaker 
and dependencies 

2. This section covers the Emergency Diesel Generators (EDGs), 
their 4kV breakers and control/power dependencies. Failures 
of EDG auxiliaries are bounded by the engine/generator or 
control/power failures, since each EDG is .provided with a 
separate train-aligned auxiliary system.  

3. Potential single failure susceptibilities in the FMEA table 
are flagged with "** as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"** as the first character of the REMARKS field.
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STANDBY POWER SYSTEM REFERENCES 

Pihina and Instrumentation Diagrams 
5178800 Diesel Generator #1 Fuel Oil System 
5178805 Diesel Generator #1 Lube Oil System (Sh 1) 
5178806 Diesel Generator #1 Lube Oil System (Sh 2) 
5178810 Diesel Generator #1 Cooling Water System 
5178815 Diesel Generator #1 Starting Air System (Sh 1) 
5178816 Diesel Generator #1 Starting Air System (Sh 2) 
5178820 Diesel Generator #1 Combustion Air Intake-Exhaust 
5178825 Diesel Generator #1 Instrument and Control Air 
5178830 Diesel Generator #2 Fuel Oil System 
5178835 Diesel Generator #2 Lube Oil System (Sh 1) 
5178836 Diesel Generator #2 Lube Oil System (Sh 2) 
5178840 Diesel Generator #2 Cooling Water System 
5178845 Diesel Generator #2 Starting Air System (Sh 1) 
5178846 Diesel Generator #2 Starting Air System (Sh 2) 
5178850 Diesel Generator #2 Combustion Air Intake-Exhaust 
5178855 Diesel Generator #2 Instrument and Control Air 

One Line Diagrams 
5102173 125 VDC System #1 
5146828 Main One Line Diagram 
5149348 125 VDC System #2 
5149306 MCC-1B 
5149307 MCC-2B 

Elementary Diagrams 
5149630 4 kV Bus Diesel Generator Breakers 
5151363 Diesel Generator #1 Engine Control 
5151364 Diesel Generator #2 Engine Control 

Other DrawinGs 
5149178 Load Sequence Table,Train 1 (Sh 1) 
5149179 Load Sequence Table, Train 1 (Sh 2) 
5149181 Load Sequence Table, Train 2 (Sh 1) 
5149182 Load Sequence Table, Train 2 (Sh 2) 
5149957 Emergency Operating Condition, Train 1 
5149958 Emergency Operating Condition, Train 2 

Procedures 
501-1.0-10 Reactor Trip or Safety Injection 
S1-1.0-60 Loss of All AC Power 
S01-1.0-61 Loss of All AC Power Recovery 
S01-2.6-4 Loss of DC Bus 
S0u-9-2 4160 V System operations 
501-10-1 Diesel Generator Operations 
Su1-10-2 Diesel Generator Starting Air System 
SO1-10-3 Diesel Generator Control and Instrument Air 

System 
SO10-4 Diesel Generator Cooling Water System 
S01-10-5 Diesel Generator Fuel System 
SOe-10-6 Diesel Generator Lube Oil System 
E01-12.2-6 Electrical Distribution Weekly Surveillances
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S01-12.3-10 Diesel Generator Load Test 
S01-12.3-37 Diesel Generator #1 Safety Related Alignment 
S01-12.3-38 Diesel Generator #2 Safety Related Alignment 

Other Documents 
SD-SO1-120 System Description: 4160 V System 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 
SD-SO1-600 System Description: Diesel Generator System 
M89048 Response to Generic Letter 88-14, "Instrument Air 

Supply System Problems Affecting Safety Related 
Systems", dated July 5, 1989
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TABLE 10-1: STANDBY POWER FMEA
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TABLE 10-1: STANDBY POUIR SYSTEM (DIESiL CHIRATORS) Pl8A 

Locl arCTS AND OPiIiUoo o Ti if EsiNidiths 
ITN I DEVICE ID COUPONNT ID FAILURI ODE DEPENDENT FAILURES DETECTION PROVISIONS IFFICT ON lCCS 1MIAIS 

10.1.01.01.1 D 11 iGIN/GEDURATOR FAIL TO START/RUI DOME FOE lIS. 1033 Of TRAIN A CONTROL NOON INDICATION, NONE REQUIRED FOR 818. 10D FOR SIE. FOR LOB, LOP AND INCLUDES STARTING, GOVERNOR, 
I kV 110 180 V POVIR FO LO0, PERIODIC TESTING REDUNDANT TRAIl/DC FOR LO, SISLOP, IIDIATI LOSE OF 4 kV FUEL, COOLING AND RELATED 

LOP AND SISLOP LOP AIND SINLOP AND 480 V AC POWE, SITE SUPPORT SISTI8 
-.- BDILANED LOSE Of ill VDC D0D 11I 

1998 httatf bIf cITItc 10.1.01.01.1 DG II ENGINI/GENRifOR OUTPUT VOLTS/FIIQ (SANE AS 10.l.1.1.11 (SAMI AS 10.1.1.1.1) (SANI AS 10.1.1.1.1) (SAII AS 10.I.1.1.1) 
LOU 

15:1 1 ofil D11 Stol CONTACTS OPEN (OFF LOSS Of DC FIELD, CAUSING lPEIODC TISTIN SH I D..LI.1) 181II TS103 T I1F O Ti ltib f0 1LT 
(15-5, U) INOPIRABILITY Of TRAIll A 4kV RESIT CONTACTS 

AND 410 V BUS POUR DURING 
LOB, LOP AND-SISLOP 

10.1.01.01. DC S8Q I CONTACTS CLOSED (IN) (31N AS 10.1.1.2.1) (SANE AS 10.1.1.1.1 (SANE AS 10.1.1.1.1) (SAM AS 10.1.1.1.1) NORMAL SEQ OUTPUT IS 
S(-5,! NIO8ENTARY. MAIITAINED CLOSED 

FILD RESPONSE 10.1.01.03.1 DG 11 SEQ I CONTACTS OPEN (OFP) START CIRCUIT II DISAILID FOE PERIODIC TESTING REDUNDANT TRAII/DC REDUCED EOLUAILITY FoR TRI NORMAL POSITION. DC START 
S*-1) D . ILL STAIRT I IIE-D 1 

FOR LOU, LOP AND SISLOP ON 
START CIRCUIT It 

1 01 ;3: DCII - SET - CONTACTS CLOSED START SIGNAL TO START CIRCUIT aCONTRL RO sINDICATIOaNs a11 sQUIEDs
(2-1, 3) 11 Of DC, CAUSING DO ENGINE AVAILABL OE LOB, LOP AND 

START RUT NO FIELD RISET -- LOP 
10.111.04.1 0011 5CGICTS OPiN (OFF) START CIRCUIT I DISABLID:DG- PERIODIC TISTING R-EDUIANI TEITATrac--EORIALPOSITIGNJIG1TOT 

(22-5, 1W ILL START AS NEEDED FOR LOB, PoE LOB, LOP AND NISLOP CIRCUIT It 
_ LOP AND SILOP 

SO 

START 
___ - -~~~~~~~~~~CIRCUIT I1 - - . ___________ ________________________ I011.0l.0I DCI#I SEQ I CONTACTS CLOSED START SIGNAL TO START CIRCUIT CONTROL ROOD INDICATION NoNE ARQUIRED TRR AI 1 A SOITO 1G1H11 

It OP DC, CAU1IG DG ENGINE AVAILABLE FOR LOB, L0P AND 
_TUCITW-II--STRT EUO NIOOILD RESETPOSITIO.LTIT 

I0.1.01.05.1 DO If SEQ I CONTACTS OPEN (ON) DO EMERGENCY SEUTON COIL CONTROL ROOM INDICATION, NoNE REQUIRED NoNE. NORMAL FOR RECITATION SEUTEOWN CIT BLOCKI -I,3) ELOCEED. NORMAL FOR LOU, LOP, ANNUNCIATION LOE/LOP/N/LOP RSPONSA Of CONTACTS 
__ _ - .- - - - - -- - SIO AND SISLOP. 0.. STA..IT - hl_---full 10.1.01.05.2 DC It SEQ I CONTACTS CLOSED DO EMERGENCY SEUTOO COIL PERIODIC TESTINC REDUNDANT TIN/DC REDUCED EELIANILITY Of TRAIN A NORMAL POSITION (14-1, 3) (Op1 CANNOT RE ELOCUD NC 

,r-S1;l.0;t-G D----RIA----- --- oPff - - - LOSS OPICG VOLT3/PREW SIGNAL- -- PEEIODIC TESTING ~ ER-IDUDANt-TRIIDG TRAIE-T~R1 AII EI~n ILL- T --E L POSITION 
(BILAY) to SEQ I CLOSE AUTOMATICALLY FOLLOWNG 

(ILLOP 
10 01; 0.2 0- NI - -A ------ON DG VOLTS/FREQ SIGNAL TO SEQ -PERIODIC 

(RELAY) RESULTING IN PREMATURE DC DEER DURING SISLOP DUE to PREMATURE 
CLOSING DURING SISLOP LOAD RIQUENCING 

- ~ ~ ~ ~ 1 -l-;I.TlD ---CD....VOLTS LOW LOSS OP ES3ENTIAL..........- * CONTROL-ROOM ANNUNCIATION- REIDUNDANT TRAIN/DC-----E.TOOSGTAEED O 
ENCINE/GENERATOR AUIILIAEIIS LOU, LOP AND SISLOP 

(BIATCAUSING DLAYED D TRIP 
10.I01:08.1 DC 11 ItSVDC BUS 11 VOLTS LON LOSS OP DG FIELD FLASM ADD -COTROLRO00 ANNUNCIATION- EEDYNDAT TRAIN/DC- --LOSSOPTRAI-RDGFORLO -.LOP 

1 .. 1 DI llGOVERNOR CONTROL PON AND 1ISLOP II.I.Z.02.I DC 11 BEAKER BUS ITC OPEN DT CANNOT IERGIZE O S N C PO CONTROL ROOM INDICATION, RED0DDANT TRAIN/DC LOSS OP TRAIN A TSY AND 410"V NORMAL POSITION LOB, LOP AND SISLOP PERIODIC TESTING- POWR FOR LO, LOP AND SISLOP 

STAB BUT110FULDtIST -SSLO
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TABLE 10-l: STANDBY POIB SYSTh (01SEL GH818ATORS) il 

LOCAL FFICTS AIND IITIOD OF TNBElDEflO8PINSITING 
ITil I DVICB ID COMPONiNT 10 FAILURD 1O1E DPINDENT FAILUBIS DETECtION PROVIIIONS IFFICT ON ICCS BIEARIS 

10.1.01.01.Z DO 1I BRIIALB BUS 1lC CLOSED 00 88AU VILL NOT TRIP 0 CONTROL BOON INDICATION, NoNE IDGABDD TRAIN A BISFONSI AIND 88EQUIlI INTEI TO TECH SPIC 
.(11 8I -,UnILOPISSIlISLOPCAUSi FBIODIC TSTING FAILURE OF A llu1 O B IITICT I llNLEILBI 

D1.0.DED TRAIN A BESPONS DUE LOSS Of OF111T1 P0880 BEL.E1 DING so TESTING 
____ ~~TO SI BLOCK LOADING 1N0 __________OLINE NIELOP LOGIC CHANGED TO 

(-i-__ 11)ILURI OTR1 O 
1 .. DELA0ID OR PREVENTED BUS NIC 
1 ... U01IVOLTAGE GNAL 
10.1.0Z.03.21 DO NI BDABE SDQ I-- . CONTACTS OPEN (ODGi DO 8281.1 VILL 10 CLOSE PDIODICT13TING IOPIILITTOF T IT1 ORlIU7PN1T101 

(11-9. 11) AUTOISTICLLONIIS A1 LOP SISLOP 
I0.1-0.Z. DoNI EBDADE1R SEQ I CONTACTS CLO3ED (01) Do 8B8III CLOSI SIGNAL, CONTROL 00N INDICATION 88DUIDAIT IBAII/DG INOPERABILITY OF TAlls A FOR 

. AALLILING DGTO OFFSITI L---1IlSISISLO

SYSTII PRNATURILY DURING 818 
AND DG TIStING. NA CAUSE DG 
DANAGI DUE TO OTORIIG AND/OR 
BUS DEGRADATION 

10-..3.1 DO SI EBDADNE SBQ I CONTACTS OPEN (OFF) (SAS AS 10.1..l.( (SANl AN 10.I.1.1.3) (BANE AS 10.1..l.h) (IAEi AS 10.1.Z.1.1) 101BAL POSITION. (31E AS 

10.1.01.03.1 DG 1I EDRAIB SEQ I CONTACTS CLOSID (o) (SAll AS 10.I.1.1.1) PilIODIC TISTING (SANE AS I0...1.11 (SANE AS s.I..1.1) NOMAL 8OIETAIRT SIGNAL.  
(I-5, 5) AINTAINED SIGNAL PBEVDNTS DO 

S~ ~ HERTERCLOSURI 
10.1.02.04.1 DO NI BRAlRB 1I-11II OPEN LOSS Of DG biRl CLOSED NIGNAL PERIODIC TESTING REDUNDANT TRAI/00 INOPERABILIT Of TRAIN A FOR NO8AL POSITION WITS DO DRIB 

a CONTACT TO SEQ 1, PHEYINTING AUTONATIC SISLOP OPIN 
LOADING 01 31OP

10.1.02.04.1 DO II BBIAKE8 151-11CI1 CLOSED DO BR CLOSED SIGNAL TO SEQ PIIODIC TISTING BEOUNDANT TRAIilO RIDUCID BILIADILITY OF TRAIN A 
a CONTACT 1, CAUSING SISLOP LOADING POE SISLOP 

- - - - - - .CC E WITE SEQ SIGNAL--10 
CLOSI Bill 

10.1.02.05.1 DO I EBIAllR BUS IC 1ISVC VOLTS LOW IABILIT TO TRIP DO EDE1 IF PlIIODIC TESTING NoNE POE ill CLOSID, 811OPERAIILITI Of BAill A FOR REQollS ITRT TO TICE SPEC 
CONTROL POWER CLOSED 01 TO CLOSI O Blit-if - ElDUIAT TRAI/DGTOROB 8818- IS L1fF1ITBCOCRtl T CTIO EO ESSi GLEFAILE' 

OP1 OPEN INOPERABILitY OF TRAINI H DU TO ILIEF DBING DO TISTING 
DELAYID O PEEVINTID BUS SEC UNLISS 51LOP LOGIC CHANGID TO 

-- .-- - -DMR OLtif1F121ns IthLLTItl-,Us_ 

CLOSID. TRAIN I UNAFFICTID FOE 

-I0.1.0 . IDG It 8- NGIN/GNIATOR FAIL TO STAilT/UN 101 O S 13OSS OF TAIl I CONTROL- 100 INDICATION DN1 qUltl0-FOR 318--- NONE FOt081 fP0 N INCLUDIITARTINGGO0VIr OR, 
4 kV IND 80 V P0188 FOR LO, PBBIODIC TESTING REDUNDAIT TRAil/D FOR LOB, SISLOP, INEiDIATE L8O OF TRAIN FUEL, COOLING AND BELATID 
LOP AND SISLOP LOP AND SISLOP H I kV AND E0 V AC POUR, MITE SUPPORT SYSTEMS 

~.--_ - 9AY tiOS033OFIt DC BUS It 
AFTER IATTER! DISCHAIGE 

10.1.01.01.1 DC 12 IGINB/CIIATOR OUTPUT VOLTS/FRIQ (SAMS A1 .Z.1.1.1) (SAll AS 1.I..) (SAne AS 10.D.1.1.1) (SANE AS 1.I..1 
LOW 

10.1.01.0Z.1 DG It SEQ 2 CONTACTS OPEN (OFF) LOSS OF DO FIELD, CAUSING PBBIODIC TISTING (SANI AS 10.Z.1.1.1 (SABE AS 10.D.1.1.1) IORAL POSITION. DO FIELD 
(IS-5, 1) IlOPERABILITY OF TRAlI B kV BISET CONTACTS 

AND 80 V BUS P01DB DURING -----

LOB, LOP AND SISLOP 
10.2101.01.Z DC It SIQ 2 CONTACTS CLOSED (01) (SANE AS 10..I.1) (SAll AS 10.2.1.1.1) (SAMI AS 10.1.1.1.11 (SANE AS 10.2.I.1.11 NORMAL SIQ OUTPUT IS 

(15-5 ) 8 10817BTAl. NAINTAINED CLOSED 
CONDITION PREVENTS NOBMAL 
FIELD RESPONSE
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TABLE 10-1: STANDSI FORS S1STRI (DISL GEIATOESFilA 

LOCAL IFFICTSAID NITIOD OF---TEBTCOPSTIN0 
IT11 I DHICR ID COMPONINT ID FAILUR8 MOON 8PlNDIllT FAILURlS DBTNCTION PROVISIONS IFFICT ON ECCI 1B1ARIS 

10.2.01.0.1 DO 12 S1 1 CONTACTS OPS (OFF) START CIRCUIT 1I DISABLED. DG PERIODIC T13TING REDUNDANT TRAIN/DO IDUCED RELIABILITY FOR TRllN NORMAL POSITION. DG START 
(22-1, 3) VILL START AS 111D10FOR LOS, ---- FOR 

LOP AND SIISLOP ON ETIRl 

CIRCUIT It 
f--101:O003.1 DO I?--- Sq t CONTACTS CLOSED - START cloNALTOSTART CIRCUIT COTOL10 O1DICATIO - OD 

(22-1, 3) 11 OP DG. CAUSING DO ENINE AVILABLE FOR LOS, LOP AND 
*1 START NUT NO FIELD E131T ENELOP 

-10..1.01I.S.1 DC t ----- Q 2 CONTACTS OPEN (OFF) START CIRCUIT It DISABLED. DO PERIODIC TESTING IN/DO IIDUCRDRLIAILITYFOTRiNORMALPOSITION.NOITART 
(2-B V) ILL START AS 1110RD FOR LOU, FoR LOB8, LOP AND slow? CIRCUIT 52 

LOP AND SISLOP ON START 
- -CIRCUIT 

10.1.010..2 DO It SUQ 2 CONTACTS CLOSED START SIGNAL TO START CIRCUIT CONTROL ROOK INDICATION NCLO RQUIRD TRAINI DOTARTS, ERMADNS 
(22-5,12 OP DO, CAUSING DO IGIN VAILABLE LOB, LOP AND 

----------- - - .--. - ~~START NUT NO FILD RESUT-- ---------- -51W 

10I.2.01.05.1 DG It SUN 2 CONTACTS OPBN (ON) DG ENECENCI SEUTNOWN COIL CONTROL ROOM INDICATION, NoNE UQUIRED NONE. NORMAL FOR INCITION SMUIDOWN CIT BLOCK 
1 1-1 3) BLOCIRD. NORMAL FOR ANNUNCIATION LOCLOPONTAISIOLOP RESPONSE Of CNTACTS 

- - - - - - -- . .LOD/LOP1hIS/S[SLOP ---- --------- TRAIN It 00 

10.1.01.05.2 DO t SU8 2 CONTACTS CLOSED DO RUNROENCI SEUTBOWN COIL PERIODIC TISTING REDUNDANT TRAIN/DO REDUCED ENLIABILITI Of TRAI NORMAL POSITION 
(1-1, 3) (OFF) CANNOT BR BLOCID DO 

10 I.2.01.06;1 DO I2 -R I IA - OFF. LOSS OF DG VOL?3/?REG SGNAL -P1R10DIC TSTING- -- RDUNDAN"IANIDO0 - - IA1- -11-811111-ILL NO----NORAL-POSINON 
(BILAT) TO SIN I CLOSE AUTOBATICALLY FOLLOWING 

D I.2.1.0. --- I-A N D VOLTS/FR SIGNAL TO 1100--8ERIODIC TRTING LON-POTNTA"TAI1-FAILUEI 
AR0SULIN IN PIINATURE DO I BSi DURING 515W! DUE TO ORIiTURl 

CLOSING DURING 1 .L8P LOAD SQUENCIG -0..01.0?.1 DO #I -HOC-RE V00L15 LOW L03OSST ITOF l N IABL --- -CONTROL ROOK ANNUNCIATION TRRUND AIN/DO ------LOSS-C-IIAIN I-DFOr OBA FLO HALP 
RNGINaMINRATOR AUILIURIS FUD L UlWU 
CASING LA TD DO TRIPT 

I02O;EI -DO 12- - IZSYVDC BUS It52 -VOLTS LOW - LOSS OF DO FIELD ?LIA AND -- CONTROL BOOM ANNUNCIATION -EDNATRE/O OEOiANlFt.BW 
TGOVEROR CONTROL POVT R AND COrLOP 10.01-0.12. DO I2 RAIER BUS 1ZC OPEN NO CANNOT USIRGIG BUS ZC FOR CONTROL ROOM INDICATION, REDUNDANT TRAIN/NG LOSS OF TRAIN O 4kV AND 1NOV NORMAL POSITION 

T-.TLOB, LOP AND S SLOPSIT PERIODIC TSIl--- l -0I-LOBPLC-N-ESLO 
10.1.01.U1.1 DO I2 BRAIR BUS N2C CLOSED NO IRARU WILL NOT TRIP ON CONTROL ROOM INDICATION, molR SIRRDED TRAIN A RESPONSE AND IREQUIR13 ENTRY 10 TECS SPEC 

SCATLCISCISISLOP, CABUING PBRIODIC TESTING FIDLURI Of TRA1I A FOR 1TA WITS ACTION FOR SINGL FAILURE 
- ---- -- -* ------ ------ -- DEORADRD TRAIN I RRSPON31-DUE - -- --- - ____-- -- LSlOF-OFnE-pONB------- ILIADURINO---?STIND

TO L13 BLOC3 LOADING AND UNLESS SISLOP LOGIC CRANGD1 TO 
FAILUR OP TRAIN A DUE TO OlTLOAT 
DELAYRD OR PTSNTID BUS I2DIATIO-101 - 8-U-llD TR-ll___80 STAT-, Bl-AllS 

UNOROLTAGi SIGNAL C I 
10.1.01.1 DO #I SRHAKER 3RN2 CONTACTS OPEN (OFF) DC BRS R NILL NOT CLOSE PIRIODIC TESTING REDUNDAIT TRAIl/DO INOPAUIDILIT OF TRA U FOR NORMAL POSITION 

- - --- - - -- -- - (II- 9, 111 AUTOMATICALLT ON H15W! - -. ---- - -- _____ ----- -- ILOP- - - -- __-__________ 
1O.2.02.N2.2 DOC12 DRUANIR SL 2 CONTACTS CLOSOD (ON) DO ORLA TCR CLOS0 SIGNAL, CONTROL ROOM INDICATION REDUNDANT TRAIN/DG INOPRABILIT OF TRil B FAR 

8PARALLLIN DO TO OFCSITR LOOPSIS/MI SLOL 
DC-SE PtFA q 0imist to 3-e-t -----DI -T-SING - 80UDAUtill/DC- -F_1t38-Itl 

AND NO T8STING. BIA CAUSI D 
DANAGI UN TO MOTORINL AND/1 
OS DELRADATION 00.-IP 

LOSOIG-L LS R CNRL808AlUCAIN ADlDlf~lDHLS FEIB998(0-,? -
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TABLI 10-1: STANDBY POWIR SISTIN (01SEL 6ENE8ATO88) EBA 

LOCAL IFFICTS AND 88TODOF - . 11888IN TCONPBMSATING 
[TEN I DEVICE ID COMPONIT ID FAILURE MODE DIPENDINT FAILURES DBTECTION PROVISIONS EFFICT ON ICC DEBARIS 

1.1.02.03.1 DON l BREAsER SIQ COTACTS OPEN (OFF) (SAN AS 10....) (NAEs AS 10...E.21 (SANE s 10..1.1.1 $(SIM A I0.23.3) INOAL POSITION. (SAMI AS 
(1VC5; F 

10.1.01.01.1 DO It AR ER SE 2 CONTACTS CLOSID (ON) (SAI AS 10.1.1.1.1) PIRIODIC TESTIG (iAME is 13... (SAME As NORMAL NOMEITART SIGNAL.  
_ (10-5, N SIGAL PREVENTS NO 

10.2.0.04.1 DO It EEEAllD l5t-ItC14 OPEN LOSS Of DO BR CLOSED SICIAL PERIODIC TESTING RIDUNDANT TRAIN/DO INOPE80IILITV Of TRAI N FOE NORMAL POSITIO0 MITS NAB1 
sCOTACT to SEQ 1 PREVENTING AUTO0TIC LLOP OPEN 
(AI LOADING 01 ISLOP0IAL805HAITSICIAL 

102.0.. DO It BRIAll 152-14II CLOSED DO Bi CLOSID SIGNAL TO 8EQ PIIODIC TESTING RIDUNDANT TRAil/DG EDUCID 8ELIAMILITI Of TRAIN I 
a CONTACT 1, CAUSING SINLOF LOADING FOR SISLOP 

CONCURRENT VITE $EQ SIGNIALTO 
CLOSE INll 

10.2.02.05.1 DG It BIEAKI BUS SOC 15VDC VOLTS LOW INABILITI TO Tll? DG EII iF FIRIODIC TESTING NOi FOR ERiE CLOSID, 1lIOPHDABILITY Of TRAll 1 1OD IllQUIR83 ENTRY TO TICE SPIC 
. 17COTOLPFOWR CLOSD 08 CLOSE D Nll If ------UDlli iDC FODIE-BIS 1 fISWITL TTIOUllifCIOff01ITILIilfUll 

OPEN OPiN INOPERABILITI OF TRAIN A DUE TO RILIF DURING DO TISTING 
DILAYED 0 PRHEITID BUN ItC UNLESS SISLOP LOGIC CHINGID TO 

. - .. . -. - - - - - - -- - . ___ . - IEAOMURTIFEUIETTIWLTMSLO 
CLOSID. TRAll A UNIAFFICTED FOR 

SIS
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VITAL POWER SYSTEM NOTES 

1. To facilitate possible future changes to the SONGS 1 
electrical system, Item numbers in this section have been 
assigned as follows: 

Train A Train B 
11.1: Vital/Reg Bus #1 11.5: Utility Bus 
11.2: Vital/Reg Bus #2 11.6: Vital Bus #5/6 
11.3: Vital/Reg Bus #3/3A 11.7: CSAS Inverters 
11.4: Vital/Reg Bus #4 

This does not affect the automated sorts for electrical and 
other dependencies, as the ITEMNO field is not used as the 
sorting key.  

2. An automated sort of vital power dependencies (COMP ID = 
'CSAS INV', 'REG BUS', 'UTILITY BUS', OR 'VITAL BUS', AND 
(ITEM NO <> 'll' AND FAIL MODE = 'VOLTS LOW')) is provided 
in Table 11-2 as an aid to the reviewer.  

3. Cross-references to the Reactor Protection System Single 
Failure Analysis (M39405), Section 8 have been provided 
where applicable.  

4. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"*" as the first character of the REMARKS field.



Revision No. 1 
Page 251 of 510 

VITAL AND REGULATED POWER SYSTEM REFERENCES 

One Line Diagrams 
64383 CSAS Inverter System 
5102174 120VAC Vital Power System, Train A 
5159826 120VAC Vital Power System, Train B 

Procedureg 
SO1-2.6-3 Loss of Vital or Utility Bus 
S01-9-13 Inverter and Vital Bus Operation 
S01-12.2-6 Electrical Distribution Surveillance 
S01-12.3-17 Electrical Transfer Switches Alignment Check 

Other Documents 
SD-SO1-150 System Description: Maintained 120VAC System 

0
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TABLE 11-1: VITAL/REGULATED POWER FMEA
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TABL8 11-1I VITAL AND RIGULATED POUR SIST 8 

LOCWIFFICTI AD NT OD00 - -- illilf IiPlBIfid 
ITII I DlVICE I0 CONPONlT 10 FAILUDI MoDE DIPINDNT FAILURlS DETICTIOI P8OVIIONS EFFICT ON ICCS REMARKS 

11.1.01.01.1 VITAL BUS 1i INV8TI8 I INPUT OPIN INTERIUPTION OF POIR TO VITAL CONTROL R001 ANNUNCIATION, RIDUNDANT SIQ/TRAIl F08 INOPSRASILITI Of I/ II-FLOV III ITEMS 1.4.1.5.3, 
-- -- - BUS ITIDRIC 8081 ICClNDTOCATIDICATIOf 1 1 5PAT P, ONTIRNlflN If IESiif 1.TE 7l111fIO 

OTHiR LOADS DURING REDUNDANT PIR PRESSURE SEQ 11 (11 CORTAINlNT 3.4..3.1, 3.1...1, 
AUTO-TEANSFE TO MCC-l POIRED CEAINLS FOR 3EQ It ILOCK PRlSiUR), REDUCED REDUIDANCY 3.1.(.6.1, 3.1.1..,_ 

-BACUP 30RCIEOPOTO 16 TcilSSi 1RSTIST R BL0CIB .T10.10 -. f.UT.  
PLUS TRANFlE SN DILAY TINS PIDNIESIVE 5.1.5.4.1, i.I.S.S.1, 
DURING SISLO11) 

$1.1.5.1, 1.1.11..1. S il 
______ SCTION B of 131405 FotREPS 

- EFECTIS7Cy.5IVS-SUT$ 11.1.01.01.2 VITAL BUS 11 INVIETER 11 INPUT SHORT 11ZVDC B1AKER 1t-135 TRIPS, CONTROL R001 ANNUNCIATION, (SAE AS I.1. 1.1) (SABN AS 11.I.I.1. (SANE AS i1.I.1.1.1) 
IITIRUPTING POBS TO VITAL LOCAL INDICATION 
BUS 11INTICULATil10S11 - - - -
DURING AUTO-TRANSFit TO ICC-2 
POUIRED BACIUP S0URCE (UP TO 
TO SEC PLUSNTRANSFIE SWITCH ---- --

DILAY TINE DURING SISLOP) 
11--..i01013 VITAL BS NI INVBITRI 11 OUTPUT VOLTS LOW (SANE ASI.1J.IAL _ (3181A 1. ..1.1) (3A81 . 1I .1.1-

11.1.01.01.1 VITAL BUS It INVIRTED I OUTPUT SHORT OR (SANE AS i1.1.1.1.l) CONTROL ROOM ANNUNCIATION, (SANE AS 11.1.1.1.1) (S11 AS 11.1.1.1.1) (SAll AS 11.1.1.1.1) 
GROUND LOCAL INDICATION 

11.1-01.0?.1 VITAL BUS 11 AUTO IF8SV N1 NORAL VITTL8US11ATD EIODUS NIPERIODIC *PEC-CTIOETNTRr 
CANNOT BE TRANSFPRIED TO TE POE AFFECTED DCCS PUNCTIONS BUS SI AND REGULATED BUS 1I REQUIRED POE THIS FAILURE 
MCC-2 PONIRD BACKUP SOURCI ECCI LOADS 

11.1.0I.01.1 VITAL BUS 11I-AIUTO 11 11 SN 11IALTEESATI VITAL BUS 11-AND RIGULATID BUS CONTROL DOS ANNUNCIATION- REDUNDANT IEQtTINFO------ IRABILITT-Of -1/1-1;FLOW-- 1 -ITI93 
fl CANNOT MR PORED PROM LOCAL INDICATION SIS/0ISLOP AND SPRAI, CONTAINENT SPRY VALVES ANDI 
INVBRTI SI, RESULTIG II UP RDUNDANT Paz PRESSURE SEQ 1I11E CONTA N4 , . I _ 

_ TO 10 IC IITIlRRUlPIO OF -P 138011 -- DUC-EDUEEAEC -1 -111 1 
POIR TO VITAL BUS 11 I AlRIG PERISSIVE AGAINST80EQ I AND I MLOCK 
BUS 1I PONIRED ECCS LOADS PERISNIVI 
DURING SISLOP (IE,-TIN FOR DC -- - - - -15;l;IyEI1 4.  
SE TO NTART AND R1-ENiRGIT 
IICC-: FOLLOWING LOP) I/3 SQ BLOCK FERN 

vs/ EIoYRFLL7RBLATAICT 1t 
11.1.1.02.3 VITAL BUS 1I AUTO AYER SN 1I CONTACTS OPEN LOSS Of POSE TO VITAL BUS 11 CONTROL DOOM ANNUNCIATION, RIUNDANT TRAIN FOR CSAS AND INOP OP Il IT-PL CONTAINMENT ATI OPICFCI I T T 

FORAFFCTHICC FUCTINS US 1 Al 1CULtlDBUSI (SAQNEI A HS I USIOaNT 

AND REGULATED BUS S I CC C AND PERIODIC TESTING00 Al .lC ATIO .ISLOP AL IT -I FOR LR OIPRA-LVIT IQ 11-1 0 CRIDITIED 1 ISLE OR LOCA OTL L LOADS PZR PRES C/I L FUR S EI I CONTAINMNT PRESSUE). L D .  
BLOC PERMISSIVE, PORT 101 PRIRY PAT, EIDUCED 

I~~~ ~ ~~~~ ---- - -.--- - - - __- GTEJMBOV-IIOC -CLOSES FOREEL [BLITT -01 TRAIN A CSAS IND- --

INJICTION AGAINST SBQ I BLOC I PIMISSIVE. POTENTIAL OPERATION 
----- - .----- --- - -S ~ OTH CHO PSPSURIWG - - -- -___ 

INJECTION. 1/3 P/8LOC0 VP 
INOP
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TAIBL 11-1: VITAL AND DIGULATID POVE ESTSTIB 

I: 
LOCAL IFFECTS AND -I IT00 Of-ill8BITOMP8fATING 

ITE I DVICE I0 COMPONENT I0 FAILURE NODS DIPENDINT FAILURIS DITECTION PROVISIONS IFFICT oN ICCS IRARIS 

11.1.01.02. VITAL BUS 1I AUTO IFIR SN I CONTACTS CLOSED IlVERRt t l ID 37.5 kVA CONTROL R001 ANNUNCIATIOM, (BAII AS 11.1.1.1.l) (SAND AS 11.1.1.1.2) ITICI EPIC ACTION INTRY 
ALTIAT SOURCD FIO MCC- -LUCAL1IMI AUTIO UPIODIC- REQUIRED VITI T81EFL1DI 
PARALLILD. IF OUT OF PAID, TElTING 
INV8tDB HAT CURINT-LEMlT AND 
TRIP INTiELLT, LIAVING ITAL 
BUS II IND BEG BUS II O 
BACIUP SOUICE IRON ECC-E 

1U T101.OITAI BUS-F3- AUTO IS SN I1 CONTACTS GROUND D LOSS OF VITAL BUS I -- -CONTROL OOMNDICATION -D1 O0WFORTIICISTUTOtY 08 POTINTIAL11NISOL-DIVRDSION-OF--(ABAS 11:1.1 -ALSO 888 
BEGULATED BUS 11 AND 3Y.5kAY ANNUNCIATION SLOCA CLB, lDUMB VL/RAill II/BCS INVNTORT T0 BCOT AIND UTILITY DUS LOAD ITEMS 
BACIUP SOURCI ROM ICC-2, FOR 8MEAT AID ISillSLOP, ALT LOSS OF CLI CAPABILITY FOR R.4.15.11.1, 2.4.12.1.1, 
INCLUDIN LOSS OF UTILITY SUS PATOORLE-tEtlIELS814C0- 109) BI-Ft .I~t-l .4-18.8E, 
INVS11t 11 OUTPUT BIAllD FOR SI ILOCI, OV-1100C CLOSIS CONTAINlM T 1RAY VALVIS, SIQ 3.1.Y.E.1, 3.2.12.11.1, 
TRIPS II, ILI P111B PAll. BIDUCID 3.l.5.1.I. R/2 P0EVs IND ITS 

- - --- ---- - - - ---.--- -D1URDANC-AGAI-Sr1 0-CrLOC~ BLOCVALVI ALSO INOPOR 
11DM, OP Of 2 CIG F? DURING 11 801. Polls 1O CRIDITBD FOR 

IL8 01 LOCA 
11 .OI;03. 1VITAL-BUS Nl- VITAL BUS 11 ACS OPEN LOSS OF POR TO VITAL-BUS f CONTIO 1001- AtlUNCIATIOA, (30 A7l 1- tt%7 7"iA MKTH tti (SARTIlTT.01) 

AND BEG BUS I ICCS AND OT1R LOCAL INDICATION 
LOADS 

11-;;1.10. VITAL NUS 11 VITAL BUS Nt ACE CLOSID VITALU BUS u E A K1sn NILL-NOT F IOaIC BSTiNG - uEs maQUIRID NONI NurEAFITYRILATas s LtADE 0 
OPEN IF NEEDED TO ISOLATI 10CFR50.49(b)(1) ISOLATION 

FAULT ICE COOBDINATIS VITO LOAD 

BUS FAULT DURING IS/SISLOP IS 
OUTSIDS TED PLANT DESIGN BASIS 

- 1;..1.3.3 VITAL BUS 11 VITAL BUS NI ACB INPUT SHORT AR (BABE AS 11...2.) --CONTROL ROOM AIUNCIATION ----(SAM -(-- 1-3 - SAMI-A1;l-t (SMS -AS1l7t;1;15 7FAULT 
GROUND . MILL CAUE UNDERVOLTAG 

CONDITION At TRAISFiR SNITCH, 
I ckl 81 1110IANJ11llJ 

FAULT TO ECC-2 PONERID 3T.5 
kVA BACIUP SOURCE, CAUSING 

- . - - - - - - -__ . - -- - - ---- CGCURRENT tOSS3-eF UTILITY-BUS3 
11.1.01.04.1 VITAL BUS 1l 8-110 V OPEN L0S3 OF VITAL BUS NI PONER TO CONTROL OON INDICATION, RIDUNDAlT SQ/TEARlN FOB RIDUCID BILIILITY FOR SEQ I1 SEE IE 1 .1.1.4.1. 388 

(181AllB) IIISTBUllRIT RACK I3lit, ANNUllCIATION SIS/SISLOP, 188IDNll PIt all/MISLOP A1R ACHIST SI BLOCK SBCTION 8 Of B39805 FOR IPS 
IINCLUDING 1/3 Ptk PASSSURI -- - ---- illfi8CBAINILS 908 380 ft--1 19IISS IIVO i I-114 ---8FIt 
INPUTS TO SEQ fl AND BLOCK BLOCK PIRISSIVE Nt 
PERMISSIVE FOR SEQ 11 AND SEQ 

11.1.01.05.1 VITAL 8US 11 8-1102 OPNI LOSS OF VITAL BUS II POER TO CONTROL BOOM INDICATION NONl REQUIRED NOI BID ITE 1 .3.1.4.1. CV-S 
(BREAIElI 1/3 STH GII NIDE BANGE LIVIL SAFITY FUNCTION IS FAIL-CLOSID 

INDICATION (NON-PAI) IND- - -FOR SCCS 

SPIRED Fll LOP VALVE CV-92 
11.1.01.06.1 VITAL BUS II 8-1103V OPRN LOSS OF VITAL BUS I PONER TO CONTROL ROOM INDICATION, NONE RIQUIRID NoNE No DCCS EQUIPiMNT ON TIS 

(BEAlIl) IISTUINT BACK El/R --ANNUNCIATION -- SOURC.-SI SECTION--OF-
139105 FOR BP3 IFFICTS 

11.1.01.07.1 VITAL EUS 11 -11040V OPEN LOSS OF VITAL BUS 1l POWER TO CONTROL ROOM ANNUNCIATION IONE 8EQUID BoNe No ECCS SQUIPMINT ON THIS 
(BEBARl) SYSTEM FBEQURiCY BECORDEB AND SOURCE. 888 SICTIONI OF 

BUS UOIERVOLTAGE 139405 FOR BPS IFFICTS
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TABLE 11-1: VITAL AND REGULATED P0N88 SYSTEM 

LOCAL EFFECTS 1AD 87T800OF INMEllul COEPINSATilG 
ITEH I DEVICE ID COMPONENT ID FAILURE NODE DEPENDENT FAILURES DETECTION PROVISIONS IFFICT 01 iCCS 1EMARKS 

11.1.01.08.1 VITAL SUS 1t 8-1105 OPEN LOSS Of VITAL BUS 1 POWER TO CONTROL ROON INDICATION, BoNE RIQUIIED NONE all ITEM 1.4.6.5.1. SEE 
llCSECTION N OFl3l4) FOR fps 

INCLUDING 21G OVERFILL EFFECTS 
PROTECTION R8LY 

1_-_II..I.09S1 VUTAL1UNEE]IUI OPNLoss OF1VITICDUS-NIPOWER TO CONTEOL ROOMlINDICTIONE ollEEEQUIREF- 1VoN IO ~l~J~uI~t 
(BREAlER) INSTRUMENT RACE ES SOEECE. sEE SECTION I of 

ESNE05 FORBEPS EFFECTS 
I I1 01.10.1 VITAL SUS -11 - 1 107V OPEN LOSS Of RUG BUSDI POWER TO CONTEOL R0E1 

(BREAKER) ECCS AND OTHER LOADS ANNUNCIATION REDUNDANT FiR PRESSURE PATE. REDUCED REDUNDANCE ....,3I4II 
11.C.01NELS F11.1 IAI A N IUD AGAINST Rl l1 11/31LOP AND -1 

(818Alll)el~ m ti-w 
S/Gn FOE SECONDARY Ric AND B. Loss Of 110O1DIRT 8/0 OVERFILL PROTECTION 

RECIEC TO lie A CIRCUIT DISCONNECTED PENDING 
11-0-1 --- VITALUSCTCLI 10 8l0FICT o 

11.101.11.1LOSS Of VITAL BUS POWER TO CONTROL ROON INDICATION No OQUIRED NoE No PC EIPENT ON til 
(BRAKR)BORON dONITOR BOIJECE 

11.1.01,121 VITAL SUS II -lilV OPEN LOSS Of VITAL DUS NI PoUR TO CONTROLRMIEITION Iov-]iDuccwsEEsRQUIEBPoTllTIAI7P ErITT _flB'11 -17111T I 
(RAE)INSTRUMENT RACK R1, INCLUDING ANNUNCIATION FOR INJECTION. NORE REQUIRED CEAROING PUMPS DURING INJECTION 

PlC-11l1l PRIOR TO SEQ BLOCKISET OR 11AF1ER SEQ ELOCKIRESE1T) 

11.1.01.13.1 VITAL BUS II 8-1110V OPEN NONE (i AER IS CURRENTLY A 

11.1.01.1t.1 VITAL BUS II 8-1lIlV OPEN LOSS Of VITAL BUS NI POWER TO CONTROL ROON INDICATION NONE REQUIRED FOE CONTAINNEET NONE FOR CONTINNENT SpEAt, SEE I1E13 ..0.2.IND 
----------(8REAKER) CTCS IND CONTAIBMENT SPRAY------------PAT1CRC-PIll-EEADllTO- LO33rOE T IMET1 SOLTIOI-5.EICTTV:Z-M..OE 

SISTIE, INCLUDING CT-51E AND MAINTAIN LOOP NEAL FOR VALVING FOR EPRATII PENETRATION1 FOR CONTAINMNT SPRAT SAFETY 
CT-1 1 CONTAINNENT ISTLATION FUNCTION, C-Ri FAILS CLOSED 

11.1.01.191 VITrAoLEUS III 8ISOLTIOE  

SAFETY FUNCTION 
1111 . 5.1. V ItAIL B U S I I 8-IIZO OPEN LOSS OF VITAL BUS II POER TO CONTROL ROOM INDICATION, REDUNDANT 101IN/8EQU8ECBE FOR S10 11 INOERABLE II SEE ITEEI 1.4..5..S 

(BREATER) t/2 POETS A NlITS BLOCK V AL, iANUNCIATION C 
SIC EADER V/N VALVES SGTR PORVm AI I LOCK VALVE FUNCTION S PAL-CLOSED. PORVs 
3V-70D811D AND 3/3 CONTAENMENT INOPERABLE NOT CREDITED FOR M3LN OR LOCI 

11.1.01.16.1 VITAL BUS 11 0-1113V OPEN LOSS OF VITAL 0S 11 PONER TO CONTROL BOON INDICATION REDUNDANT E-FLOE PATE TEROUGE III REDUNDANT El-FLOE SEE ITEEI VALVE 
1(EAKEII) CONTAIINENT SPRAY SISTR, CT-S1N FOR INJECTION, NONE C0NTAI111NT SpRAl P1T8S SAFETY FUNCTION Is TO REMAIN 

INCLUDING III SPRAT FLOE - - - - - RQUIRED FOR REica '-1OfRL1RIEO~ OPENiOiJCIEF[ 
LIMITER VALVES (CT-SiI EFFECT FOB BECIRC CLOSED FOR RECIECULTION 

11..1.1 VITAL BUS 11 8-1114V OPEN LOSS OF VITAL BUS 11 POB TO CONTROL EO INDICATION NONE REQUIREDNONERI B LS ITM TR VALVE 
-. . . . . . . IEOEE) CCV STSTDM,-INCLUDING I/:- __--SAFETY FUECTIO-ISl *FATC-OPEN 

BCIRC BI VALVES (CV-731A( 
11.0.8.1. VITAL DOS 11 U-1115C OPEN LOSS OF VITAL BUS NI POWER TO CONTROL EGOS INDICATION REDUNDANT TRAIN REDUCED RELIAILITY Of TRAIN A 3E ITEM ....1 

C(RllL) CSA0 TRAIN AID ft AGAIIST CSASl 
11.1.U1.19.1 VITAL BUS 11 8-l6Y OPEN LOSS OF VITAL BUS 11 POWER TO CONTROL ROOM INDICATION, REDUNDANT NI-El CONTAICINC TRAIN IAIND B CAS LOGIC SEE ITE/ S S .L.6.L .ICND 

181REAIDII CONTAINNENT SPRAY, INCLUDING ANNUNCIATION PRSSURE CEANNELS AND SEQ TO BECOIS it 01 NIAINING El-NI DIS C CTION B Of 
13 CONTAINENT P SSURE PREVENT SPURIOUS CSAS00 I O 10CONTAINauT PRlSSUREo 0A1NBLS o3ICSs FOR PS EFFECTS 
INPUTS TO TRAIN A/ B AND REDUNDANT OCTRAZINE PUMP MITE CONCURRENT S PI AIS/LOP, 
G-ZOUA OW LEAIL TRIP REDUCED ELIAILET Of TRAIN A 

BYDRAZINE PUMP .3
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TABLE 11-1: VITAL AND REGULATED POVER SYSTEM 

LOCAL IFFICTS AND IIETHOD OF THlllifCOPIIOittlG 
[TIl I DeVICe ID COMPONINT ID FAILURE 00S DEPINDENT FAILURlS DITECTION PROVISIONS IFFECT 0 eCCs 88MIRS 

- - ~ ~ - ------------------ 7------.-- .----------.--- _-------.---.-- - - ----

11.1.0Z.01.1 EIGULATIE BUS 11 REGULATOR NI INPUT OPEN LOSS OF REGULATED BUS II PO8R CONTROL R00M INDICATION, ALTIRIATE PATi FOE ELI, INOPBRASILITT OF ELI PRIlAY S88 ITEMS 1.4.1.5.3, 
TVICO TO ECCSAN1E0OTIR LOADS IEUICIATION IED EITT I S10HPAT ; IDUCIDTUIDURICI .1.53.1T.TT.I, 

CEAllELS FOR 8E0 N1 AND 8EQ ft AGAINST SIQ 11 EIS/SISLOP AIND 3.1.10.2.1, 3.1.I.5.1. NO 
BLOCK PERM18SIVI, RIDUlDANT I BLOCK PRAISISIE FOR SEQ 11 SECONDAi RECISC EFFICTS IF 

- ---- - -l-S OTGi ICOBDARITlCIRC -110 11OS OF SICOIDART S/COVIRFIL"TROTICTIOil 
RECIC TO 3/0 A CIRCUIT DISCONNiCTID FINDING 

CYCLE I MODIFICATIONS 
11.1.0t.01.1 REGULATIDBUS ft GILATOR I INPUT SHORT RIGULATOR 1I FIEDIER BREAlR COITROLEDO0 INDICATION. (5ABTS1TI J -(SA RS 1. I-3.1)ANi ASI 1.1)

ItlINCO) 8-110 TRIPS, CAUSING LOSS OF ANNUICIATION 
RI BUS II POWER TO ICCs AND 

OTIBI LOADS 
11.1.01.01.3 REGULATED BUS 11 RIGULATOR 1I OUTPUT VOLTS LOU (SAi As 11.1..1.I) CONTROL BOON INDICATION, (SAMl AI.1.1.1.1) (SME AS 11.1.I.) (SAME AS 11.1.Z.1.1) 

(TNINCO) ANUNCIATION 
11.I.02.02. EIGULATED BUS-11ZIII OPEl LOSS OF ISG BUS l POVI TO -CONTROL1O001 INDICATION, 1 ONS t1 DTRI F1, OOIl III0 -1S0 OFICO DAll S-11TEI03.5.3.TOCCS 

(FUsE) INSTRUNilT RACE 10/111, ANNUNCIATION 11DUl1DAIT S/Gs FOR E1CONDAlRT ICIEC TO IG A IFFICTS If N/0 OVERFILL 
INCLUDING S/C A OVIRFILL RECIEC PROTECTION CIRCUIT 
PROTICTIOI INPUT CIANILV - T__-ISCOIRCTED D IilliCCLIETI 

MODIFICATIONS. SEE SICTION 8 
OF S39805 FOE IPS IFFICTS 

1-.I0Z.03.1 REGULATED BUS 11-:ilt OPEl LOSS OF RIG BUS 1 POWER TO -CONTROL ROOM INDICATION 101E IQUISID ----101 E-TCCSQUIP ITFTTIS 
(FUSE) INSTRUMINT RAC[ R1/R1 SOURCE. SEE SECTION N oF 

131405 FOR IFS EFFICTS 

11.1.02.01.1 REGULATED BUS NI 8-IIR3 OPIN NoNe (TIS POSITION CURBETLI A 

11.1.02.05.1 REGULATED BUS 11 8-1184 OPINII- - - - - - _____ ___111.0.0E.1 B Of IG EUS 1I POR TO CONTROL ROOM INDICATION, REDUNDANT P11 PRESSURE REDUCED REDUNDANCY AGAIEST S EQSEE ITEMN  
(FUSE) INST RACK 113/111, INCLUDING 1/3 ANNUNCIATION CHANNELS I1 EDS/SISL1OP AND SI BLOCK SECTION N Of 139405 FOR IFS ~~~~~... -- - - - - --- - - - - PU PRESSURE INPUTS .To SEQ-.I--------- - -- - -- v P R I N V F R E N A ~ E F E T 

AND BLOC[ PERMISSIVE FOR SEQ 

I- NI AND ND 
11.1.01.071;E GULATED BUS1 IIR-116 OPEN LOSS Of 1EG BUS 1I POSER TO -CONTROL ROOM INDICATION~ E UOICCS AUII? OT 

(FUSE) list RAC[ I (CyCs) SOURCE 
11.1.0.08.1 IEGULATED BUS II N-lIRE OPiN LOSS Of RIG BUS N1 POSER TO CONTROL ROOM INEICATION NoNE REQUIRED NoNE No esCSQUIPMENT ON TEES 

--- trst) -- INST EACK R5----------- 30 _ _ __ _ - - - -- ---URCE.-SRSCTION EOF_ 
- I EN905 FOR IFS EFFECTS 

11.1.02.08.1 REGULATID BUS I 8-11R OPEiN LOSSUf RRG BUS NI POSER TO CONTROL ROOM INDICATION ALTERNATE BLR PATE LOSS Of PRIMARY ELI PATE SEE ITEMS 1.4.9.6.1, 
---- -- -trusE) REACTOR INSTRUMENTATION iN -3- ------ --.------------- . --1 _3_____ I 

PANEL C03, INCLUDING FCV-1II2, FCV-IIDC/B SAFETY FUNCTION IS 
PCV-130C/a FAIL-CLOSED. FCY-IIlt SAFRTY 

(FUS.. FUNCTION ISFILCLOSEDFOR) 
CL MODULATE FOR 8LR 

11.1IZ.O09I REGULATED BUS 11 S-uIRN OpEN LOSS OF BIG BUS 1 POIlR TO CONTROL ROOM INDICATION NONE RDQUIE D NOME No UeCs OQUIPNUC ON TIS 
IISCELLANEOUS MIS LOADSl / U --- C-ITCIC- I S L DI 0C l8 3 5 P 

11.1.02.10.1 REGULATED BUS NI S-1IES OpaN LOSS OF RIG BUS NI POSER TO CONTROL ROOM ANNUNCIATION MONE REQUIRED NONE 10 ICCS EQUIPiMT ON THIS 
FUSE) BUS UNDERVOLTAGE RELA( SOURCE
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TABLI 11-1: VITAL AND RIGULATID POWER STSTIII 

LOCAL IFFECTS AND - HITIOD OF - I--l-NTCOEPHATIN 
ITEM I DEVICI ID COMPONENT ID FAILURE MO0 DEPENDINT FAILURIS DETICTION PROVISIONS IFFICT o ICCS Ill1lS 

11.1.01-11.1 REGULATED BUS 11 8-l1Il0 OPEN No T11E JU1E CURRENTLY A BPAi 

11.1.01.01.1 VITAL BUS It INVIETER it INPUT OPEN INTEERUPTION OfF1O1R To VITAL CONTROL ROOM ANNUNCITION, REDUNDANT SQITRIR FOR REDUCED RELA11LIT1 FOR 1Q I 11E ITEMS 1.4.1.5.3, 
1S 1. AND 0G BUS 1 ICN .ND LOCAL INDICATION SI ISLOP, REDUNDANT PE NS/NLOP AND AGAINTT 1E2 IEPUT3108 

S- ~~~~~~~~~~~OTIS&RLOADS DURING RSUrSELIF--E--ADN1OE-EIEIr--12;I-;4T;, 
AUTO-TRANSFER TO UCC-S POVIRiD ILOC PRISIVI 

.ACUP OURCE (UP toU tI sUc IIT RUPIO N of POR to PI 8V 
1- .-- VT --- PLUS TRANSF.R .0ITCE DELA. VA ST UIOCE TVALVE 

DURING NISLOP) EFFECT OUE TO AVILABILET Of 
EACEUP NITROGEN FOE 

-- -- - - -- - ____- -- RPOS ITIONING7CV I t-111 
CV-1318 FAIL OPEN A3 REQUIRED 

tI.01.01.3 VITAL BUS I INUERTER 12 INPUT SHORT IIVDC 1REAUR 11-136 TRIPE, CONTROL ROOM ANUNCIATEONCOMTAC (SAKE ASTSI1l.1131EA (BAPA NI ITIERRUPTING POll TO VITAL LOCAL INICATIONll-CIATION 
BUS It AND REG BUNS NDL 
DURING UTO-T SF T O ICC- OSID 

ACIPON RD AC(UP SOURCE (UP TO __ 

ID SIC DURING SISLOP) 
11I.0.01..3 VITAL BUS It INVERTER Ut OUTPUT VOLTS LON (SAME S IIl..II CONTROL ROOK ANNUNCIATION. (BANE AN EI..I..1 tSM oNEIlIEI (SAKE AsIIZ..I 

I -.---------- ~~------ --. -- ------- LOCAXL-INDI[CATION -- ___ _______________ 
1t01.01.4 VITAL BUS N? INVERTER #I OUTPUT SHORT OR SA1ME A CONTROL ROOK ANNUNCIATION, fA-13. TI OANS IC 800.-l.UCI (ATN AIO 

GROUND LOCAL INDICATION 
11.0.01;Ol1 VITAL BUS 1?-AUTO !PBE SN it REMAL VITALKBUS It AND ERG BUS #? ---PERIOD IC- TSTIN 1EDND 1TI -IND -CNNELS -RDUCED ILIIII bf P-O- VIfi- -11TCI JPEC -ACTION-ENTET

CANUOT ER TRANSFERRED TO TEE FOR AFFECTED CCI FUNCTIONS RUE It AND REGULATED RUS4? REQUIRED FOR THIS FAILURE 
NCC PONERED EACEUP SOURCE iCCl LOADS 

- II.;;1 VITAL BUS NR 8N 1 ALTERNATE VITAL RS 1. .. ND REGCONTROLULAAIUNCIATION 
12 CANNOT NE POVERED FEON LOCAL INDICATION SIS/SISLOP, REDUNDAIT PIk SIS/SISLOP1 AD AGIST SI NI 1.4.1.5.4, 1.5.4.1, 
INVRTER El, RESULTING IN UP PRISSURE CIANNIf, 0 IEQ It 1ND 12 ILOCE ERNISSIVE Ot;.;t.1, N.l.t.1, 
to to BB-TOIISEC INTERRUPTION OFOF--- --- PO TOBLPCOPVISVV 
POWER TO VITAL RUE It AND RG BLOC[ PERMISSIVE AND siG B 
BUS N? PONERED ECCS LOADS OVERFILL PROTECTION HILA 

----- -- DURING SISLOP f -IKR-FOR D -- ---- ACUAll L-IF-AUTO-T RANSR 
EI TO START AND RE-ENERGIZE OCCURS 

CCC-- FOLLONING LOP) 
- I.01;;-VITAL-DUE N? --AUTO PER ON N --CONTACTS OPEN LOSS OFPOER-TO-VITAL BUS-N--CONTROL R-ANUAN -RN(ANSA- RDUC- AS11-.1 -N --(SAN-AS-I 191. .  

A LN REGULITID lS N1 ECCS AND PEIIODIC TESTING E1SISLOP, RUNDAINT PI N I31ULOP IND AGAINST SEQ I NOT CIRDITED FOR A SLC 1 LOCA.  
OTER B LOADS PRESSURE ChIICLS FOR SIQ i AND It ABLOC U LD BUIS.IV. 1 8 U C-I AID CV-TSI FAIL OPEN 

IICC-- BLOC[ POll0 PPORV-iITS LOCALV -- - AN REQUIRCDC 
PORVIRLOCE VALVE FOR NOTE INOPERADLE POE NOTE 

11.1-1.0.D VITAL DOS It AUTO IPIE SN NV CONTACTS CLOSED INAERTER El IND 1.5 UAt CONTROL Room ANNUNCIATION, (SIM Ais .lt (BS As 908-T8C1 SPEC ACTION ENT , ALTERNATE SOURCE FROM CC- ----LOCAL IKOICATIO P SIS/-l- -REQUIRED ITE-llTP FAILURG---l.  
V 1PARALLIELD. If OUN Of PEASE, TESTING 

INVEETER MA! CURNT-LIKIT AND 
- -- -- ~~~~~~~~~~~~~~~TRIP INTERNALLY, LKAVING VITAL ------- ---- - -____- - ------------ - --

DOS T L AND RIG RUC P ON 
BACUP SOURCEP ICC

DU~ilG SSI,0 (II-T~lS l~l 0 s~ausaurs-suu-ma-u]
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TABLI 11-1: VITAL AND REGULATE0 POSER SYSTBI 

LOCAL IFFICTS AND IIITIOD OF - l-lllifNCOMPIISTIONG 
ITIM I DIVICI ID COMPONIT ID FAILURE M01 DEPINDINT FAILURES DITSCTION PROVISIONS EFFICT oN ct IMAlIS 

11.1.01-02.5 VITAL 1US It AUTO IFE SIN I2 CONTACTS GROUNDD LOSS OF VITAL BUS It, CONTROL 8001 INDICATION AND 1011 FO SI/CS INVINTORY 0 POTENTIAL UNISOL DIVillIO OF (SAI AS 11.1.1.2.2). ALSO SIE RIGULATED BUS I AND A31.5MV AMNUNCIATION C 
BACKUP SOURCI FROM ECC-t. SEQ/TRAIN 0 FOR 8SIE8SLOP AND LORE OF CLI CAPABILITI FOE 1.4.11.11.1, .(.12.1.1, 

INCLUDING LOSS Of UTILITY BUS. pi8 PRESS CEL1 FOR SEQ it 88LOCA. UDUCID RILIASILITY F0R 2.I.h1.O.1, F.O.Rl.4.1, 
IlilRTR 12 OUTPUT BR8All8 ILOCIllllRTITIV DID S QT f FIFIIoII 73T-1T1111.1--7i .ITNlfl---1 T 
TlIPS PO8 FOR 8OTS IS 11 AND It BLOCK PiSMISVI. 3.2.15.1.1 PORVs NOT CIlDITED 

M/ POFRV AIND ITs BLOCS VALVE FOR EELI 0 LOCA 
I IgUFINAIL--SOPE AI E~ 11.2.01.03.1 VITAL BUS It VITAL BUS 1I ACE OPIN LOSS OF POlR TO VITAL BUS 1I CONTROL R00M ABlUNCIATION, (EAS AS 11.2.1.1.3 (SAME AS 113.1.3.) (SAMI AS 11.1.1.1.3) 

AND RIC BUS It ICCS AND OTBIR LOCAL INDICATION 
LOADS 

11.1.01.03.2 VITAL EDO Ii VITAL DUS 12 ACE CLOSED VITAL BUN 52 BRlAlS SILL NOT PERIODIC TESTING SOi IEQUIRD SoNS S01- LOADS SAVE 
OPEN I 18DD TO ISOLATI 10.._--- IOCF50.41(b)(1) ISOLATION 
FAULT------ ---lI 0 DTS lT l 

81RIllE. TIlE FAILURI PLUS 
BUS FAULT DURING 81SISISLOP 10 

11.2.01.3.3 VITAL US II VITAL BUS 1I ACE INPUT SNORT 08 (SAKS AS CONTROL ROOK ANNUNCIATION (SANS AS (A.i...3.51 ( S FAULT 
.0.41IAROUND ILL CAUS UNDRVOLAG 

(818Allill _1A3111 

FAULT TO 1CC-i FOSSRID 31.5 
ky"AItUrIOUCFCADS[NO 

1 T US 1 CONCURRENT LOSS Of UTILITY BUS 11.201.04.1 VITAL MIS 12 8-1201V OPEN LOSS Of VITAL BOS 52 POSSE TO CONTROL ROOM INDICATION, REDUNDANT SQ/TRIS FOR REDUCED ILIADILITI FOR II 11 IT1 1 1 . 1S (SEEABEE) ~INSTRUESST RACK 2311, ANNUNCIATION 311/113W SIIEELP'EDODABT PRIIILrDGT~EM~SCI~Ols~~rp 
INCLUDING 1/3 PiE PRESSUR PRSSUR CIANNELS FOR SEQ It FESNISSI VS FOR SEQ 11 IND SEQ EFFECTS 
INPUTS TO SEQ VIA ND ULOCK BLOCK P0UISSIV 

- PEBEISSI VS FOR SEQ 11IN AB 5 -- _______________________________________ 

11.2.01.05.1 VITAL EUS 52 8-12020 OPEN LOSS Of VITAL BUS I2 POSER TO CONTROL ROOM INDICATION SOBS REQUIRED BoNE t NO EQUIPNT ON TIS EB(SRIIA 1 13 STM GEE SIDE RANGELEVEL T- A _IIUOCICA 

.1 INDICATION (NON-FAME) * 1I.1.01.06.1 VITAL BUS It 8_12A3V OPEN LOSS Of VITAL BUS It POSSE TO CONTROL R001 INDICATION, BOBS REQUIRED SomE NO ECCI SQUIPMRBT ON TB11 
_ _ _ _ - (BRISBAKER)....................INSTRUIlElT RACE RI/;R AllUNCIATION 

________ 

M3N4E1 FOR RPE EFFECTS 11.2.01.07.1 VITAL SOS Ni 1-1204Y OPEN LOSS Of VITAL EUS I2 POSSER TO CONTROL ROOM ANBUNCIATION SONS REQUIRED BoNE SEE ITEMIN ...  

ICCLUDING 1/3 PZ8 PSISOLUTIO 

VALVES TO C-YZ2A, I ABD C 11.1,01.08.1 VITAL 505 12 S-l205Y OPEN LOSS OF VITAL BUS 12 POSSE TO CONTBROL 800M INDICATION, NOES REQUIESS NONE SIR ITI. SRI 
S (RISAERS- INSTRUMENT ROCE RIVRiE; 'ANNUNCIATION - -F H3910/ FOSDRPS 

INCLUDING SIG B OVERFILL EFFECTS 
PROTECTION RELAY -II.?.01.VS;I VITAL EUSl I? 8-1206V OPEN L05 OF VITAL BUS I? POSR TO CONTROLE008 INDICATION , 101 1 EQU IRID EO1CCSEQUIPhEST-1Till (BIEARERI INSTRUiMENT RACE I SOURCi. l1 SECTION SOP 

MA9V0S FOR RCS FFClS 

LOSSOF ITALBUS12 PllBTO CllRL 808 IDICAION
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TABLE II-1: VITAL AIND RIGULATD POVR SYSTil 

LOCAL IFFICTS AIND ETBOD oF Tilitillif Li G 
ITIM 9 DEVICE ID COMPONENT I0 FAILURE NODE DFINDINT FAILURES DETICTIOI . PROVISIONS ZFICT 01 CCIS REMARlS 

11.1.0110.1 VITAL BUS 12 8-1107V OPEN L0SS OF BEG BUS 92 PORER TO CONTROL 00 INDICATIO, REDUNDANT PZ1 PRESSURE REDUCED REDUNDANCY AGAINST SEQ N811 IS 1.1.1.S.3, 
---- --- 1RAKER[ ICCE AND OTHER LAIDS- 1NIUMCIATIGN 50fE IO l~7luD N f~r71~jI1g c~rT i SECONDARY RECIEC 

I /o FOB SECONDARY RECIRC PRMISEIVE FOR SQ 11 IND 92, EFFECTS If IG OVERFILL 
112 Of .01.11.1YRCIRC TO / PROCT10 CIRCUIT 

11.1.01.11.1 VITAL BUS #I I-120EV OPEN LOSS Of VITAL BUS It POIE TO CONTROL 1001 INDICATION NoE REQUIRED Noll so ICCI EQUIPEINT 0f THIS 
-- - - --- (SREAKEE) -CONTROLEROD P0511101 - - - - _____- - --- -- Sm ocr~ 

(INDICATION SYSTEM 
11.2.01.13.1 VITAL BUS 12 8-1210V OPEN LOSS OF VITAL BUS 12 POWER TO CONTROL BOON INDICATION, NoNE REQUIRED NoNE No WE EQUIPMENT ON THIS - - ~ ~ EREAER) 11 - - _-INSTRUMITl RACE R1 .- ..,NIUICIATON. -.------ ______ -IUC 

II.1O1.13.T VITAL BUS 2 8ltilDV OPEN LOSS Of VITAL BUS 1E PORER TO PERIODIC TESTING NoNE REQUIRED 10il No RCC EQUIPEENT ON TI .1(BIRAER) 5/G IONI LEVEL TRIP BSLAS SOURCE 
V11 .t.91.1 VITAL"BUS12 812127 OPEN LOSS Of IITILEUS NE P0111 TO CONTROL ROOK IIDICATIOM IONIIQIYED - joNR _I1 CS Q IP E TOI I S 

(8881AlH) DO BUILDING fiRE PROTECTION 

- 11.1.11.11 VITAL BUS I2 8-1219V OPIN (SAS 1 .0CN Iu DICION 
(BREAllR) 

11.2.01.16.1 VITAL BUS 12 8-12135 OPI LOSS Of VITAL EUS ll POWER TO CONTROL ROOM INDICATION NORE REQUIRED NoNE No ICCE EQUIPIN O IlE 
-BII1- FM TEAMNITTER --- ~-----*- - - - ---- _ _ _ _- - -_ _ _ -~SOURCE 

11.2.01.1.1 VITAL BUS 12 8-12114 OPiN LOSS OF VITAL BUS NE POlER TO CONTROL ROON INDICATION NONE REQUIRED NoNE SiE ITEMS AND 
(BEAlR) CCN AND CONTAINMENT SPRAY Wil F TN 

11SYSTEMS, INCLUDING C-U3LT END-D BUSFIT 88-ULATOOOP 1lOT VIS 
CV-110 

11.2.01.01.3 VITAL DBUS 9T B-1U15V OPEN LOSS OP VITAL BUS UT P01DB TO CONTROL ROOM INDICATION REDUNDANT PORVIBLOCE VALVE FOR INOPERAMILITY Of 1/Z P0EVs AND P0EV. NOT CREDITED FOR MLB OR 
. - - - - - - - ( B A D EI R ) - 1 / 1 P 0 V s N D I T S L O C E V A L V E - - - - - - - - - - - - - - - -..-S G T I L O C K VI L V R P- o R - B G T R - L O C AI 

11.2.02.1 S VITAL BUS 12 8-1211V OPIN LOSS Of VITAL BUS 92 POVER TO CONTROL ROOS INDICATION, NoNe REQUIRED loNE No ECC3 EQUIPM ON THIS (EREAKEE)11 IIAND BUS UNDERVOLTAGB BELAS ANNUNCIATION SOURCE. SEE SECTION 8 Of 
_________ ____ ISDFORPS EFFCTS-- 11.2.01.R1.1 REGULATED BUS 92 REGULATOR 12 INPUT OPEN LOSS OF RIGULATED BUS 12 POWER CONTROL ROOM INDICATION, REDUNDANT PZR PRESSURE RiDUCED RIDUNDANCI AGAINST SEQ 1ISI ITEMS 1.1.1.5.3, 

(ININCO) TO ICCS AND OTHER LOADS AINUNCIATION CANNELS FOR S iQb. REDUNDANT 11S1T/7111OPINli1 ITS TLOCE 10 SCONDARY RECIRC 
.-- --- -. __ 9__ _/Gs pOr8INCODAI RSCISC - PIIISIl OR1 -i AID 1 1 2 EFFECTS IFS8/G-OVIFILL 

LOSS OF SECONDAI RECISC TO 8IG PROTECTION CIRCUIT __ DISCONECTED PIEDING CYCLE I 

11.2.01.01.2 REGULATED BUS 12 REGULATOR L2 INPUT SEORT RGULATO A 92 FEEDER IllAR CONTROL BOON INDICATION, (SAKE As 181 (SAE AS ( CCS SIP..IT I S (TWINCO) 8-1207 TRIPS, CAUSING LOSS Of ANNUNCIATION 
___ BE~~~~~~~~~SG BUS 92 POWER TO DCCI AND----------- __ _ _ _ _ _.-- - ---- -- _ __ ___ 

11.2.01.01.3 REGULATED DUS 92 REGULATO L2 OUTPUT VULTS LO8 (SAt IOURTO CONTROL ROOK INDICATION, (SAKE AUIs (SE AS lSAlE As 
IISUR(TINACO)CI-I 

ANUICIATIO
11.21.0.1I REGULATED DUS It B-IZDI OPEN LOSS OF BIG BUS 12 POWIR TO CONTROL ROOM INDICATION, NONE REQUIRED FOE SI, NoNE FOR SI, LOSS OF SECONDARY $SEE ITEM No BCCS 

(PUSE) INSTRUMENT RACI RI/ElI, 'ANNUNCIATION REDUNDANT S/Os FOR SRCONDARY RECIEC TO 3/G B EFFECTS IF S/G OVERFILL IBCLUDING Il B OVERFILL----- PROTICTIOOECTIONCIRCUI? 
PROTECTION INPUT CHANNEL DISCONNECTED PENDING CYCLE 12 

MODIFICATIONS. P SIE CTIO IS -- - Of MTCCS POE EPS I FFTIS
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SAN 080FBS UNIT I 
TABLB 11-I: VITAL AND RIGULATED FOUR SISTIN 

LOCAL IFFICTS-AND ITOD 0 .O11888f7COMPHATING 

ITE1 I DIVICE 10 CONPONINT 10 FAILURE N100 DIPENDINT FAILURlS DITICTION PROVIIIONS IFFICT oN ICCS 1RIIA11l 

11.2.02.03.1 REGULATED BUS 1t 8-11RZ OPEN LOSS OF EBG 803 It POWER TO CONTROL 800K INDICATION IONl REQUIRED N01 1NO CCS EQUIPHINT ON THIS 

131405 FOR BPS EFFICTS 

11 2.02.04.1ItGULATID BUSil12 itI l OPIN HoNl___ IT113POSITIONCURRTLT 
(FUS8) 

11.1.02.05.1 IGULATBD BUS Nt 8-11E OPIN LOSE OF 1E0 EUS It POSER TO -- CONTROL ROOK INDICATION- REDUCED1EDUNDAHCTIGAINSIEQ-31 E .1;5.1
(FusE) list RACE 13I11, INCLUDING 1/3 ANNUNCIATION CHANNELS NI SIIEIS1LOP AND SI BLOCK SECTION N of 3101 05 FO PIS 

PIS PRESSURE DEPUTE TO SEQ 11 PE11N38E111 FOR SEQ1 HI AND ND EFFECTS 
(FOD )LOCK PRU13S1VE FOE 

NI AND NE_ _ _ __ _ 
II 4.02.06.1 REGULATID BUS 12 81215 OPiN Noll -l- - - ITIIIIUIICUREETLT SPARE 

(FUsE) 
11.2.02.07.1 EIGULATID BUS 12 -1IR6 OPIN LOSS Of IIC Bus Nt POWER TO CONTROL OOK INDICATION, II1E RQUIRED NoNE No CCE QUIPMNT ON THIS 

( FUS) lIst RACE I a UCI7EEI1 CTO0F 
N31405 FOR BPS EFFECTS 

112 02.08.1 RIGULATD BUS It $zE? 1 OPEN -NoN 
(FUSE) 

11.2.01.09.1 IGULATED BUS N! 8-1R8 OPiN NoNE l1l1 FUSE CURENTL PAREJ 

1-1~..1 I REGULATED DOS 3 -Il OPEN Los Of EEG DUE Nt POSER TO CONTROL ROOK ANNUNCIATION NONE REQUIRED loNE NO ECCE EQUIPHENT ON Till 
(POSE) BUS UNIRVOLTAGE 111LA! SOURCE 

11.2.0210.1 REGULATED BUS It 8-121l OPIN NONE l5l15 FusE CURRENTLY SPARE) 
(FuSE) 

-17.1 11VITAL-HUS-N3 -- NVRTEE 13 INPUT OPEN - INTEREUPTION Of POSER TO VITAL CONTROL ROOK -ANNUCITION-- RRDUNDANT-1EQITRAEN-O -EICDRLAIII-ORStN-IREE~; R 1 
LUS O, 3l AND REG BUS 3 ECCE LOCAL INDICATION lS/NDITLOP, REDUND1AT ZR 3l8l11SLOP AUD AGAINST SIQ NI E sO.N.5.1. S t.  
IND OTBER LOADS DURING PEE/8URE CIANN/L3 FOR SN IA IND 18 /LOCI PA1ER BSIVO SECTIO.38 O 83405 F4. BP 

-- 8 PllSSU-I-I----- IPTTOSUTO-RANSFlE -- PllCCl PO8lRDl I I 4FFS 
EACEUP SOURCE (UP to 1N sEc4...., ..3., 
PLUS TRANSFER SNITC DEAIL uJ 
TImE DUEING ofISLOP) - - ___ ___ _______________________________________ 

11 I.3.01.01.1 VITAL DOS 13 INVERTER 13 INPUT SlOE? IZIVDC EREAIER 11-131 TRIPS, CONTROL ROOK ANNUNCIATION. jSAKE AS1.3..) (SAKE AS I.EIl)(SARE AS1.3..) 
INTR 11PTING POSIR TO VITAL LOCAL INDICATION 
BUS 110 .3 IND R-GULATED U UUS- -B-TL PA- 

03 DURING AUTO-TEANSFEE TO 
UCCSI POUU IVO ACUP SOURCI 

-- - - ~- . -- -- - - -(UP TO IN SIC PLUS VKANSPR-------- ------ ------ -

S1ITC. ELA0 TINE DURING 
SISLOP) 

1 .01; 1 VITAL BUS 13 INVEER 13 OUTP'i VOLTS LO - (SANK AS -CONTROLROON -ANNUNCION------13(SAAK 
LOCAL INDICATION 11.3Ul.01I.4 VITAL BUS 13 IiVIRTEE 93 OUTPUT SH0RT OR (SANE As 11.3.1.1J) CONTROL ROOK ANNUNCIATION, (SAKE AS (SANE AS (SAK AS 

GUR3O3010UAD AN G LOCAL INDICATION S
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TABLE 11-1: VITAL AND REGULATED POWER SYSTEM 

LOCAL EFFECTS AND METHOD OF iNENllT C01PIldlMG ITIN I DDEICI 1 COilPONSIIT 1 FAILUBO 0EPENDENT FAILURES DETICTION PROVISIONS EFFICT ON ICCS REMARIS 

- 1I.3.01.01.1 VITAL BUS 1I AUTO IFER SW NI NORMAL VITAL BUS 13, 3A AND BIG BUS PERIODIC TESTING REDUNDANT TRAIN AND CEANNILS REDUCED SLIABILITY OF VITAL sICi EPIC ACTION ENTRY 13 CANNOT 8E TRANSFERRED TO Fili fllidflilit rsff 1 1, A AND 18ULAfIl i REUIRElD FOE THIl FAILURE Ti BCC-1 POWERED BACUP ICS LOADS 
SOURCE 

II-.11;VZ.Z1 ITAL BUS 13--IO'TU 1FE-311 WIALTERNATE -VITAL BUS 1 3A AID REGULATED CONTROLOERL1 
BUS 13 CANNOT ll POWERED FROM LOCAL INDICATION FIS/RIOLOFO REDUNDANT FZ N1SISILO IND AGAINST RQ N1 
INVERTER 13, RESULTING IN UP PRES URE C AN NLS FOR REQ it AND N? BLOCK I I N. . , 2 4 
TO 10 BEC INTERRUPT OF POWER 
TO VITAL BUS 13, A AND B IG 
BUS 13 POWERED ICCE LOADS 1/3 I Q BLOCK 
DURING SISLOP (II, TINI FOR DG 
It TO STAT AND R8-ENREGIZ8 PROTECTION RELAT ACTUATION If 
ICC-2 AFTER LOP) AUTO-IFER OCCURS Yl~iLUS 1 '___IUTOFRIS~j COTACTOPIN LOSS3 Of POVIR TO VITAL 105 13.,OTO 01AIMITO' _11 FR-L 0-LRILV-LS-F-L-UCIL-F-1 (AE1- _ - . Z-O IC IA AND EBGULATED BUS N3 BCCS PERIODIC TESTING BALANCE, REDUND EBO/tRAIN FOE BALANCE CAPABILITY, REDUCED FOE E.G. 1.91ANTEE SYSTEMS, AND OTIER LOADS D IS/SSLOP, RIDUID Pig IILIBILITY Of SEQ 1E REDUNDANT TEAt. ..1.1SE 

BLOCI PRESU , ION FOR AND 12 BLOCK PERMISSIVE. LOSS 
SECONDARY RECIEC Of SECONDARY ..CIC TO R.G 

11.I.E1.02.4 VITAL BUS NI AUTO IFEE SW NI CONTACTS CLOSED IVEETER I 1AND 17.5 kVA CONTROL RooM ANNUNCIATION, (SARE AS 11.3.1.1.11 (SANE AS 11.3.1.1.21 ITC SPE11C ACTION BNTRY ALTERNATE SOURCE FROM MCC-1 LOCAL INDICATION, PERIODIC EEQUIRED WIDTI O I FAILURE PARALLELED.OIF OUT OF PEASE.T TSTICGT 

INVERTEE BAY CURRENT-LINIT AWE 
TRIP INTERNALLY, LEAVING VITAL 

- ~~~~~~~~~~~~~~~~BUS NI, IA AND RIG BUS NI ON0- - .____ ________________ _________ BACKUP SOUACE FROM CCC-C 11.1.O1.01.5 VITAL BUS NI AUTO OVER SW U3 CONTACTS GROUNDED LOSS OF VITAL BOS NI, IA AND CONTROL BOON INDICATION AND NONE FOR El/BCE INVNTEY, CLIR POTENTIAL UISOL DIVERSION Of (AEA 13 .2.) ALSO aEE -- -REGULATED BUS R IAND Il CTO80 ANNUNCIATION 501 08ND-CLCIILF LROBAL -IEDLO 1 ILCSIN ORLS TOEDTI1- (-RILITY -B-LAD lT OIS 
BACIUP SOERCE PEOMNHCC-Z, .SEQ/TRAIN FOE SIE/ERELOP AND OF CLR AND CLI/MB FLOW 141.11 ..211 INCLUDING LOSS OF UTILITY BUS. FiS PRESS C0ILE FOER Q N? BALANCE, AND IOR IBLOCI) CL O 2.4.1.4 1 M I 
INVERTER 1I OUTPUT BRAEE --------- BLOCK P11211BONE FOR I lCONDAlO-PIUUPID-8L BILIT IOLt BILIT-3.II-T .1 11I1 TRIPS. PBCISC FORBREQ i S IS I/NISLOP AND TO2. FTIFCI 

AGAINST SEQ BO AND BLOCK 

CICAC TO 8/ /B/C 11..01.0.1 V LOSS OF POWER TO VITAL BUS I CONTROL ROO ANNUNCIATION, REDUNDANT C TQ/tEAIN FOR REDUCED RELIABILITY FOR SEQ CT ER [IMSC AND ERG BUS N301CC AND OTNER LOCAL INDICATION -IAU IFISLOTINDFISI SRETDIST IFI1 SUI3COLOT S 010AIUNDSTEDQ-I--I us - I I -LOADS PZE PRESSURE CHANNELS FOR SEI ND NI BLOCE FIRBIESIVE AND 111..  
1i BLOCK PERMISSIVE TRAIN A GRAS 11..01.03.1 VITAL-BUS I VITAL US 13 ACE CLOSED VITAL EUS N3 BREAER WILL NOT PRIODIC TESTING--OPU D NO Nr --BM 1 OADSA OPEN IF NEEDED TO ISOLATE C LCFOL0 A4U(C)(I) ISOLATION 

FAULT 
WHCH COORDINATES WIT LOADF-IO 

PABALLILB.I0R11KER SOPIHIAS TLUSIPLUS

BUS FAULT DURING SIS/SISLOP IS 
OUTSIDE TEE PLANT DESIGN BASIS
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TABLE 11-1: VITAL AND IGULATED PONR SYSTEM 

-TIN - - LOCAL EFFECTS AND ITIOD'OF INBRIST CONPISITING ITll I Cvice o COPONENT ID FAILURE NODE DIPINDENT FAILURES DETECTION PROVISIONS IFFICT ON BCCS REAR1l 

11.3.01.03.3 VITAL BUS 13 VITAL BUS 13 ACe INPUT SHORT 0 (SAllB AS 11.3.1.2.5) CONTROL Roo ANNUNCIATION (SAN8 AS 11.3.I.2.5) (SANE AS 11.3.1.1.5) (SAINI AS 1.3.1.2.5). FAULT 

CONDITION AT TRANSFER SNITCE, 
__________________voice YEOC TEN UTO-TRANSFERS 

--- -- . 1ULTT11C-2POEREDJTT 
gVA .AC EIUlllO CIUSING 

CONCURR1.T LOSS Of UTILITY BUS 113..01 05.TVITAL 8US 13-- 1-130 -- OPEN LOS Of VITAL BUS 3 POUR TO CONTROL 1OON INDICATION EQIAIE FOR REDUCED NELIAMILITY _1119-11 .. .  INREIUR) INSTRUUT RACK R3/RI, ANNUNCIATION BIS/8SNLOP, REDUNDANT FIR S[SISINLOP AND AGAINST 1l ELOCKISNCTION I OF 133105 FOR BPS 
____INCLUDING 1/3 PZU PRESSURE1 PRENSUR CEHURLS FOE SEQ #I PERNISSIVE FOR SEQ 11lAND SEQ EFFECTS 

-- INPUTS-TO SEQ 11 AND ELOCEK - - LCPRESII--N 
.1 PRMISSIVE FOR SEQ 1I AND SEQ 

1E 
11.3.Of.08.1VITAL BUS 13 -1303- OPEN LOSS OF VITAL BUS 1 POUR TO CONTROL 1001NDICTIO1 QUIUD- - 011 (BREIERI 1/3 IS GNN SIDE 1ANGE LEVEL SOURCE 

INDICATION (NON-PANII 
113.01 07.1 VITALEBUT3N 8-130V - UPEN LOSS OP ITALE N1 POUS TO COTROLROOEIDICTION, E - O1CS EN 1 (8R1111R) INSTRUNENT RACK RI/E1 ANNUNCIATION SOURCE. sEE SECTION I oF 

11.3.01.08.1 VITAL BUS 13 -13059siv- OPEN *~L S FVTLBSI OE OCNRLRO EUCAIN N~EQID -EE~1EC1UPE1OII 

1394OS FOR BPS EFFECTS 

1130.91VITAL BUS-13 -8-13057 OPBM'OSO IA U 3PORT OTO 01INICTO -1111QII 

1118)RCP EMERGENC1 THERMAL 8ARRIER SOURCE. RCP EMERGENCY TEEINAL 
PUP PRESSURE TRA-SNITTE BARRIR PuMp NOT CREDITED FOR 

11.3.0110.1 VIAL8BUS $318-1379 OPE 

II.3U.0U.I1 VITAL BUS 13 8-1305 OPEN LOSS OP VITAL BUS 13 POUR TO CONTROL ROOM INDICATION, NONE RQ E NON S ME (BRIAllR) INSTRUMENT RACE RIO/Ell. ANNUNCIATION SECTION a of 139405 FOE BPS ------------ - - - ~~~~~~~INCLUDING S/G C OVERFILL---- - - - - -- -_______________ 

11.3.01.12.1 VITAL BUS 13 8-13095 OPEN LOSS Of VITAL DOS 13 POER TO CONTROL ROOM IRDICATION NONE REQUIRED NoNE No ECCE EQUIPMENT ON THIS (BIAIIB) INSTIOMINT RACE E5 

139405 FoR RPS EPPECTS 11.3.01.13.1 VITAL BUS 13 8-1310 OPEN LOSS OP RG BUS 11 POER TO CONTROL ROOM INDICATION, RDUNDANT PZR PRER REDUCED REDUNDANCY AGAINST DQ SEE IS 1BRIAIIR( ~~~- ECCS AND OTHER LOADS----ANNITO ENEEOSQ7EUDEIESSSFUELC 
___ ____ 

S/G FOR SECONDARY EECIRC PERM1ISSIVE FOR SEQ 1 IANE 12, 
LOSS Of SECONDARY ICRC TO S/G 

11.3.01.11.1 VITAL BUS 13 8-1318V OPEN NoNe (T1lE POSITION CURRENTLY (8BIAIIE) 
SPAI *S.1S.1.IVTA US'3 1109 OPEN HUOE- - -- -___ -- - - - ITEIS POSITIONECUUUETLT 

SPAR] 11.1.01.13.1 VITAL BUS 1S 8-1310V OPEN NONE (TEDS BREAIR CURRENTLY SPRI 
11.3.01.11.1 VITAL DOS 13 8_1311V OPEN NoNE ITIS POSITION CURRINTLY 

IllCIT AUTO-IRASAIR) SPARSS BUS 11 '13I2V - - - OPEN LOSS OF VITAL BUS 13 POWER TO CONTROL ROO INDICATION 810W D llR OB00 -EI- LTFRT ElECTS -PUIP3.ETONTlil 
(BRIASRT) I STN GIN 81DB RANGI LEVEL ANNUNCIATION SOURCE 

INDICATION (NOI-PAI ) AND TIf 
UNDIVOLTAGI RLA1
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TABLE 1I-1. VITAL AND REGULATED PONS SISTE 

LOCAL EFFECTS AND -IMTHOD OF IllR lfTCOMPSSING 
ITEM I DeVICe ID COMPONENT ID FAILURE ODS DIPENDENT FAILURES DETECTION PROVISIONS IFFECT ON CC REMAIS 

11.3.011.5.1 VITAL BUS 13 8-1313V OPEN NOER ITHIS POSITION CURRENTLT 
. -(BEEAIEII SPIRIT 

11..01.11.1 VITAL BUS 83 0-1311V OPEN LOSS OF VITAL BUS 13 POWER TO CONTROL ROOM INDICATION REDUNDANT T&AIN REDUCED RELIABILITE Of TRAIN A IEN ITls (OERARR) CONTAINNENT SPRAYITSE _____ CSAS I.3.01.18.1 VITALMUS 11- -813151 - - OPEN NoN - - - - - - -- _ITEIS-POSITION-CURRENTLT 

(ERERIBISPARI 
11.3.01.19.1 VITAL BUS 13 8-13180 OPEN LOSS Of VITAL BUS 13 tONER TO CONTROL ROOM INDICATION, NoNE REQUIRED NoNE No CE EQUIPMENT ON TEES 

(81ARRI Nis - ANNUNCIATION l.)OURCE7NEI CTIONOF
II.3.D.EI.I131401 FOR BPS EFFECTS R11.3.0101.1 IEGULATED BUS 13 8RGULATOR 83 INPUT OPEN LOSS Of REGULATED BUS 13 PONE CONTROL ROON INDICATION, REDUNDANT PIR FRESSUR REDUCED REDUNDANCY AGAINET RE ISIS ITI. S 

(TNINCO) TO ECCS AND OTEER LOADS RECIRC 1 1 3IG0 FOR S CONDARY R CIUC PLA E U 3 CI FOR RQ 11 AND 2, EFFCS IF1/ OVRILL 
Lost of MECONDARY RECIRC TO I/G PROTECTION CIRCUIT 

MODIFICATIONS 11.3.02.01.2 REGULATED BUS 83 REGULATOR 83 INPUT SHOT REGULATOR 93 FEEDER BREADE CONTROL BOOM INDICATION, (SAME AS (SAME AS (SAM ASE . *-~~~ itNINCO) - 8-1307V TIFS,-CAESING LOSS Of ANNUICIATION - -. .___ ____ _________________ 

REG EUS 83 POER TO CC AND 
OTEER LOADS 

1.3.02.0I.3 RIULATEDRBUS 13 REGULATOR 8 - OUTPUT VOLTS LON (SANE 133 CONTROL -ROM-1D1CATIONrfSAME 1 -t. t- ISAKI-A-tt;S.t t;I - (31MR-13-DE;34-. It (TNINCOI ANNUNCIATION 11.3.01.02.1 REGULATED BUS 13 I-IBI OPEN LOSS OF IG BUS 13 POWER TO CONTIOL R00M INDICATION, NoNE REQUIRED FOR SI, NONE FOR 3I, LOSS Of SECONDARY siE ITEM go N CCS IFUSEI - INSTRUMENT RACE RIN/ -- ANNUNCIATION EDUNDANT1IcroBSECONDARY tRCERC TON/C- t1F-N-/G-OVEFILL 
INCLUDING OS / C OVERFILL BRCU$C PROTECTION CIRCUIT PROTECTION INPUT CHANNEL DIOCONADCTED PENDING CTCLA CI 

IIPOIION CU-SECTION

Of 8381U5 FOR BPS EFFC1T 11.3.02.E3.1 REGULATED BUS 13 8-13RI OPEN LOSS Of RG BUS 83 FI0ER TO CONTROL ROOM INDICATION NoNE REQUIRED NoNE NO SCCI EQUIPHINT ON TBIS 
INSTRUMN RACE RI/ OUC SSCT O 

839405 FOR IPS IFFICTS 
11;3.01.04.1 REGULATED 003513 0-13k) OPEN --- NONE . --..... ____________________ - ---TESFSIO-URNL 

S GEOULAED-EUS-1 3SiODA - TOPN LOSS OfPE1GBUS 13POR TO--CONT RORESSURE HOUCID BIBUIDICI It8.  
(Fuse) INST RACE R118O, INCLUDING 1/3 ANNUNCIATION CUANNELS D N SIS/ISLOP AND S BLOCE SECTION 8 of1 50105 FOR BPS 

P/R PRESSR INPUTS TO SEQ l PERMISSIVE FOR N 11 AND I EFFICTSI 
AND ELOCE PCRMESSIVE fo8CIS TO-8/C-PR-flCTIOR-CIBC4l 

-1 ND C2 

11.3.02.06.1 REGULATED BUS 1 (FUSE)1 
______ NONE____----ITHIS-FUSE CURRENTLY AE

800FICAIO) 

11I.3.PU0 RIGULAT8 US 83 8-13R6 OPEN LOSS OF R G BUS 13 FPOER TO CONTROL ROOM INDICATION, NoNE REQUIRED NONE No CCE EQUIPMENT ON HIS 
813(Fuse) CINST RACE ES O5 asu- -E CTION a Of 

M19405 FOR EPS EFFECTS 

BIG US ( POIB T ICC AN
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TABLE 11-1: VITAL AND REGULATED POERB SYSTEM 

LOCAL IFFICTS AND ETEOD 10 - TNilllENT COPNSATINGl
ITEM I DIVICE 10 COKPONINT ID FAILUE MODE DEPENDENT FAILURES DITICTION PROVISIOi EFFiCT ON ICCS 811ABIS 

11.3.02.08.1 REGULATED BUS 83 8-13R1 OPEN moNE BTIlE FUSE CURRENTLY SPARR 
(FUSH) 

11.3.01.09.1 REGULATED EUS 13 8-13R8 OpEN ONE (TIS Full CURRENTLY PAREI 

1 .1.02.10 I1 .1 IGULATEDIBUS -13 1-13110 OpalIIi (FUSI) 

- 113.02.1 R8GULATED 10S 13 1E13E10 OPENNN . . . ___-.. ___ *-**___l Tl UEUEMLSAR 
(FUSE) 

11.3.03.01.1 VITAL BUS 13A VITAL BUS 13A OPEN 1,1 OF POWER TO ITAL RN 3A CONTROL ROOM INDICATION, NON1 AVAILABLE Fo CLI OR 1CLI FLOW to 1/3 RCS LOUPE S E I S 
-C1- CCS 1E OTEER LOADS .0.012 V L S -I B A C 

PROCEDURE, RESULTING 11 CLE AND3...4, ....I 
...- - - - . - . - - - - -- - - _____________ CI.LR LO IMBALANC , .... FOR C L4DBI FOR 

PuMp LIMITATIONS REDUNDANT TRIN I SYSTEM 
PROVIDER SAFETY FUNCTION 

11.03.3 VITAL BUS 13A VITAL BUSB31 CLOSED VITAL BUS II ERI8EWILL NOT PERIODIC E 
ACE OPEN EF MNDED to ISOLATE IQCFED.41(b)(2 ISOLATLON 

____FAULT VEECE COORDINATES MITE LOAD 

BUS FAULT DURING SII/SISLOP IS 
OUTSIDE TEE PLANT RESIGN EASES 

11.3.01.01.3 VITAL BUS I3A- VITL US13A PINT SORT OR (SAME A 3 CONTROL ROOM ANNUNCIATION -AI ULT 
AC1 G1OUND NELL CAUSE UNRVOLTAG8 

CONDITION At TRANSFER A 3ITC0, 
(- - -IAIICIITEf UTOIAJSFWRZ 

FAULT TO ECC-1 PONERED 31.$ 
- _ -- - -- . - - IBCRUP SOURCE, CAUSING 

11..3.005.1 VITAL BUS #]A B-3301 OPEN NONE ITB1 BREAER CURRENTLY SPRI 

(8BIAIR8) 

11.3.03.0.1- VITAL BUS $3A.8-330 OPUl NoNE - ----

11.3.03.01.1 VITAL BUS 13A 8-330 OpEN NoNE 0THIS NRAREE CURRENTLY EPAR0I 

11.3.03.05.1 VITAL BUS N3A 8-3304 OPN NoNa IT13 BREAKER CURRENTLY PARI 

(BRAIIBR) 
11.3.03.1.1 VITAL BUS IIA 8-3306 OPEN NONE III BRER CURRNYLT SPARRI 

11.3-03.E8.1 VITAL EUS USA -1-30? OPEN LOSS OF VITAL BUS 3A POWER TO ONTIOL ROOM NIUNCIATION IONS REQUIRED NoNE NO ECCS EQUIPEENT ON THIS 
(EEBoIRR) El RADIATION AUTO-ALERT STIE SOURCE 

VITAL EUS 111 8-3301 OPEN * LOSS OF VITAL ES VIA PUR TO CONTIOL8008 UICATION - 01NO AVAIQIE C 0 ICL8 F3 L CTIIIS E.4.5 111 
CBRCAISA) TRAIN A CONTAINMENT AND MAIN SOURCE. .G. 1 .1 AND T ITE 

STEAM LINE SL RTD MONITORS REQUIRED EQUIP3MT, Not 
PUIPLll.ATIO. REQUIRED FOR CC8SRDUIDA T 

MONITORS AVAILABLE ON TRAIN 
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TABLB 11-1: VITAL AND RBGULATED POB S1STEN 

LOCALIFFICTS AND MITOD OF IN NTCONPENSITIEG 
ITEM I DEVICE ID COMPONIT ID FAILURI NODE DIPiNDINT FAILURES DETECTION PROVISIONS IFFICT ON ECCS 88NARlS 

11.3.03.10.1 VITAL BUS ISA 8-3309 OPEN LOSS Of VITAL BUS 131 BONER TO CONTROL ROOM ANNUNCIATION NoNEREQUIRED NoNE No BCCM EQUIPMENT ON Nil 
___ (111AEERR TRA I SUECOOLEDNAIRGIN ~-iUc.BC 1. 1 8 1 

______ ____ - ONITOR --I S__ -RQUIRED EQUIPHNET, NOT 
_____ ___ IQUIRED FOR ICCd. REDUNDANT 

(818Alilliryif-r 2 

11.3.03.11.1 VITAL BUS 13A 8-3310 OPaN LOSS Of VITAL BUS NSA PONER TO CONTROL ROOM ANNUNCIATION NONE REQUIRED NoNE No ECCI EQUIPMENT ON TIll 
1BREAIEBI TRAIN A CONTINMENT NUDE RANGE EGEECE. B.C. 1.1? AND Til 

___- -____ -PRESSURE, NYDROGEN AND VATEE -- - - --RRQUIRED1QIqupEUT"f-O 
LEVEL MOITORS lIQUIRED FOR ECCS. REDUNDANT 

(BIBA 1IIBI llRAN) 

S11 3:01.12.1 VITALTIUS-13A -311 OPEN LOSS OF VITALBUS II POWER TO CONTROL 1OOM ANNUCITION -V REQUIRED -- _T I L ON TI 
1BRE.0.13 CONTINENT ISOLATION VALVES, SaT FUNCTION IS FAIL-CLOSED 

INCLUDING CV-96Z 
11 033.15.1 VITAL-BUS 13AE-33I1 OPIl LOSS Of VITAL BUS A POUR TOCOITROLROOE 1NJUCITIONBoll1SQIID -- n-1QT 

IBBAZE) TRAIN A RCS EIGE-POINT VENT BOURCI. TMI REQUIRED 
BTTE ____QUIPMENT, NOT REQUIRED FOE 

AVAILABLE ON TRAIN B 
11.3.03.16.1 VITAL BUS 13A 8-3313 OPEN LOSS Of VITAL BUS NA POHER TO CONTROL ROOM INDICATION. NON AVAILABLE ICLR PLO TO CE LOOPS B AND C EBB ITS .1 AND 

- - -- BBA [ CLR PLUM INDICATION FOR (B PIElIODIC ST- OULD ErECREASID-P r--1 U;It 
1CS LOOPS FROCDU., RESULTING IN CL AND 

CLRBLR FLON IMBALANCE, 
~- - - - ~ -- - - -- -- -. ________ -- -~ POTENTIALLY 1IICIDlIG7RECEC

PUMP LIMITATIONS 
11.3.03.1.1 VITAL BUS 11A 8-3318 OPEl LOSS OF VITAL BUS 13A PONER TO CONTROL ROOM INDICATION NoNE EQUIRED NoNE HE ITE I VALVE 

- - - - - IAIE( CONTAINMENT ISOLATION VALVES,--- - -- ----- -- -SFITT -UNCTION1FIC SE 
INCLUDING CU-9ll AND CV-156I 

II.3.03.16.1 VITAL DOS N3A 8-3315 OPEN LOSS oP VITAL B fiA PONBE TO CONTROL ROOM INDICATION, REDUNDANT AFN TRAIN TO PROVIDE TRAIN A NE LEVEL INDICATION SEE ITEMS 1.4-.1.1, 
____ - -. .TRAIN A AFN,- INCLUDING ANNUNCIATION 3 -TGIN 11-LEVIL-INDICATION -AED-APltirDISLEP1WM DOVI:1:;IrSr~-LN N 

1LODOK ISOLATION AND EF AND FLON, BOMB RQUIRED POE ISOLATED, LOPS OP 3CONDAR ISOLATION VALVS VFES3 
I.CEECI VALVE EACKUP NODS RELAYS AUTOMATIC BLONDOEN ISOLATION, ICIEC TO N/0 URI/C AFTER EPI FUNCTION IS FAIL-CLOSED I-.--- ~~~FOR I/O U/B/C 10-11-ONFOR-SICONDART-IECIRC -- FUHPl-RIPFED -__________ 

11.3.03.11.1 VITAL BUS 13A 8-3316 OPEN LOSS OP VITAL DOS NSA lOVER TO CONTROL ROOM INDICATION, NoNE REQUIRED NoNE No ECCI EQUIPMENT ON TEEa 
___BA1L) TURIN DRIVIN A P PUMP --El ANUNCIATION NOURCI. REDUNDANT TRAIN B AFM 

TlillL -F1VD SUSOOID-110V 

REQUIRED FOE SIC BEAT REMOVAL 
OSOVA.3L1/3POl VITAL BUS 13A T-O11 OpEN NONE ITIS BRAKIE CURRENTL SPARE0 

11.3.03.19.1 VITAL BUS 13A 3-3318 OPEN NONE [Till BREAKER CURRENTLY PABM 
(lRAISO) 

11-1.01;10.1-VITAL ~ ~ ~ ~ ~ ~ IVI 8U-3 - 13t- OI 0 1 1f013URITL PA 

11.-03LOS O VITAL BUS 3A 8-3320 OPEN NONC IT8I0 lRlAEET CURENTLY SPA0I l 

11.LO.SS.O VITAL BUS 13A 8-3321 OPEN NoNE OTHIS R8A00R CUlElNAY SPARE) 
(B - 9 - BEAIRE) 

TR~llA ICSIICIIP~lli7V31
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TABLE 11-1: VITAL AND RIGULATED POWER SISTEM 

LOCAL IFFICTS AID -ITOD Of _ IBBIT CONPSITIG.  
ITIM I DEVICE 10 COMPONENT 10 FAILURE MODE DIPENDIAT FAILUIRS DITICTION PROVISIONS IFFICT ON ICCS RIMAR1S 

11.3.013.1 VITAL BUS 13A 8-3322 OPDN NoNe (TEDS BREAIER CURRENTLY SPAREI 

11.3.03.h.1 VITAL BUS 13A 1-3323 OPEN NONE Itmi maE CURRENY spAREI 
(BBIAtlR) 

* 1. E.2,8OPEN Loss OF VITAL Bil 13APOWIT TO CONTROL 800E AlEtUlCIAT[OE1 - ONE IiQUI EEilEO 08 -0EICCSIQUIPEIT OETIII 
(BEMAIRRI BUS UNDERVOLTAGI BLALY 80UCS 

11.4.01.01.1 VITAL Bus It INvIRTR I INPUT OPEN POTINTIAL IITllUPTION OF CONTROL ROOM ANIUNCIATION, N1N FOR SILOP IPOTENTIAL LOSS OF TRAll A IND SEE ITIMS 1.4.N.M.1, 
PuaIU TO VITAL guS 54 AND BIG - LOCAVIEDICATON . 5RLTICAI L 1OER F lOELY r- h C..1.1.1-2, 3331-.1 ---

BUS If ICCS AIND OTEEl LOADS DUE TO OUT of alatilaCt 801 1.4.8.3.2, 2.4.22.1.1, 
DURING AUTO-TRANSFIR TO ICC-I LOADING OF CCI PIlMPS RSULTING 3.1.3.2.1, 3A.I..I, 
POWERID BACKUP iOURCEW(UP To Sull n_-__ RON 3 j..3;1 ..3.1.1 
10 SIC DURING SISLOP) 3.1..., 1.5.1.1, 

E.I.8.3.d. FAILUI 1001 
..UIlllC VAllHLASSURD.-ORJMBAL 

OPERATION OF STATIC IER 
SIiTIE DoEs NOT RESULT IN 

11.4.01.011. VITAL BUS 14 INVIRTSR NI INPUT SHORT IZ5VDC 1R2Al8 11-131 TRIPS, CONTROL ROOM ANNUNCIATION, (SA AS 11.4.1.1.1) (SA AS 
INTIRRUPTING POWER TO VITAL LOCAL INDICATION 

- BUS I 0 AND RIGULATID BUS I4 

DURING AUTO-1ANSFiR TO ICC-1 
POWERED MACRIP SOURCI (UP TO 

------ V10 SiC DURING SISLOPI 
11.4.01.01.3 VITAL BUS Ot IIVISTIB if OUTPUT VOLTS LOW (SAm AS I1.(.I.I.1) CONTROL ROOM ANNUNCIATION, (SAME AS 11.6.1.1.1) N(SAMl AS 11.4.1.1.1) (SAME AS 11..1.1.1) 

LOCAL INDICATION 
it01. 1.OI VITAL BUSIt 11-N 8RTIR 1I OUTPUT 30RT OR (SAME AS l-.-:COWTOL-R1O ilNUCIAION,-1(SM'-I I)-- - 1(MiAR -Il4.1.11) -- (SAiIt i t I )t.1) 

GROUND LOCAL INDICATION 
11.4.010.2.1 VITAL MIS 1( AUTO IFR SW NORMAL VITAL BUS HIAND R G BUS #I PERIODIC TESTING REDUNDINT TRAIl IND CHANNELS RIDUCID RILIAGILITI OF VITAL STICI SPIC ACTION INTRY 

-(IINVIRTER f)-- -- CANNOT BI-TRANSFiRRED TO til. F1AFEICTIDICC-FUNCTIONS--8us1-5lD- CULATIESIUi-- IQUIlRD-FOR TIS-FAILUR 
ACC-Z POWERD 1.5 IA MACIuP I CCE LOADS 
SOURCE 

11.1D 02.2 VITAL BUS 4 ATO IPR SW ALTIRNIT - VITAL SUS-1( IND RGULATED BUS LOCAL INDICATION -- - oO -FOR -ISLOP POTITAN.038 OFT l Mill3A-S T itutl-t.S.I, 
(INVERTIR II) #t CANNOT 1E POWIRED FROM B ELECTRICAL POWER FOR #SLOP 

INVRTER I, ISULTING IN UP Due to out of SEQANCE S 2.4.8.3.2.  
s TOI SECINTIRUPT OF POWER 

TO VITAL BUS t IAND RIG BUS If ROM PC-E. .  
POWERED ICCS LOADS DURING .1.5.1.1, 
31loULOP T f8TIME FOR DO I. TO -. 8.3.1,-.4.12..1, 
START IND RI-ENERGIZI MCC-E 
AFTER LOP) 

11.4.01 02.3 VITAL BUS Nf --AUTO IFI SW CONTACTS OPEN LOSS OF POWER TO VITAL-EUS-1I CONTROL ROOMAiNNUNCIATION,---N1008-FOESISL LL -1- - 0TlIALOSE TRAIll-AlDt(SAl ASII.(.1:2;t).10018V 
(INVIRTE8 14) AND BIGULATID BUS If ECCS AND PERIODIC TISTING 8 ILECTICAL POWER FOR SISLOP REQD FOR ACUP PilIARY PATE 

OTIE LOADS DUE TO OUT OF SEQUENCE BUS FLO DETERNINATION OR JUMPER 
-LOADINS-OF-CC-tiUMPS-E8SULTING-AC08-PT-4251 -CONTACTS IN
FIRO PC-05. ILI PRIMARY AND MO-813 CONTROLS TO MITIGATE 
ALTINATE PATES ALSO LOST LOSS OF BLE FUNCTION. ROD 

-CEANGI RQDIR88SPCTIVR OF

T813 FAILUES DUB TO INADEQUAC 
OF FIf(FT)-111 RANGE
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TABLE 11-1: VITAL AND RIGULATID FOUIE SISTIi 

LOCAL EFFICTS AND ITEOD OF IfillT CONPiNSATING ITI I DVICI ID COMPONENT ID FAILURE IODE OIPEIDINT FAILURS DITECTION PROVISIONS EFFECT ON iCCs 1l8ARlS 

11.4.01.01.1 VITAL Bus 04 AUTO EVER SW CONTACTS CLOSED INVEETER I4 AND 1.5 OVA CONTEOL ROON ANNUNCITION, (BANE As $I4E2l (SAuN AN $ties..2 STCNpec ACTION BITE! 1.00 I U1ATO ST 
REQUIE VITN Il FAILUR 

PARLLLSLED. IF OUT OF PNAUI, 
(I lINVIETN Oi CUREENT-1IM)T IND 

TRIP INTERNALLYA iIVING ITAL 
Bus I AND IG SBU 04 ON ICC

PONERED V.5 OVA BACKUP SOURCE 
11.4.01.02.3 VITAL BUS - AUTO IFESN CONTACTS GVUDIE LOSS OF VITAL 10 04, - f CONTROL100 INDICATIOI 1 O O Ila is I 1.1 1 T (INVERTE C O4) REGULATiD NUB At AND VCC- ANNUNCITION CV-iiJ NLAC VALVIFLOU I CLIClEICiL POlR FOE SIALOP AuS LOADS Not FFECTED DUE TO LT lfPONED 0.VA BACUP BOURCE LIIITING COLLAR FOB CC FLON DUN TO OUT Of SEQUENCE BUS EPARATE FUBE FOR S.5 TIl I 

PAOA PC-LLB. ELL P11LAI1OAND .VA IFNI SRVING UTILITT UUB 
__LTRAT PAtNl ALSO Lost AND AND BACUP FOE VITIIEGULTED 

-C 

PicC 

LOADA 
11i4-.03.1 VITAL BUS 14 Nall 1711 HN 0 NORMAL VITAL BUS 11IAND BEG BUS I PEBIOBEC TESTING NONE REQUIRED NoNE INVEETEE ITATIC TRAN8SER CANNOT 01 TISFTTID 1FAIR 

INUSETER OR A CC-2 PONRERD V.5 VITAL 130 0 REGULATED BUS 
kVA BACEUP SOURCE TO MCC-Z 1_____________________________ 4 to ICC-I POWID 1.5 OVA - -~ -- ~ . -POWERED U1.5 kVA BACKUP SOUECE - - - OURCrE171C"Ir~rrQUIIDn.  

ICC-I POVE.5D 31.5 ACA SOCKUP 
VIA UASUAL TRANSFIR SNITCH NOT 

1.I.0CT.A VITAL BUS L4 MAN OF01 SW 14 ALTERNATE VITAL BUS I 4IND BEG Bus 04 LOCAL INDICATION NONE FOB IlSLOP IPOTINTIIL LOB OF TRAIN A ID EE ITIMS .1.1 I CANNOT BU POIRID PEON C ILICTRICAL P01158 FOR ISLOP 808 LO 4S10 C D 
IIITEE I OR BCC-2 POWERD ----- ____*____________ 

.5I I AACKUP SOURCE, LOADING Of CCV POUPC ESULTING SEPARATS US201.5 IF REOULTING IN UP TO EN SEC PEOM PC405 3.1.1.3.1 3AI8 138 I 1, IALTI..ATERUPT oP POWER to VITALA 
IUP 0 I/ LAI 

Bus I AND BEG BUS I f POV I iD till3D 
ECCC LOADS DURING SISLOP iOA, - - - - - -

Tti 
TO 

C 
AND LOAD I 

11.4.013.1 VITAL BUS f HM IPIR SN 14 CONTACTS OPEN L3 OSS 00 TO VITAL BUS I4 CONTEOL 1001 ANNUNCIATION, NIB1 FOE 813LOP OR HE 1OOTIAL LOSS OP TRINAll IIAL AUS 1I ID 101 REV AND BGULATED BUS Of IcCs AID PERIODIC TESTING ELECTRICAL POISEFOE SISLOP DUS REQD FOB BACKUP PRIARY PATE 

OA CC PUMPS RIULTIG FRO ItC1I3S PT-U1 LC CONTACTS IC 
PC-CAH. OLI TIMER! AND MOV-813 CONTIOLB POM ITIGATE I1,VI10110T1.110 I 0DLost---- 

SS-OF-L 

CNANG5 VAQD ARRAIPPCTISU Of 
TOES FAILURE DUE TO INADEQUAT 

11.4.I1.03.4 VITAL BUS 04 NAN IFER SW 1E CONTACTS CLOSED INVERER 14 AND NCC-2 POWERD CONTROL ROOM ANNUNCIATION, (SAME AS 114132I(SANE AS 11.4.1.3.11 IE~C SPEC ACTION ENTRY I3.5 VA BACKUP SO CE PERIODIC TESTING TORQUIITD 
Vito His FAILUB 

SIPARALLELID IF OUT OP PIASED, 
INVRT R NA 0 CURRENT LIMIT 
VITO INTEENAL TRIP AND  
AUTO-TRINSIEA TO ICC-2 POSERED C 0 801AUCATO 
7.5 kVA BACIUP SOURCE
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TABLE 11-1. VITAL AID RIGULATED POWER SYSTE1 

LOCAL EFFECTS AED . - . ITIOD OF - I IlCOPilSATIE 
ITEM I DEVICE ID COMPONINT ID FAILUR 11001 DEPENDENT FAILURlS DETECTION PROVISIONS IFFICT Of ICCS 88NARIS 

11.1.01.3.5 VITAL BUS 1 NAll IFNI S If CONTACTS GROUNDED LOSS OF VITAL BUS 14 AND CONTROL 8001 INDICATION AND NONE FOE SISLOP, ILI 0 SU/ES POTENTIAL LOSS OF TRAlS A AND (SAII AS 11.1.1.3.1 AND 
I.GULATID BUS II, CC- I ANHUCIATION TIVITOTTTCITOIAWILOCI 1iLICTICALOT OFi.PU1UFTTT S1 lThT 
POWERED 5.5 UVA IND 31.5 WVA VALVE8/COLLABS FOR CCV FLOW TO DUE TO OUT OF SICE BUD BUS LOAD ITEMS N.4.1.11.1, 
_ACIUP SOURCES, INCLUDING LOSS ICCI LOADS LOADING OF CCI PUlPS, 3.4.11.1.1, t.(.t.4.1, 
OF UTILITY US - - - 91--3llOLBLDV SIOF lI .IC S -11.1.1.1, 

INVINTORT TO [CDT. ILI PBIRAR 3.Z.11.1.1, 3.3.15.2.1 
-_.__IN_ A D A L T E E l lT P A T E S A L S O L O S T 

-- - - - - - - - - - - - - -~~FO I ECCEFLOADSDC TOI MU 
11.1.01-1.1 VITAL BUS NI VITAL BUS 14 ACE OPEN LOSS Of POER TO VITAL S I CONTROL ROOK ANNUNCIATION, NONE FOt ISLOP OR ILI, 1POTESTIAL LOBS Of TIN A AND 1S1N ISII 

1 0 I B I VIAND TAG BUS TA ECCL AND OTHERLOCALIDCATION USTCIASIA1BCOLOCIS0 
LOADS VALVES/n&LLARS FOR CCV FLOW TO DUE TO OUT Of SEQUENCE BUS .4..,24?NN .1 ____ _______ CCS LOADS LOADING Of CCV PuMps RESULTING 1.4.1.3.1,2...., 

ALTEINAT. PATA ALSO LOST AND 3A.1.3.1, 3.113.1, 
CCVIFLOWV INDUCED TO MINIMUM FOR 3.2.141.1~, 61511 

- - - - -- -~ICCILOADS 5IT.Y3T7FiOUEEV IsWPER 
ITEM1141..  11.401.04.1 VITAL BUS If VITAL BUS Nt ACE CLOSED VITAL BUS I BREAKER WILL NOT PERIODIC TESTING NONE REQUIRED NONE NON-SE LOADS AVE 

- ---- -- - -- ~~~~~~ - OPEN IF NEEDED TO ISOLAT-----EEFST4(fllOEII 
FAULT WIC COORDINATIS NOTE LOAD 

BREAURS. INls FAILURE PLUS 

OUTSIDE TBE PLANT DE3IGN EASES 11.1.0I.04.3 VITAL Bus 14 VITAL BUS 1 0 CE INPUT SNORT ON (SANE As CONTROL ROOK ANNUNCIATION (SANE As 1(SANA is 1(SAME AS 1. ULT - - - - - - GROUND - __ILLCAUS~ISDNRVOLTAGI
CONDITION AT INVERTER LTAUTO-TRANSFOI OP TCO, 0SICE 

CCC-C POWERED 1.5 CSVA BACKUP 
SOURCE. SEPARATE FUSE ON 1.5 

V l IITB l L gIgTPROTICS 1-u3 
PVA IFNI SUPPLYING UTILE?0 BUS 

(SABAKR) LOAD DELETED B0 0N1 35880. SME 

SECTION U OF A3DM05 FOR iFS 

11l.11I1.06.1 VITAL Bus i4 8_1401V OPEN LOSS OF VITAL BUS 14 POWER TO CONTROL ROOK INDICATION TCV-6011/8 ISOLATED BLOCK CCI FLOW TO ICCI LOADS REDUCED SEE ITMS 14111 
J__ _VERTICAL BOARD COS, INCLUDING- --- . - - VALVES R OFLOW LIBITED IT -t0NNMOCETBEIE-3?;3?I--z1;;-CO-0, 411, 1, 113 All COLLAR IEDUCED SPENT FUEL PIT NEAT (3lA1VALVES CV-1.D, 411, 

TCY-601A/8 LOAD 412, 411 SAFET FUNCTION IS 
1 1.1-.07.1 VITAL BUS 14 8-1103V OPEN LOSS OF VITAL BUS It POWER TO CONTROL ROOM INDICATION BoNE REQUIRED NONE8 No RCCS EQUIPMNT ON TIS 

(EREANIE) INSTRUMENT RACE RI/El SOURCI. al SECTION l OF 
O.IM315 FOR EFFECTS
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TABLE 11-1. VITAL AND RNGULATED POIRSTSTN 

LOCAL IFFECTS AID IITHOD o - - O 0F H lifNTCONPISATING
ITEM I DEVICS ID COMPONIT ID FAILUE MODE 0EPINDINT FAILiIRNS DETECTION PROVISIONS EFFiCT of ICCS 88HARIS 

II1.01.08.1 VITAL BUS It 8-1404V OPEN LOSS Of VITAL BUS 14 FONS9 TO CONTROL BOON INDICATION NoNE 0EQ8IRED moNl No CCI IQUIPINT ON THIS 
-- ENIS . ANNLCS SOURCE-_______ 

11.4.01.09.1 VITAL BUS I4 8-1405V OPN LOSS Of VITAL BIS I4 POWER TO CONTROL BOON ANNUNCIATION 1O1E REQUIRED loNt NO ECCSQUIPIENT ON THIS 
(811111) BUS UNDIRVOLTAGE RELAY SOURCE 

APON -. . . LOSS OF VITAL81 0 1PllTO -CONTROLTOONTNDICATI - l-l-TR I TTL TIOPERIB[LITTOFTII.TIlIATIITTIl 3.T..T 311 
(8R8AllB) INSTRUNINIT SACS R5, INCLUDING PATS NSCTIO 8 Of 139405 FOR BPS 

PRESSURIZR PRESSURE INTRLOCI EFFECTS 
-FOR50-1 

1.4-01.11.1 VITAL BUS 94 8-140f OPNN molt _____ II RAIR CURRENTLY SPARS.  

-LOAD BLEIDT-NEr3NE 

11.4.01.12.1 VITAL OUS I4 8-108 OPEN LOSS OP REGULATED BUS It POWER CONTROL BOON INDICATION, ALTERNATE BLR PATS LOSS OP BLI PRINART PATE 515 ITEMS 3.1.3.1.1.  
- - (RRSIS------------- TO ECCS AND OTHERRLOADS ENN11UCIATIO --LS-2-1-S-ES-C-I-N- 

131401 FOR as EFFECTSp 
11.4.01.13.1 VITAL BUS 14 8-109V OPN LOSS OF VITAL SIS It POWER TO CONTROL BOON INDICATION NONE REQUIRED NS No E 1QUIPHEET ON IN 

(BAONTROLROD DEVIATION O 
11.4.01.14.1 VITAL BUS 14 8-1410V OPEl LOSS OP VITAL SOS l4 POVIR to CONTROL SOON INDICATION NoNe REQUIED NS No NCCS EQUIPNSNT ON IS 

___(11RNASNRI BAD SONITOR RACE SOURCE 
1.:4 1.1:1 VITALBUS N4It -l1iV - OPEN--LOSS Of VITAL 1US It POWER TO-CONTROL-ROOK INDICATION Eolm-E1iUIPHENT-o- ?all- 

(BRA11)BOICACID BLINDING SOUNCE. BORIC ACID SYSTEM NOT 
CREDI0D FOR STBUSISLOP f 1ENTS 

11.1.01.11.1VITALBUS -f - -LOSS OF VITAL BUS It PONNETO GONTROVEOON INDICATION SoUS IR QUIR - 8-141O3NEOPBOIIICEQUIPNTONTEIS 
(BRIAIlI RCP SNAL ICTION PLOW )OURCE 

INDICATION 

11..01.18.1VITAL-US-11 -- 1OPEN LS O VITAL-BUS 04 POWER TOCONTROL-lOON INDICATION -ONE-NQUIRD NE NO -EQUIPN -ONINIS 
(BRIAIR( STEAM DUMP CONTROL 31STRI SOURCE. STEAK DUMP Not 

__________REQUIRED FOR SAPS SOT SNUTSOVNI 
FOLLOWINO SISISE1SLOP-VNT--

11.4.011.8.1 VITAL US It 8-1414 OPEN LOSS Of VITAL BUS Of POWER TO CONTROL ROOK ANNUNCIATION NOl REQUIRED NoNE SEE ITEM 1.4.9.9.1 
(BRIAIRR) RELAY RACH RII, INCLUDING KPN 

11 01.0.1 ACLUCISVALVE BACIUP ODE RELAYS 
11.4.01.21.1 VITAL BUS 14 8-1415Y OPEN L0SS OP VITAL SUE 94 POWER TO CONTROL SOON ANNUNCIATION NONE FOR SISLOPS USN1 REQUIRED SPOTENTIAL LOSS Of TRAINilIB SEE ITEM 6.4.6.3.1 

(BBRAINE) RELAY RACE Rit, INCLUDING FOR SIR ELECTRICAL POWER DUN TO OUT OP 
__ ______--- ----- PC-SOS .- - - - --- - - _ _ _ _ _---KUNEBN-LAIOO-C 

PUNPS 
11 II.4.01.20.1 VITAL BUS If 8-1416V OPEN LOSS OF VITAL BUS I4 POWER TO CONTROL ROO IDICATION, RDUNDANT TRAIN B CONTROLLERS LOSS OP TRAIN A CONTROL FOR CLE 5l 

I---(ENN AIRER) - CYCS, INCLUDINGOLC-IIOO --------INNUNCIATIO- - --po-CL-FLOCONtIOL-VALVIS-FLOONTRO-VALVE, - - 1i 1. iR;I 
PIC-1 IL, FCV-IIIDI0, /S. FCV-IIIID/E/P, KOV-IIOOC FCV-SIIIID, 1IE, CIF, TRIP of C/F AND VI-1,04 TRIP OP G-SA CLOSE AS EQD TO PREVENT LOSS TRAIN B CHARGING PUP DURING 
LOSO ITAF -CAROIT C-POMPS -PROR-to -- INJECION IPOIDNTICIAUTo.ITAsT -

R8CIRC OF SECOND CARGING PUIP PRIOR 
TO SIS/SISLOA AND AFTER SEQ 

BLOCH/ OFISP S AI 88 I8331311 

11.4.01.21.1 VITAL BUS 94 11-1411V OPEN LOSS Of REGULATED SOS If POVSI CONTROL ROOM ANNUNCIATION NoNl REQUIRED NONE NO ECCS EQUIPMENT ON THIS 
(BENII1) TO NIS AND ROD STEP CONTROL SOURCE. SEE SECTION N of 

-35405 FOR SP RFFICTS 

801810 ICS Euflat 01Til
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TABLE 11-1: VITAL AND SULATED PO88 SUBlli 

I 

LOCAL IFFICTS AND E511000 OF -- -- IllR[alit CUM ING_ 
ITH N DEVICE ID COMPONENT ID FAILURE NODE DEPENDINT FAILURBS DETICTION PROVISIONS IFFECT ON ECCS BARIS 

____-- ----------- ---- ____ - _____ - -___________ _____ 

11.1.01.11.1 VITAL BUS If 8-1418V Opal LOSS Of REGULOTED BUS I POWER CONTROL LO0E ANNUNCIATION NS REQUIRED NON1 NO ECCS IERNT ON THIS 
~1IRERERIRCP SEAL*RUPEES FLO_ -- logicR 

INDICATION 
11.4.V1.01.1 REGULATID BUS It RGULATOR 1I INPUT OPEN LOSS Of REGULATED NUi lI POWER CONTROL DOON ENDICASEON, ALTERNATE PATE FOR ELD Loss OF B P11E11T PATH IEE iM 3.1..., 3.1.9.Z.1 

(TIBCO) TOS ANDOTEER1.OADEANNONCUETION 
11.4.0.001.2 RIGULATED 803 It REGULATOR Of INPUT SEORT REGULATOR I FEEDER BREAKER CONTROL DOON INDICATION, ( S I (SANE As 1.01 (. FAILURE 

S(Tu NCO0) 8-1108V TRIPS, CAUSING LOSS Of ANNUNCIATION NAT ALSO CAUSE INVERTED 
LEG B UAi PO SUE TOCN0 8005 AllEUICIATION 

0TEEL LOADS 191ANSFER TO (AND, DWIRDING ON FAULT CLEARING fi, RAIN 

1I1.4.01.01.1 REGULATED BUS 14 REGUL ATOR I I OUTPUT VOLTS LOB (SANE S III13 II CONTROL DOOR INDICATION, fDARE As IIIEEI sAES 11.411.1.11 (EARN As .. ZII 
I iDCAcoT ANNUNCIATION 

IREGLATEDBUS1 11IR--------opEN -LOSS Of BIGU I POIR TO CONT0OL 100-IRCAINN CC QUIPENI TE 
(1USH) BUS UND UVOLTIlGE RELAY SOURCE 

11.0.3.IS.IREGULATED BUS 11 8-1IE8 OPEN L AO OF RLG BUS 81 PO8R TO CONTROL 00N INDICATION RUNE REQUIRED NoNE NO RCCS SQUIPRENT ON TEES 
~(IIIC) 8-14085TRIPSCAUSINGLOSSOINSTRUANlT RAc CIiAz 

1K9105 FOR RP1 UFFECTS 

11.4.02.01. IGULATED BUS NI NE14 OGUTLTOSITOOC INTLY 

11.1.1.93. IIGUATID 05s1i8lll (FUSE) EAE 

11.I.02.03.1 RIGULATID BUS 11--101 OPEN LOSS OFREG DUS H8 PONER TO1COT8OL 21 DCATIONNIDN-- 
(PUSH) INST RACK DIMI SOURCE. IEE SECTION E OF 

ES9I05 FOR BpiIRFFECTS 
11.4:2363 REGULATED BUSHE-R1 1 -1415 OPEN LOSS OF EG BUS If PONIR TO CONTROs0 EUg uDCTIOallu 1OsI Rr- l

(FUSI C UOl, cc SOURCE 
11.4.01.07.1 REGULATED BUS It I-lIEU OPEN LOSS OF RIG BUS it POVIR To CONTROL 800 INDICATION, PRINART ILL PATH IROFEDABILITD Of ALTERNATE ILI SEl ETEI SEE 

()USI INST RACKI 1 /ANUNCIATIO 

PC-ISSI INTERLOCK to NOT-Nil EFFECTS 

Oa11.02.0SIOGULATED BUSI f -8 ..3 .OPEN L OFIG BUS I PONRTO CONTOL1001NICATY 1011 1 CCSQUIPHTO1EIS 
(FUSI) PANEL C0 SOURCE 

11.4.0.05.1 REGULATED BUS #I 8-14RE OPEN LOSS OF RIG BUS If POIR TO CONTROL 0 0 INDICATION NoNE llQUIEsD Noll No ECCE EQUIPEERT ON TEES 
(__FU__- 1JSEI VERTICAL OARD CC I 

11.4.0.10.1 RGULATED BUS I 8-lIES OPEN LOSS OF BEG BUS HI POWER TO CONTROL DOOR INDICATION ALTERNATE EL PATH LoSS Of ILI PLEARY PATE DUE TO SEE EtER 3.1.3.1.1 
(FUSE) INSTRURNT RACK RU (CCCSI LOSS O FLON IDICATION 

- . ~~~~~~ICLUDIRG FIT-ll! t . ______ _________________________ 
11 .0.1.I IBGULATED DUS NI 8-1(IBU OPEN LOSS OF RIG BUS II POIR TO ANNUNCIATION Nl EQUIR NoNE No aecl lQUIPRENT ON TaIS 

(FUSH) DOD DEVIATION AND 111AL OFFSET SOURCE 
-~~~~~~ ~ ~ ~ ~~~ ~~SISTERS -- ____~ - -_____ __-__ 11.5.01.01.1 UTILIT BUS RAN IF S O i NUSOAL UTILITY BUS I ALIGIED TO PERIODIC TR0TING TRAIN B PONTR TO ILO PRIMART REDUCED RELIABILITY OF ELE ITEC SPEC ACTION ETY 

IMCC-21 BACEUP SOURCE FOE VITAL BUSSES AND ALTERNATE PATI VALVES PRINARY PWE (CV-305 PONER REQUIRED FOR TEDS FAILURE 
I - U, 0/.A AND I PEON UCC-ZL 8001 I-DICATIOLINNIDTO 

CANOT BU REALIGNED TO TRAI R I SAFETY RELATED POWER) 
(1CC- 11
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TABLE 11-1: VITAL AND REGULATED POVR SISTEII 

LOCAL IFFICTS AND ITHOD OF 1111181E I PIISifIl_ 
ITEM I DIVICI ID COMPONENT ID FAILUIS HOD DIPENDENT FAILURES DETECTION PROVISIONS IFFICT on ICCN REBsRs S 

I.0.U.U1.2 UTILITY DOs Hm IFER SN N? ALTERNATE LOSS OF PONUR TO UTILITY HUS LOCAL INDICATION NoNE FOR SIRGE INVENTORY 1FOTHNTIALLY UNISOLARLE sEE ETEMS 
(MCC-).......AID BACI SOURCEFO1 VITAL 

BUSSES 11, 1. 3/3A CAPABILITY FOR 8LOCA. TO BCDT, LONE OF CLI PUMPING 2.(.hl.4.1, 3.1.1.1.1, 
_ALT IiATE FATE FOR ILI CAPABILIT FOR 8ELOCA, LOSE OF 3.2.13.11.1, 3.2.15.2.1. FUSES 

PREVEiT POIR VIA ICC-1 EVEl 
RiTE TRANSFER SNITCH IN THIS 

11.51.01.I.4 UTILITY BUS MAN EER SN 1Y CONTACTS CLOSED TAill A (MCC-1 AIND TRAIN H PERIODIC TISTING FUSIS FOR ALTRNIATE FEID FIRO IPOTINTIAL LOSE Of TRAIN /B ICE EPEC ACTION ENTRY 
(ICC-1) FEEDS PARALLEL0 ICC-I E1MOVID PER TECI SPIC DUE TO PARALLELIllG TSROUGE REQUIRED 11T1 THIS FAILURE 

S13i IIANUALTRmensFliIIiua 
II.S.01.01.5 UTILITY BUS MAN IUE SN 1Y CONTACTS GROUNDED LOSS OF UTILITY BUS AIND EOC-2 CONTROL ROOK INDICATION AND (SAME AS 11.5.1.1.1) H(SAM AS I. .. 1.)A I 

PONBID BACIUP SOUICE FOR ANNUNCIATION 

t. POlCR LSO LOST TO ROD 
CONTROL SYSTEM 

$11S 1V . .1 UTILITY SA UTY IFIR SN 16 NORMAL 'UTILITTEBUS IS ALIGIBEDTO - PERIODIC TESTING 10N RQUIRED 101R -- 1OIAETRLATIDIODECEI SCC- POEERD( 3A.5 k1 .BACKUPC 
SOURCE FOR VITAL BUSSES NI, 1, -3 
3/. POlILLSOT AUTO0ANSFER 

TO NON-SAFETY RELATED BACKUP 7SOURCE FRO TRAIN A LIGHTING 

115.01.02.1 UTILITY BUS AUTO IVER SN I ALTERNATE UTILITY BUS CONIECID TO LOCAL INDICATION (Sms IID0SA AlI Iu- ITTIIT (AME 13 
NON-SAFITY RLATID TRAIN A 

- . - ~~~~~~~~~~~LIGETING SHOE;- VRICI MAY BE A1 .- - - - - - - __ ___________________________ 

COMMON-CAUSE1A ILURE ND IS 

ISOLATED ON SISLOP 
11.5.01.t. ILIT- BUS-- -AUTO, IIR SN 16 -CONTACTS OPEN LOSS Of PR UTILITY --CONTROL-ROOM (SARAS-1.11.- l(IAK-isiI;".t ) - sii 

ECCS AND OTHER LOADS PERIODIC TESTING 11I.5.01.02.4 UTILITY BUS AUTO IFIR SN 16 CONTACTS CLOSED TaIIT (08C-OIND NONSFETY CONTROL ROOM ANNUNCIATION, (SAKE AS 11.1.1.13 (AM AS I.5..I.CI OPC ACTION ENTRY 
RL-ANTD ALTERATI BOURCIIROM IRIODICTESTING 
TRINl A (LIHTING SNR 

_____________PARALLELED, RESULTING IN 
- - DUORADATION Of TRIN B (MCO-?(- - _______ ___________________________________ 

OR FAILUIR Of 3.5 kVAI IFR 
PEICARY FUSE AND LOSS OF 

.-. ___ ~~~~~~~~~~~~~~~UTILITY BUS.........--- . . -*---* .--- - _______ 11.5.01.02.( UTILITY BUS AUTO HID SW I6 CONTACTS GROUNDED LOSS OF UTILITY BIU AND BCC-I CONTROL R001 INDICATION AND (S S IM AS is (SAME I 
POBLRD ACTUP 37.8 kVi BAC0UP ANNUNCIATION 

___ - - - --- - - - ~~SOURCE FOR VITAL BUSSES NI-1---- . - ----- ____ 

3/3A 
11.5-O1.D3.1 UTILITY DOS MCC-I VOLTS LOW LOSS OF BACKUP SOURCE FROM LOCAL INDICATION, PEHIODIC TRAIN H POWER TO ILE PRIMARY REDUCED RELIABILITY Of BLE ISCH SPEC ACTION ENTRY 

-- . . . -- N-II( -- O-I TO UTILITY BUS IND VITAL TESTING - - --AND -LTERNATE PATH VALVES --- PRIMARY PATH -CV 305CNNOT' BE-REQUIRE BIT IMISF1AILUERI 
BUSSES 1 , 3/ A AND SWING ALIGNED TO SAFETY RELATED AD O APOI8I(
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TABLE 11-1: VITAL IND REGULATED POER STSTNR 

LOCAL EFFECTS AND METHOD OF TIIIISTCHPIISATIG
[TE1 I DEVICE ID COEPONENT ID FAILURE ODE DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON RCCS RIAR[S 

.01.03 UTILITY BUS SCC-1 VOLTS LO LOSS OF POR& TO UTILITY BUS LOCAL INDICATION, PERIODIC NoNE FOR SI/ECS INVENTORY SPOTENTIAL ENISOLANLE DIVERSION 11O1 REVISION REQUIRED TO 
- - 1E-23E - --- -IND EACIUP -SOURCE FOR VITAL 1ETSTIG D- - IMIS IONE 17CLrU piEG-OFIIRC-N 11RT-T101CDT-1----spiE CI "A-PK R--RCON 

M0SSES 11. 1, 3/3A AND I IRON FOR NELOCA. ALTERNATE Fie LONE Of CLR PUMPING CAPABILITY TO REALIGN VINUAL TRANSFER 
______ CC-1 FROM NCC-B AVAILABLE FOR ILI FOR EBLOCA. REDUCED RELEARILITY SNITCI Of TO RESTORE SAFETY 

TRAIN TO UTILITY BUS IN 
SUPPORT OF 11L1 PRINARY PATE UTILITY BUS -- LIGITINGSNVGR -VOLTS LOV - -LOSS OF AUTOMATIC BACRUP - LOCLIEDICATION,-PERIODIC NOEEUEDNIl~O1FTR LTIOSURCI

(I51) SOURCE FOR UTILITY BUS FROM TESTING CANNOT Be CREDITED IN BODES 
TRAIN A 1 

t T3S.02.01 1 UTILITY BUS UTILITT BU-ACM OPI UILITNUS CONTIOLlOOM INDICATIONJ NOltFOR I 1EVENTORT1 POTINI SOLIE IVIRION-EI-It1MS 13 161t' 
BCC IIND OTE 8 LOADS I A UNCIATION DIVERSION OR FOR CLE PUMPIG OF NSfC INVENTORY TO CDT, IFICIFITOC, OPRIT. ICTI 

FOR SELOCA, ALTERNATE FIlY FOR LOS OF CLI PUMING CAPABILITY TO BIALI, BAUA1TAI1, 
S - -C---- -0CC-- VL FIOB I OR8BLOCA1DCH OF ILI - 1 17TI1UI 1- SO1 

PRIMARY FATE UTILIT BUS UTILITY BUS ACE CLOSED UTILITY BUS BREAKER WILL NOT PERIODIC TESTING NONE REQUIRED NoNE EON-SAFIT RELATED LODI IVE 
OPEN IF NEEDRD TO ISOLATE - 0SiIF ESE1E~blfl. S.15.11.1, 
FAULT 8Bic1 COORDINATES WIT LOAD 

8SBAIHRS. TIS FAILURE PLUS 
____ -- . . . -- BUTS1AULrDURINGIIE/1SLOM-S 

OUTSIDE TI PLANT DESIGN ASIS 
11.5.01.01.3 UTILITY BUS UTILITY BUS ACB INPUT SHORT 0 (SAME AS 11.5.1.1.2) CONTROL ROOM ANNUNCIATION (SAME AS 11.5.1.1.1) V(SASR AS 11.5.1.1.1) (SAE ANS 11.5.1.1.2). FAULT 

GROUND - W-ILVrREEULT1IiINDERVOLTACI 
CONDITION, CAUSING I1R SW I 
TO AUTO-TRANSFER TO NON-SAFITY 

11.5.0Z.E1.1 UTILITY BUS 8-1501 OPEN LOSS OF UTILITY BUS POWER TO CONTROL ROOM ANNUNCIATION NONE REQUIRED RoM 1NO CCS EQUIPMNlT ON THIS 
__D(ERNAR INCORE FLUI MAPPING SOURCE 

11.5.01.31 UTILITY BUS ElDE1 OPEN LOSS OF UTILITY BUS POSER TO CONTROL 8001 INDICATION NOll FOR S1/RCS INVENTORY aPOtINTIAL UISOLABLI DIVERSION 38 ITEM 1.4.18.4.1 
(BRIAI8) VAPOR SEAL BEAD TAll SYSTI, DIVERSION, NoNE REQUIRED FOR OF NI/ECS INVENTORY TO BCDT, 

- INCLUDING ICV-4171A/8/C CONTROL-- 11JNCTIOOUCL i FLOW - - Oll tFOi1lJCTIO-OtCLR FLOW-- .  

RELAYS DUE TO CONTINUED FUNCTIONIG OF 
_______________ac ICRALS 

11.5.02.01.1 UTILITY BUS 8-1503 OPEN NONE ITHIS POSITION CURRENTLY (8NROllE) SPARE) 

11.5.01.05.1 UTILITY BUS B-IS04 OPEN LOSS OF UTILITY BUS POSER TO CONTROL ROOM AINUCIATIOl NOll REQUIRED NoNE No ECCS EQUIPiNT ON THIS 
(BENAlR) CONTRACT POSER STSTI SOURCE 

11- ;:5:00 1-UTILITY BUS -- 8150 - OPEN --LOSS OF UTILITY BUS POWER TO-- CONTROL 800M ANNUNCIATION - 01NON B QUIRD --- 8- --10 CCS RQUIPMINT ON THIS 
EREI118) BUS UDRVOLTAG RELAY SOURCE 

11.5.0.0.1 UTILITY BUS B-1506 OPEN LOSS OF UTILITY BUS POUER TO CONTROL 8001 INDICATION NONE REQUIRED NONE N0 BCCS EQUIPHMT ON THIS . . .. (IRBAIKl) STIAN DUMP SYSTEM (CONDENSBE) -SOUSC 

INDICATION 
11.5.0.08.1 UTILITY BUS 8-1507 OPEN LOSS OF UTILITY BUS POER TO CONTROL ROOM INDICATION NoNe REQUIRED NONl N0 RCCS EQUIPMENT 0N THIS 

- -- (ERIAIR) IIAIN STEAM BYPASS INDICATION SOURCE
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TABLE 11-1: VITAL AND REGULATED POVIR-SYitil 

LOCAL IFFICTS AIND gTHOD OF INNEllll COHPilSATING
ITEM I DIVICE ID COMPONENT ID FAILURE MO0 DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCs RINARIS 

11.5.0Z.09.1 UTILITY BUS 8-1508 OPEN LOSS OF UTILITY B PONR TO CONTROL BOON INDICATION ALTERNATE ILI PATH INOPERAIITI OF ILI PRIART Nil ITIB3 
- (SWISSER VRTICA BOARD-cl C48; i (- , pilE 3....,3..SlE ALVES 

CV-SOIISES, CO-ZEN FAIL CLONED ON LOSS OF POWE.  
(CB-3lOBilAE) FUNCTION FOB ILI 

11.5.02.10.1 UTILITY BUS N-I5IS OpaN LOSS OF UTILITY BUS POWER TO CONTROL BOON INDICATION NONE EQUIRED NoNE No 1e5s 0QUIPEENT ON THIS 
(881111) VERTICAL BOARD BECORD1RS DOURCE 

1i . Ii0 1 UTILITY EUS :3 - O1510pEl LOSS OF UTILITY NUN P1uR TO -CO ITROr1EDICAT 10N -g N el 
1811A11R) PERMISSIVE INDICATION SOURCE 

11.5.01.11.1 UTILITY BUS - 511 OPEN LOSS OF UTILITY BUS PONER TO CONTROL BOON INDICATION NoNE REQUIRED NoNE NO ECl IPINT ON TEED 
(8811B) RAIN GENERATOR NONITORIEG 

IIDO.DIUTILITT BUS 8-1512 Opal LOSS OF UTILITT BUS POWER TO CONTROL RODE INDICATION BONE REQUIRED NoNE No ies EQUIPEENT ON TEED 11.5.02.ICITR LIIR UOURC 
T .1. TILIT E OP L Of UTILITY 'BU PO15 TO13C O ORO O OE1NOI CAIO E-NOEUDQOIR*i10NE E ccN1QUIPEN UB 

(BISAIBRI SPEREI SUMP ALTERNATOR . OURCE 11.5.02.15.1 UTILITY BUS N-I1E OpaN LOSS OF UTILITY NOD FOUES TO CONTROL ROOK INDICATION NoNE REQUIRED NoNE Ho 8-15 1QUIPEENT ON TEEN 
(BBIlIlI lSCELLOGRAPH -- - _ _ -_5 

11.5.0.15.1 UTILITT BUS 8-1515 OPEN LOSS OP UTILITY BUS POWER TO CONTROL BOON INDICATION NONE REQUIRED NoNE No IcCD IPRENT ON TEES 
(OREAII FIRE DETECTION SESTRE SOURCE 

IIS.U.17.U1 tTILITT BUS OpaE51 LOSS Of UTILETTEUD PO1E7 T CONTEOIV OBINDICATI N10 i QUIIIW----- i l SO5IONQUIPUJNVOrTIF 
(18AIBR) ANNUNCIATOR LOSS OP POWE DOERCE 

I.5.0Z.18.1 UTILITT BUS N-EII1 OPEN LOSS OP UTILETT BUS FONR TO CONTROL R-51 INDICATION NoNE REQUIRED NoNe No ECCE EQUIPMENT ON TIl 
_(EEIEE(18 F? BEATER LEVEL ALAR -* -_ _ - D-__OUICI _ 

11.5.01.19.1 UTILITY BUS 8-1518 OPEN LOSS OF UTILITY BUS POWER TO CONTROL ROOK INDICATION NONE FOR EBLOCA IPOTENTIAL LOSS Of CLI PUMPING IE 
(BREAIBI) VERTICAL EOARD COS. INCLUDING CAPABILITY FOR SELOCA 

11..01.20.1 UTILITY BUS 8-151 OPEN LOSS Of UTILE?! BUD POWER TO CONTROL BOON INDICATION NONE REQUIRED NoNE No ie EQUIPMENT ON TEES 
(BREAlR) VITAL AREA ALRS SOURCE 

-1 t;;E??I-.I --UILITY EUSE- ISE -- OPEN LOSS Of UTILITY BUS POWER TO0COTROLiOONEN1DICATION- -l- N N1 EQOIREO*-- Noll -00CIUPEE0TI 
(0tRAIRI VERTICAL BOARD CO SOURCE 

11.5.02.12.1 UTILITY BUS E-1521 OPEN LOSS OP UTILITY BUS POWER TO CONTROL ROOK INDICATION NoNE REQUIRED NoNE NO 5CC21IQPRINT ON THIS 
(BREAERN) IN F TRANSNITTER - - .- - ______ -D0R1 

11.5.01.23.1 UTILITY BUS -152 OPEN LOSS OF UTILITY BUS POKER TO CONTROL R001 INDICATION NONE REQUIED NoNE No IOOs EQUIPMENT ON TEES 
- (E~BORIAI -- RCP VIBRATION MONITOR - -- ____________________ __________________- SOURCI.tOAD-ADDED-IT-nP1581 

11.6.01.01.1 VITAL BUS 15/6 INVERTER 05 INPUT OPEN POTENTIAL IRUPTION OF CONTROL ROOM ANNUNCIATION, REDUNDANT TRAIN FOR SISLOP, INOPBRAHILITY Of TRAIN 1 SE T 11 .1 FAILURE 
OPPOIR TO VITAL BUS 5/ TCCS LOCAL INDICATION NoNE RLQUIID FOR NED 1ERQUENCER( FOR NIDLOP, NONE NODE CONSERVATIVELY ASSLPED.  

____AND OTEER LOADS DURING - - - -- FOR-its NORMA LOPERIT 101NOFD1- TAT IO 
AUTO-TRANSFER TO BAC0UP SOURCE EALR SWITCH DOES NT 11EULT IN 
PEON MCC-2 (UP TO ON De INTERRUPTION 

i3...1.1.-.15.DURING ..
LOP) --

A-L-V 
1-.0.1.. VITAL BUS 15/6 INVERTER 15 INPUT SHORT IZDODC BRAIBR 12-21T TRIPS, CONTROL BOON ANNUNCIATION, (SAME AS I.I.i((SANE AS 11.6.1.1.1) (SANE As 11.6.1.1-11 

RAIVITAL LOCAL INDICATION 

AUTO-TRANSFIR TO NCC-I PONIRED 
BACRUP SOURCE (OP TO 10 SEC 
DURISGSIS LOP) DC I 80t-C
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TABLE 11-1: VITAL AND REGULATED PO11 SIST8II 

LOCAL IFFICTS IND -ITIOD OF INBIR8NT CONPNSATING 
iiN I DEVICE ID CONPONENT ID FAILURE NOOK DIPINDINT FAILUSIS DITICTION PROVISIONS IFFICT o ICCI KEKRKS 

11..01.01.3 VITAL BUS 15/6 INVINTR 15 OUTPUT VOLTS LOW (SANK A11.6.1.1.11 CONTROL 9OON ANNUNCIATION. (SANK As 11.6.1.1.11 (SAN Ao (BANK As 
- -----.--- LOCAL"INDICATION __________________________________________ 

11.6.01.01.4 VITAL BUS 15/6 INIST IS OUTPUT SNORT OK (SA8A 5I CONTROL ROOK ANNUNCIATION, (SANK A . (SaKl AS (SAN1 A3 
GROUND LOCAL INDICATION 

-11 i -Off .2 TITAES15/6 0 IUTOFR S311 NORMAL VITAL'BUSSES 151-CLNOT B1 PERIODICTKSTIG K1 IFFICTIOREDUCKWIBLUKLTT!FVTTSC[PKCACTIDflIT 
(INViRTK IlI 5)SFDKKKD to TI ICC-2 1CCS FUNCTIONS BUSSIS 1 CCS LOADS KIQUIRD FOR fil AILURE.  

____ ___POIRD is RVA BACKUP SOUNCI MANUAL tRANIR INIYCK 
_______- -.-.--.----- --- ________________- ____-- TIruBLI1T~jO1CIDITD _ 

11.6.01.01.1 VITAL BUS 15/i AUTO IFER SN ALTERNATE VITAL BUSSES 1S/U CANNOT BK LOCAL INDICATION KNOUNDANT TRAIN FOR SISLOP, INOPKKABILITY Of TRAI FOR S1R 1YRE 1.11.1 
UP(INVUITTR 1) POWRD IRON INVITIR 11.I Non 78QUIRD FOR A1U I OSLOP, NS FOR (sl 

RESULTING If UP TO 10SEC -_ _ -_ __ __--------__ _ __ __ _ __ __ _ 

INTERRUPT Of POWER TO VITAL 
__BUS S1A PONUID KCC LOADS 

ADURIL IIDLOI AIT FOR IG 

Ii TO START AND KE-1NDROIIK 
I .NCC-1 ITiR LOP) 

10BUSTB5UlUTO SR Sl CONTACTS OPKN LOSS OP POTIRITODVITALIDUl --- lCONTOL ROOK O FDCIATION, FTrDCLSIULBC T ICLBILITUTITI TlE IIT 
(INVENTED I5) N5/fIKCCS AND OTII LOADS PRIODIC TICTICG BALANCI KCONDART R UCIRC, WOULD K INCR ADSD FIO ll.FAIt 

REDUNDANT TRAIN FOR SIS18LOP, PROCKDUKI, RSULTING IN CLR AND 3.1.11.3.1, 3.1.11.3.1, 

POTINTIALLY ICKIDINO RECIKC 
(IVST- 15)P l O INVI.. s..15....018 88-.ulaD 0UK? ISNITATIO. TRll1 ____18 

LOSS Of OICONDARF RICIRC TO VIA 
A/B/C AFTER KIN PP TRICLID 113,01.01.4 VITAL BUS-15/N --AUTO FIR 3N CONTACTS CLOSKD INRYTI ST AND CC2FOVIRKD -CONTROL ROOK ANNUNCIATION,.1 TOSTCAIPTC-AADION- 1T 

-11(INVERTE I) IS KVA BACKUP SOU.C0 P1RIO.IC TKTING RKQUIRID ISTH TH1S FAILURK 
PARALLBLID. IF OUT Of P1ASK, 
INVKITk NAY CURRVNT-LINIT AND-5 
TRIP ITRNALL LK8VING VITAL 
KISSIS/ ON 1CC5) POUED 

- -- IS~~~~~~~~~~~~1 kvA BACKUP SOURC K ------ -.-- - __-__-- __________ _______ _____ 1I.6I.1.0.5 VITAL BUS 45/6 AUTO 11KB SN CONTACTS GROUNDED LOSS Of VITAL BUSSES I516 AND CONTROL ROOK INDICATION AND (SANK AS 11.6.1.1.31 (BN AS11 13 6Il (SAND AS 11.6.1.1.3) 
1INVRT. VA) NCC- PONR 5/ ATA BACUP ANNUNCIION 

11.6.01.03.1 VITAL BUS 15/6 MANUAL IFIR SW NORMAL VITAL KIOSKS IS/6 CANNUT 1E PDKIODIC TKSTING BUNK REQUIRED BOND INVERTER STAIC TRANSIR 
(INvTBR 15) EANUALLY TKANSPDRRKD ION SWITCN WILL AUTO-TRANSFR 
-~ ~ .-. ~~.. - IKTKR Is to KCC4-PONKRKD- ---- __ ----- _ _ VETALIUlsKSI~IS ?OK1CC-Z- _ 

15 DNA BACKUP SOURCE POWERKSIS is A BACKUP SOURCE 
As RKQUIR 

1I;1.01.03.1 VITAL BUS 15/6A-NINUAL IFI SN ALTRATE VITAL BUSSES 15/1 CANNOT BK -LOCAL-INDICATION (SANK-AS - --1t:S;I11KI 
(INVIRR IS) PONKKKD FROM INVERTEK 15, 

T B)SULTING IN UP TO 10 SIC 
INTBSKUPT Of lONER TO VITAL -- - - - - - -------.-- --------- -- ____ _____ 
BUS IA POERED CCS LOADS 
DURING SISLOP (ID, TINE TO 

IBMUSTART AND LOAD DO 121 

LOSS F 8805011 IIIBC O 8/
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TABLE 11-1: VITAL AND IGULATED POIll STSTIE 

LOCAL IFFICTS AIND HITOD OF - - INRR T COMPIIBATING 
ITEM I DIVICE ID COMPONSIT I FAILURE NODE DPINDINT FAILURBS DITCTION PROVISIONS IFFICT ON ECCS R8BIARS 

1I.01..03.3 VITAL SUS 15/6 1ANUAL IS SN CONTACTS OPEN LOSS OF POVER TO VITAL BUS CONTROL 8N ANNUNCIATION, (SAME AS 11.f..l.3) s(lAKE AS 11.6.1.2.31 (SAKE AS 11.N.1.l.3) 
TIlllSTER I5) 15/6 ICCS AND OTIR IODS PE llltDIC 1TINGs U 

111.6.01.0.4 VITAL BUS 15/6 MANUAL IFIR SN CONTACTS CLOSED INVIRTIR 15 AIND NCC- ?ONRD CONTROL 800K ANNUCIATION, (KANE AS 11.5.1.2.2) (SAn AS 11.1.11.2) 8ICE SPIC ACTION INTRY 
(IIVE8TR S) IS 11 A BACKUP SOURCI PERIODIC TISTING REQUIRED VITO T1IS FAILURI 

PARALLLID. IF OUT Or PiAs, 

INViETil MAY CURRENT LIMIT AND 
TRIP IITENALLY., LIAVIIG VITAL 
BUSSES 15/6 ON ICC- PONU - - - - --- _ - ----- -- - --

Is DVA AACEP SOURCS 
11..010.3.5 VITAL BUS 15/5 MANUAL hIR SN CONTACTS GROUBDID LOSS OF VITAL BUSSES 15/6 AND CONTROL KOOK INDICATION AND (SAll AS 11.1.13.3 (NANE AS 11.6.1.2.3) (sAll AS 11.1.1.2.3) 
-- -INVll 15) - mCC-t P018888 l-kVA MACKUP i ANNUNCIATIO 

SOURCE 
11.6.N1-04.1 VITAL BUS 15/6 ICC-1 VOLTS LON LOSS OF BACIUP SOURCE FROM LOCAL INDICATION, PERIODIC RIDUNDINT TRAlN FOR AFFICTID RDUCED RILIAEILITT OF VITAL 

'CC- TO VITAL NUSSS 1S/1 TISTING - CCSUICTIONS lEE/1-lECCdusAD 
II.6.O2.0I.I VITAL BUS Es VITAL BUS 1S ACE OPEN LOSS OF PONER TO VITAL BUS 15 CONTROL N00I INDICATION, IDUNDANT TRAII FO I8/8IELO P UCLE FLOV TO 1/3 RCS LOOPS Si ITIES 1.N.I.11.1, 

ICCS AND OT8R LOADS ANNUNCIATION AIND AINAN, NoNE FOR CLI AID MOULD NE INCREASED Pi f.4.11.3.1, 3.1.11.3.1, 

II 8 02.01.2 VITA--US-$5 -- VITAL--USL15 ACBLCLOSIS- VITALCIlls 15E88Hill 1ILL 10D12isiml--tci;I.an 

CLR/ILR FLON IMBALANCI, 8.2.N.E.1 
POTENTIALLY IICNEDIN0 EICIEC 

SEQUENCR ND APNA1 ALSO 
I NOPEIA MLE -11U.Z.I.VIALMUSES-VTABO WEACO CLOSED - VITAL BUS ES BREAREE VILLNoT -PEEIODIC 1ESTING - NEQUEDNis NON4AFETTRELATEDLOADS1AVE 

OPEN if NEIDED to ISOLATE 10CFR50.45(b)(1) ISOLATION 
FAULT V81CI COORDINATIS VITS LOAD 

- _ __ READU1-1IIS-AILRR- PLUS 
BUS FAULT DURING 818/SISLOP 18 
OUTSIDE TEE PLANT DSIGN BASIS 

AUS 1S iCB INPUT SHOT 0 (S AS IIOg .1.13) -- - -CONTROL BOO-IN UNCIATIO--(31-AStttt-ft O(SAM Ihtt-t-3) A (SHI ttI. t.1)- fAit 
GROUND MILL CAUSE CONCURRNT LOSS OF 

VITAL BUS ES 
TOPEN - LOSS OF VITAL MUS I PONER-TO--CONTIOL R00M INDICATION, -lDUHAIT-TRAll 90 10PIRA81LITO 

(BREAlR) TRAIN N AFN, INCLUDING ANNUNCIATION SIS/SISLOF, RIDUNDANT 3/0 NE AND AIr, BLOVDOWN ISOLATED, 4.1.3.2.1, N....1 
8LODONI ISOLATION AND IFN AND VR LIVEL INDICATION FOR LS03 Of 1ECODARY RCISC TO S/G 

- - CIBCI VALVI AACIPU11D08-- -rt,-101ERl QUIRED FORF- I_ lIler a- ---

RELAIS, AND 3/3 SEQ It PZ BLONDONI ISOLATION, 101 FOR 
PRESSURE AND CONTAINIMET 8CONDARI RCIRC 
PRlSSUR CAEMILS -

11.1..0.03.1 VITAL BUS 15 8-4902 OPiN NoNE ITBIS DREARl CURRENTLY SPAREi 

-thi.U ?0.0 VITAL813IS 8-S) 250 - OPEN - LOSS OF VITAL BUS S POWER TO-CONTROL- 000 INDICATION. - OlEAVAILABL SI- F CLLO 7 O EC 0-LOOOP - A-WOULD -8 H-ST S -21;(.31.4 
(BRIAIRE) CLE FLOW INDICATION FOR 1/3 PERIODIC TISTING BE INCREASED PKR PROCEDURK, 3.1.11.3.1 

ECS LOOPS ISULTING IN CLE AND CLE/IIL 
...... . ------- ----- FI,00-188 ALAllCS,-POTBIT IALLY 

BICIlDIG RICIRC PUMP 
LIMITATIONS
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TABL1 11-1: VITAL RlEfl8GULATED POER Sil TEil 

LOCAL IFFECTS 1116 - 8- -0EOD-- -IiftisitIIC .  ITim I DEVICE ID COMPONENT ID FAILURE NODE DEPENDENT FAILURES DETECTION PROVISIONS IFFICT ON SCCS BEMABIS 

11.1.02.05.1 VITAL BUS 15 8-1901 OPEN LOSS OP VITAL BUS 15 P0(DB to CONTROL ROOK ANNUNCIATION NO11 REQUIRED NoNE No ECg EQUIPMENT ON TE1S 
115(BRE2.06 I9E11- - T IN COOLRD R. 3.0. 1.11 AND I 

NMITOR EEQUERID RQUIPILINT, NOT 
______________________ REQUIRED FOR ICCI. REDUNDANT ____ 

11..02.06.1 VITAL BUS IS 8-1905 OPEN LOSS O VITAL US 5 PONER TO CONTROL ROOK ANNUNCIATION NO REQUIRED NONE No IccS EQUIPMENT ON TIS (1111111111 TRAIN a CONTAINMENT MIDE RAOR ____________ OURCEI. E.G. 1.11 AND TM! * V~~~~~~--RESSUEEI-JTDEOGEA1D WATER ~ ~ ______________ ________________ RRORE QUIPMENT, NOT 1 
LEVEL ONITOES REQUIEED FOR CC. REDUNDANT 

MONITORS AVAILABLE ON TRiN A 

11.5.02.10.1 VITAL BUS 15 8-190 OPEN NoNE 1T1ISBAMER CURRENTLY SPARE 

(BREAllB1) 

(8EBAIER) 

11 5EO.D1.1 VITALI IS 15 8-R91l OPEN - LOSS OF VITALBUS 15 lOVER TOCONTROLRO01ANEECATON ---- 01E Iv1rSQUMUT ON Till 11(BREA.1R) TRAIN N CONTITALNT AND MAIN SOURCE. E.G. 1.51 AND T 
STEA. LINE VT RA8NONIORS OREQUIRD EQUIPMNT, NOT 

MONITORS AVAILABLE ON TRAIN A 

I .;. VITAL BUS 15 - EZ908 - - OPEN LOSS OP VITAL BUSPOVEE TO CONTOL1001RDiciOI VomrlEquiir- - - --01E NOEIn EQVIFEE1 Tl (BREAKEE) TRAIN N P22 SAFETY VALVE SOURCE. R.C. 1.31 AND TO[ POSITION INDICATION ____REQUIRED EQUIPIEN1T, NOT 

I; MONITORS AVAILABLE ON TRAIN A I 
11.:.0Z.17.1 VITAL BUS 15 8-2950 OPEN LSS OP VITALBUS 15PONR TOCONTL-ROO I N E----OR1ONUf Q iE D Oil IBREAISEI MISCELLANEOUS CONTM ENT111 SAFETY FUNCTION IS FAIL-CLOSED 

ISOLATION VALVES, INCLUDING 

1..02.11.I VITA4 BUS I5 8-2910 OPEN LOSS OF VITAL BUS 15 PONER TO CONTROL 100 INDICATION, NONE REQUIRID NoNE go RCCS EQUIPMENT ON TEl 
(BREAKER) MAIN FE BYPASS CONTROL VALVE PRIODIC TESTING SOURCEI. B.0. 1.9Y AND TI 

FLOW INDICATION - - .REQUIRP10IPH1 Of -I 
REQUIRD POE 0CT. REDUNDANT 

__________________________ ______________________ MONITOES AVAILABLE ON TRAIN A 
II.6.0Z.I2.I VITAL BUS 1S 8-2911 OPEN NONE ITEES BREAKER CURRENTLY SPARE) 

O11SS.1O.1O VITAL BUS 15- E-O T T 0- OPEN 0E-- AtilCIATION 101[8 8[0tila 
RSBSIlAIOI 

11.6.01.11.1 VITAL BUS 1S I-291 OPEN NONE TES SRAIER CURRINTLY PAREI 

11.6.0!. 15.1 VITAL BUS 1S -1-911 OPEN NoNE (TEES BRAI R CURRENTLY SPAREi 

I3381 .10.1 VITAL EUS CC U-29I-i - -I-OPEN NoSE 

S .ROAIEO) 11.1.02.17.1 VITAL Eug 15 8-2911 OPEN NONs ITHIS B8EAlR CURRENTLY SPARE) 
llREIT cW T 

80HIORS VAIL~ti 1 TRIII
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TABLE 11-1: VITAL ANDRIGULATED POWER SYSTS1f 

LOCAL EFFECTS AND HMTIOD OF IIBRElf'OP flI 
ITEM I DEVICE ID COMPONINT ID FAILURE ODE DEPENENT FAILURES DETECTION PROVISIONS IFFICT ON ICCS REIARIS 

11.i.02.18.1 VITAL BUS 15 8-2117 OPIN NONE 

11.6.0.11.1 VITAL BUS 1I -till OPIN ONT 
171 BREAKER CURNLIIIJ 

(881A-onllol 
IIT.1.toYTIAE80 15 18219 OPEN) 

11-6.02.11.1 VITAL BUS 0 8N920 OPEN NONE ITrSBRI AIERCURRENTLY IPAEE 
(BRIAIlR) 

11.1.0.U2.22.1 VITAL BUS 15 B-121 OPEN NoNE [THiS il1A1ER CURRENTLY 3lARE! 
I - - 1 1 -2 I - BK E -1 -1 - ? 1?? _ _ _ _ _ _ _ _ MO I R _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

(8HRAIIR) 

11.3.01.2. VITAL BUS 15 8-1S23 OPEN NONE lTE 1REA1ER CERRENTLY SPARE! II.SI.021.1 VITAL BUS 15 1-122 081 PNNN .-. __~. TIBEAI OENLEAI 

INBEAROE! 

II.1.2.I VITAL BUS Is N-2911 OPEN LOSS OF VITAL BUS 15 POWS TO CONTROL ROOM ANNUNCIATION NONE REQUIRED NoNE NO lCCI EQUIPMENT ON 8010 
(BREOKEE(1 BUS UNDBRVOLTAGI RELAY SOURCE 

1I.1:03.01.1-ITAL BUS I - VITAL BUS 16 ACE OPEN LOSS OF POVIR TO VITAL BUS CONTIOLROO1 NIgICTIOs, sun Q UI RRT- 3qu13 iTsNsuT-JAI.1NU 
RCCS AND OTCE LOADS ANNUNCIATIONU 

11.0.3;.1. VITAL DOS Of - VITAL BUS If ACE CLOSED VITAL BUS NI EWEAER NELL NOT -PERIODIC TESTING NO tE Q RrNO111NE211 1OEAYTTELTErLA 1VI 
OPEN IF NEEDED TO ISOLATE RNCFRSI.I1(b)(1) ISOLATION 
FAULT EICIS COORDIiTES C ITU LOAD 

BUS FAULT DURING SIBITLYLOP I1 
OUTSIDO TEE IPNT DESIGN BASIS 11. . 3 VI TAL BUS 86- -VITAL BUS 1N ACE INPUT SNORT OR (SAS AS 0-118LOCONTROL OON ANNUNCIATION - A -11-.#.  

GROUND NULL CAUS CONCURRENT LOSS OF 
VITAL BIE0 1 --1 OV. I VITALBUS Of OPEN.LOSS OF VITAL BUS I PO8ER TO CONTOLROON INDICATION-NOE IQUIRED -ONS -ITEN137.  

(BRAIR CONTAINMENT ISOLATION VALVES, SAFETY FUNCTION IS FAIL-CLOSED 
INCLUDING CU-95l 118.1;03;03.t VITAL-BUS NO -- 8-300 - OPN LOSS Of VITALS NB POVER TO -CONTROL-ROOM INDICATION------NNEEQUIBEDN 01-_ 

(BIBAlR) TRAIN B SI BRER VENT 
ISOLATION VALVES V-0 -A/C 

Itt;lI 0tt:43VITAL-BUs1 1-03 -- OPEN LOSS OF VITAL BUS1 POWER TO CONTROLONINDICATION-of PQINT ON THIS 
(EREAIER PASS ISOLATION VALVE SV-3303 SOURCE. E.G. 1.91 OR TEI 

REQUIRD 1 QUIPRNT, NOT 
SB FQAUIRD-FOR G 8SI,0P (3 11.6.03.05.1 VITAL BUS NO 8-3004 OPEN LOSS OF VITAL BUS 1I POVI TO CONTROL R00M INDICATION NONv REQUIRED Nil NO CCS EQUIPMT ON TEES (BRIAEER! PASS ICS SIAPLE ISOLATION SOURCE. E.A. L.9V OR TN 

ISELTO VIDA LQUIVNT,- NOTSV0/ 
1100333-06. OITAL VIT 816 PO3l TOEN CAREQUIRED FOR CCS LOSS Of VITAL BUS AT POIOR TO CONTOL BOON ANNUNCIATION NONE REQUIRED NONE No CCS EQUIPMENT ON TIS AINRBNR) TRAIN B 

ICS CIGA-POINT VENT SOUOCICUR T N 
SYSTEM REQUIRED SQUIPNINT, NOT 

REQUIRED FOR CC. REDUNDANT - VALVES 
- --..-. . .----- - - SON TRA-tQ A -U-l-U -0
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TABLE 11-1 VITAL AND RECULATED POIE SYSTIN 

LOCAL EFFICTS AND NTOD OF IM- _IllRlNT CONPISATING -_-__- 
IT88 I DIVICE ID COMPONEIT ID FAILURE NODE D8PENDMT FAILURlS DETECTION PROVISIONS EFFECT ON ECCi R8NARll 

L I..03.01.1 VITAL DUS NE 8-3006 OPNlOB 
U 

i - - __BEE -IE__ - ________________ MIS ________________________ 

II.1.03.08.1 VITAL BUS 16 1-300 OPEN NONT 
181ERNRIBIAI CRINL SA 

L Dt0370.3TITALBu s -- -OPEI No 
(B8R8 AtL) 

11.6.03.10.1 VITAL BUS IS 8-3009 OpN NONT 
l EAR----- ------- -- - - ---- . [Tl -RAI CURNL - - -S-.-____ ______________ 

11.6.03.11.1 VITAL BUS 16 1-3010 OPEl NoNT 
(6RRAIIS) 

11.;:03.1.1 VITAL BUS 1t- 3;011- - OPl Vol 
(E8EA1ER) 

11.5.03.13.1 VITAL BUS BE 8-3011 OPEN NoNE [TEEN BREAKER CURRENTLY SPARE 

11.1.03.14.1 VITAL SU13 16 8-3013 OpaImoo IIE.5.4. ITL US81 8203 PE NN TES BREAUIR CURRNTLY SPARE) 

IIA.03I;I-I1ITAL-BUS I 1 IID opEN M.ONES- ___- TESEAECEETTPR 
(ERAIRl) 

11.1:03.11.1 VITAL BUS 16 1-3015 OPEN NoNE gTEES BREAKER CURRENTLY OPARI 
11.03.11.1 VITAL BUS I6 8-3015 OPEN NoNT 

(BREA81 MEAIIR CURRINTLY SPAll) 
OPEN -- NOll 

ITNIS88AlflCUBITLIPAll 
(BRAiR) -NEITV iBREAKR CCURRENTLY3SPIRE) 

11.1101.8. VITAL BUS S6 C-3U L OPISP 

_ _ I1RBA0I (T1H I 1AIR CURREllTLY SPAR)I 

11.6.03.10.1 VITAL BUS 16 8-3011 OPEN NONE (HNEEKRCRETYEAR 
(TRIAIIR) i IR CURRlNTLY SPABI 

.6... VITAL BUS 
I-3021 

OPEN NoS AR CU L SPA 

IIOIII TUiS BRAllB CURR8EITLY SPtIlO 

11.6.03.11.1 VITAL BUS I6 8-3022 OPEN NONE 
(BRIAl)T 

11:6.03:18. -ITAL-l fS-116- 8-30t-- OPIN - -NONR 

(8881188) 111ORIRCRJ?" IJ 

11..03.15.1 VITAL BUS 16 N-Sfi I OpEN LOSS OP VITAL BUS NE POWER To CONTROL SOON ANNUNCIATION NONE REQUIRED NoNE No -CC3 0QUIPEENT ON TEES 
--

00- UND(R1OLAO RELA 11.030.1 ITCSAS ENOERYIR EVIRTERS A/B INPUT OPEN LOSS Of CSAS INEERTER POWER TO CONTROL RooK INDICATION, REDUNDANT TRAIN AND SEQ TRAIN I CSAS INOPERABLE, TRiN N101 RV REQUIRED TO EARN 
I _-___ TRAIN 8 CSAS LOGIC, 213 ANNUNCIATION INPUTS, REDUNDANT TRAIN A A COAS NELL ACTUATE UPON SEQ #1 OPERATORS THAT CoNTAINNENT . 8. .1CONTAINMENT PRESSURE OUTPUT FTClL -ORU-SFCV--IIIIAI,--NIIOSLOP-'DUE-TO 1-/0 - B-11-- PRAY-V[ LL--ACtUAT-PRATURL RELAYS TO TRAIN A AND B CSAS, B1., C/. CONTAINNNT PRESSURE INPUT MITE TEES FAILURE. SEE3T ENS 

rTEAIN B CONTROLLERS POE 3/3 SIGNALS PEON 11AID RELAYS), E8R..,52101 
-CLR FLOW CONTBOL-VALVES --- -- * _ _----- -- -TANB CLk FLOW OTO -~~iII-~;

INOPERABLE 032.1.IALBU1I2.32.O.l 
11.1.D1.E1.2 CSAS INVERTRR INVERTEES A/U INPUT SHORT IZ5OOC BREAKER 12-223 TRIPS, CONTROL ROOK INDICATION, (SANE AS I.III)(SANE A1.III (SAKE As I....( INTR3UTIt P0 To TRAIN B ANNUNCIATION-T CABINET CONTAINS 

CSAS LOGIC, Z/3 CONTAINEIDT REDUNDANT INOERTEES. BOVEVR, 
PRESSURE OUTPUT RELAYS TO TEE SCOND INVERTER IS NOT 

TRI A.10. CSAS IIVR8 INVBTER TR/B IlPU 0BHSE S9I ,ADBS 

CONTROLLERS PAR 3/3 CLR PLOD BR ASSBD A PRE-8EISTENG CO(TROL VALVES FAILURE
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TABLE 11-1: VITAL ANDIRGUlATlD PO8ER SYSTIN 

ITE I DEVICE ID COMPONENT ID FAILURE MOOl DEPENDENT FAILURES DETECTION PROISIONS EFFECT ON ECCS RmARis 

11.1.01.01.3 CSAS INVERTER INVERTERS A/8 OUTPUT VOLTS W (SAER I CONTROL ROOK INDICATION, (SAME is (SANE 13 (IAME AS 
ANNUNCIATION -______________________________ 

11.1.01.01.1 CSAS INVERTER INVIETEE3 /8 OUTPUT SHORT O/ 8SNEA I CONTROL ROOK INDICATION, (SANE As (SANE As I(ANE AS 
I_. A V 0GROUND ANNUNCIATION 

IIT 0 .2 1 CSAS IlflSTIS -jI - 010Lo so2-2N IR11POI o 

(FUSI) TRAIN N CSAS LOGIC, I/3 ANNUNCIATION CONTAINNENT PRESSURE CHANNELS LOSS Of 1/3 GONTAEEKENT 
11.0CONTINT PE8SSUR8 - PRESURE INPUTS TO CA A ND - --- TRANSMITTERS TO-l TRINSD I____ 

-. NSSRDUEELITIrF - . .  CSAS. LON LEVEL TRIP Of TRAIN TRAIN B NORAZINK Pulp 
K STERAZINK PUMP ALSO D1SANLED 

(FUSIILO 
11I.T.02.04.1 CSAS INVIETEES 10Z2OE OSF Ci IETEPU OOTRLOUKTBIN EO ATRIFEO D N 1 S 1 ]r N ijK ~ - E -T N~ .-II

(POSE) I/S CONTAINKENT PRESSURE ~ANNUNCIATIONilTIKN RSUKCANL PESR NUST RI N 

N NYDEAZ1N1 PUMP ALSO 013ADLED 11.7.02.03.1 CSAS INOERTER 102-3 OPEN LOSS3 Of CBS INSERT R POSER TO CONTROL ROOK INDICATION, REDUNDAlT CONTAINNNT PRESSURE ./. CONTAINENT PRESSURE IEE.[TEN --- II(FUSI IVCOII CSAPSISSIDi_ PORTOCOIIALOTIO IO AClilWImSflIElPUTITf OP- IIIIPflFTHRIfTTHE, 
CEAINEL OUTPUT RELAS FOR PRRVET SPURIOUS CSAS I CAS, LOGIC 3 COIll1 ON 
TRAIN A IND K CS3U NOV-ESU IIITMSING C TANNELO TSI TRAPSITIN TIOTICATION ED II 01____.------lDUR lflIIIKDFl
PANEL RESPECTIV SIQUINCIR IIA7.02.04.1 CSAS INVERTER 102-4 OPiN LOSS OF CSAS INSERTER POSIR TO CONTROL ROOK INDICATION REDUNDANT I-FLON PTiE THROUGI I OF 1 REDUNDANT I-FLO SE [TEN .1.5.1VL 

1I/ CONTAINMENT SPRA FLOlIC-ATICIIECONTAI T LISSUBI CIL8PSUBITSPT TO TR-ll AAN 
LIMITER VALVE CS-SI FOR INJECTION, NONE REQUIRED INOPERABLE FOR INJECTION. NO (ENERGI0ED) FOR ICTION 

FOR RECIRCULATION EFRECT ON RECIRCULATION MODE, CLOSED (DE-EEERGIZEE( 
..... FOrRE1CIRCUITIOE --- __ 

1I1.BZ0.B05I CSAS INUERTER 102-5 OPEN LOSS OP CIS INVERTER POSER TO PERIODIC TESTING NoNE REQUIRED NoNE No RCCS EQUIPMENT ON THIS A(USE L OR CONTROL .--- T----al.---- ---- - SlIOUlCEIT 
I1.1.02.06.1 CSAS INVERTER Y1-B OPEN LOSS OF CSAS INVERTER POKER TO CONTROL ROOK INDICATION, REDUNDANT TRAIN A CONTROLLERS LOSS Of I/ REDUNDANT S [TIN 2.3.1.1 (FUSE) TRAINS1 CONTROLLERS FOR CLR ANNUNCIATION FOR lCV-IIlDIA/ P ST, C/F CONTROLLERS FOR RIC CLI PiTE PL.COSTIOL DIATIOSIS - -- -- AGU-HTTIS--OFED 

--

FCV-IIIDI/F 

P-.- -.ll8-. . . -.-.- 818P8CTIVE- - ----- - .. . 818tincil___ 

OP811 OSS OFCSAS IVI~ril70818 O CONTOL 800 INDICTION BDUNDAN _l-FL__PATSTIIOUIIOF__HOUIANT 11_ 05 II ITH 5_._.5.. VALV
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TABLE 11-2: SORT OF VITAL/REGULATED POWER DEPENDENCIES
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SOT TOR ELICTR[CALACTUATION DEPENDENCIESf 

LOCAL FFSTRIEI TTIOr THIfN01NIISITHE ~ -___ ___ _ 
ITI # DEVICE ID COMPONENT ID PILIR MODS DEPINDENT FAILUBS DETECTION PROVISIONS EFFECT ON ICCI RIARlS 

05.1.06.01.1 C-2008 CSAS INVIRTER VOLTS LOW LOSS OF POWER TO PT-502, CONTROL 8OO INDICATION, REDUNDANT CIANNILS FOR CIS, LOS OP I OP 3 REDUNDANT 

LOOPS, CAUSIG LON Cl. I INPUTS to CRAS TRAIN All LOGIC 
CONTAINMENT PRESSURE IGNIAL TO AND EDUCED RELIABILITY Of 

LOW LEVEL TRIP OP TRAIN B 
NIDAINE41 PUMP 

flI2I21S ETRAIRI C ISATlVERBT - VOLTS LOW RI5DC P0 SPPLIDI OPSrAN oTROL 1n0ICATr - OUAT I - FO ---- CIOPR LITF1 OF - - SOUO A -OUPUT 
(POWER) 1102-11 SPER DR-ENERGIZED, DISABLING ACTUATE 

OUTPUT RTLATO FOR CTS TRAIN L 
. oS: -z ros 3.tp 0Z -LOOP - CSAS1SVRRTIR- VOLTS LOW 

_______--OU Miami____-------__ 
(102-2 LIE-60OE, P18-501 AND OUTPUT ANNUNCIATION CEANNELS AND SEQ INPUTS TO SECONIR 110 D IE NEAINIEG 

_______ ___ _____________ RLATE, RESULTING IN CRIL E PREVENT SPURIOUB CIII CONTAINSEEt NI-Il PRESSURE 
S- 11- E PEIPEESSIGALTO0 TRAIER I-- CAIIL[_1IUCOECUKET 

AND I CRIS LOGIC AND DISABLING SIE/IELOP I ROS RESPECTIVE 
L0 LEVEL TRIP Of TAIll N SQUENCER 

I.TDAIll PUMP
O9..OO5.1 PT-SS LOOP CIS INVERTED VOLTS LOS LOIS OP POER TO PIS-51, CONTROL TOO INDICATION, REDUNDANT CONTAINMENT PRESSURE TRAIN AI ND E CEA LOGIC 

TP TU CANLS AND SE INPUTS TO ECOBAS S/1 ON RENAINIEG 

(103-2) LIS-5008. F~POIS401 AND QUTPU 1,-AlNUICIATION CHESAD80IPT O 8018 / 581All 

l G CPREVENT SPURIOUS CoA CO11HIll11-TICUHIMRE 
D8CPRESS SIGNAL TO TRAIN A AND B NIl/SLOP FRON RESPICTIVE 

- - - HTDCSA l l i GF - --OEI lr 

05.2.04.05. C-510L CSAS INVIlTiR VOLTS LOS C O-N PAILS CLOSED, CANNOT BE CONTROL INDICATION REDUNDANT I-FLO T PATS IROUGI T OP I REUNDANT SI-FLOW SPEIC 
(102-1) R0OPINOD CY-It FOR INJECTION, NOE PATES INOPERABLE FOR INJECtION, 

PISSSIG-AL- O TliRQUI 
OR CIACULIDIO - IS/ IL FRON RCULPTIE 01413.01.1 PCV-I51 CSAS INVIETER VOLTS LOW TRAIN I CONTOLLES DISABLED CONTROL BOOM INDICATION, BIDUNDANT TIL A CONTROLLERS LOSS oP I OF UNDANT I-U 

PCV-ilIt (102-N1 FOR PCV-1115D/B/P ANNUNCIATION CONTROLLERS FOR IACS OF 
FCT-tl --------- _ _----- - ------ -- --- fuS-irlO KFLU ------- _ 

CONTROL 
01.,. 06.5.3 FCV-456 RIG BUS #1 VOLTS LOS 5/G A OVERFILL PROTECTION CONTROL ROOM INDICATION, N01E REQUIRED POE St. 10E FOR II, LOSS Of SECONDART RELAY ACTUATED 0 MIGH - -Cl 1181) - SIGIALCLOSIS FCV-454 AND IIUNCIATION . REID TVTIfrF orstCODArSICIRTUT II TATEDINTIS TIVFI Jti1 

CV-lit RECIC CONTROL CHANNBL, BOVR 
CIRCUIT TO BE DISCONNECTED 
PS0150 CYCLUMZOVEFILL
PROTECTION MODIFICATIONS.  
Lt-153 LOOP FAILS SICE ON LOSS 

08.1.01.05.1 PT-130 LOOP RIG BUS 11 VOLTS LOS 1/3 PZR PRESSURE INPUTS CONTROL ROO INDICATION, REDUNDANT PZR PRISSUiR REDUCED REDUNDANCY AGAINST SEQ 
(8-1181) TRIPPID TO SIQ I AND BLOCI ANNUNCIATION CRANNBLS I SIS/SISLOP AND SI BLOCK 

_____ ___ - - - - - - RISSITE FOR SF-iD-vPRISITMrF-IQ1 -it"_ -AND____ 
LOGIC BECONS 1/2 OS RIlAIIlNG 
CHANNELS 

1;V :0t.:064 FCV-liHI RIG BUS SI -VOLTS LO08 -LFC-ill FAILS CLOSD-IFTIB--CONTROL-ROOINDICATION 1LTIIATELR-PATI - OISOF ILBPRIBAlT-PATB -_-_---
(8-1187) -S-ll DB-II GIZID (BY 

OVEIDE O SEQ BLOCI/88SIT)
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L- - -SAm 011RI UNIT I 

SORT OB IICTRICALIACTUATION DIPIDISCIll 

-. - -- -- LOCAIMFFICTID8 IIITE0OF1IllilllTOE UE IlATIG __ 

ITI I DIVICE ID COMPONINT I FAILURE NODB DEPINDINT FAILURiS DITICTION PROVISIONS IFFICT ON ICCS RE1ARlS 

03.1.04.06.1 FCV-lt RUG BUS II VOLTS LON IC-1IllE RAILS CLOSED AFTIR CONTROL ROOK INDICATION ALTEllATE ELI PATE LOSS OF ELI PRIMARY PATH 
(11 SU-l----lil-f-lliNOIS (jBI 

OVRRID OR SE0 BLOCK/ISBT) 
N3.1.10.01.1 PCV-430C ERG EUS II VOLTS LOI DIVERSION OF PRIMARY PAtE ILK CONTROL 100 INDICATION ALTIIATE ILI PATiE LOS Of ILI PRIMARI PAll 

01.I0.05.3 FCV-51 18 BE US 12 VOLTS LOW 8/0 8 OVIRFILL PROTICTION CONTROL 800K INDICAtIONl, Koi RIQUIRED FOE EI, 1011 FOR EI, LOEs Of SECONDiR RELAT ACTUATED 0 RIGS 
CV-I(1 (8-1281) SIGNAL CLOSES PCV-i AND AINNUNCIAtIOl RBUIDANT 8/Gs FOR SECONDARY RICIC TO 1N E INDICATED LIVEL BY /G Nl 

CIRCUIT TO 81 DISCONNICTED 
PENDING CYCLI It OVIRFILL 

~iiw 100IFICATIOsu.  
LT-4i LOOP FAILS RIGH 0f LOSS 
of 90158 

0US N3 VOLTS LON -1/3 FI SSURI E-EUTRIPPED to REQ I AND $LOCI ANNUNCIATION CEANNELE I IE/SISLOP AND S1IELOCE 
PERMISSIVE foE SEQ I AND 2, PEEMUSI3Vt FOE SEQ I AND I 

-CV -- I- -1311) -ON RKAINING 
CE AN ELS 

01.4.03.05.3 PC-4LO BG DUS 13 VOLTS LOW G C OVERFILL PROTECTION CONTROL ROOK INDICATION, NoNE REQUIRED FOR SI, NONE FOR 11, LOSS Of SECONDAET RELAY ACTUATED ON SIGE 
--D-EO-----N-SII--------- ---- SIGAL-CLOSES -FCV-458 IND---IlU1CIAIO" REDouNDAT-itPO -8EOONDAR--RRctle-T1I Co WeciDCTOtV" 101 

- CV--13 R)CIRC CONTROL CEANNL, ROITR 
CIRCUIT TO RE DISCONNECTED 

PROTECTION MODIFICATIONS.  
LT-. I LOOP PAILS LOOO O LOLS 

(8-1489)R 

- .1-018.01i PT-4t LOOP RIG BUS 13 VOLTS LOW 1/3 FZR PESSURB INPUTS CONTROL ROOK INDICATION, REDUNDANT Pik PRESSURE REDUCED REDUNDANCY AGAINST S 
(N-1311) TRIPPID TO 8EQ I AND BLOCK ANNUNCIATION CEANALS I 813181LOP AiD 81 ELOCK 

_- PllISSIVE FOE-EQ-B1 IND -2, PE IBSIVR FOR 880 1-A ID -
LOGIC BCOMIS / ON REIAIING 
CHAilLS 

-N-IBEICUS N- DOLTS LOW VPBFSSEIZR -PRTICSSURE-NTERLOC CONTROb-00 1NDICATION, NRE1011 -1 UEl-FO I, 0EEll-NN FOQ-AbIRNA-llLOI RIUNDATI ALV S OV1I AN 
-IAOL-S C I--58 D-) CLEARS, PRMITTING PERIODIC TESTING ILR MO/-BAt PROVID IRCS [ItEGITI.  

.1RRMOTR-MANUAL OPENING OF LOSS Of POVER to PT-E1i LOOP 
- V-1- 388llC-AND1OV-31 - CIA IONITIS * 

OUTPUT RELAY PC-Eli?, CLOSING 
PIISIV0 CONTACTS IN 

.1..01 LOOP RIG BUS II VOLTS LOW DONNIALE FAILURE OF ELI CONTROL ROOM INDICATION ALTERNATE ELI PATEH LOSS Of ELI PR Y PATE ANII INADEQUATEI FO ILI 
- 8-101___PRIMARY__PITN-lEES) PRIMARYTFATEPRIMART PATE FUNCTION, BACKUP 

Of IT-I L FAILURI 
1_1- 47184.- A -I E-421A - UTILITY BUS - -VOLTS LOW ---- VALVES FIL-A-IS- -CONTROL ----- CONTROL-ROOE1 INDICATION - KOMIE-FOR iIIRCs-iNENTOi, POTENTIEL-UNIEOLAOLE-0 il VEBS ION -iRN YINTORY-AND SI/1INP 

BCV-421E (8-1O00 RELAY OPERATE AND BSET COILS NONE REQUIRED FOR IJRCTION 00 OF II/ICS INVENDll TO RCDT8 LPO-LO RN LEVEL TRIP AITFOINT 
ECY-E21C, CANNOT BE ENERGIZED TO CtANGa CLR FLO NONE FOR INJECTION OR CL LO CALC MOST BE REVISED TO 

CTAES OF CONTACTS IOSOLENOID - - TSUB TO CONTINUED FUNCTIONIND Of -INCLUSI COTSTA-INVNTORY VALVE PONER CIRCUITS RCP SEALS DIVERSIONS TO CDT
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. SAN 050VI8 UNIT I 

30_ TO R ILICTRICAL/ACTUATIOilllPENDRCRt 

-LOCAL-BPICfl AID I8tSOTE N -lllf-'--PliiflC 
ITE I DEVICE ID COMPOINT ID FAILURE MODE DEPiNDENT FAILURIS DETECTION PROVISIONS IFFICT ON ICC REARKS 

02.4.11.01.1 CV-301 UTILITY SUS VOLTS LOW CV-301 AND CV-305 CLOSE, CONTROL OOM INDICATION, MONE FOR INJECTION, REDUNDANT LOSS OF CIARGIN PUMP INJECTION CHARGING NOT CREDITED FOR 
u (-lnCA OVs lUPRiDTISOLATIk ANClul II------ FlTU M 10 LE 0l501110-J E TO Bi ICOOP A AND ILI IlJSf 

CEAGINQ PUBP INJECTION PATE FOR CLE PBINARY PATE, 101 FOR CLB 
TO ICS LOOP A AID ILI FRINARY 

-------------------------- PATl. ALV5 FITllTO1ILE-__________ ______________________________ 

POSITION 
03.1.01.01.1 CV-304 UTILITY BUS VOLTS LOW CV-30 AIND CV-305 CLOSE, CONTROL EOOM INDICATION, 101 FOR INJECTION, REDUNDANT LOSS Of CIARGING PUMP INIJCTIOil ICEIAGIG NOT CEIDITED FOR 

I - V-U F (8-1305 ) - -- CANNOT 81 OPE0, ISOLATIGl ANUNCIATlI A L, NKSlQ8IUllU All U L310 A AID EIE INJECIUN. KIAlMIlt O 
CIAGING PUMP INJECTION PATE FOR CLE PRIMARY PAI, 10l FO CLE UTILITY MU VIA TRANSFER SN It 
TO ICS LOOP A AND ILI PRIMARY REQUII8 TO PRICLUDI 

POSITION IDUE TO LOSS OF TRAIN 5 POWER) 
_____________________ _______IM RESTORING SAFSTY-RSLATED 

3O1.R To UT T U S US 
02.1.15.01.1 CV-106 UTILITY BUS VOLTS LON VALVE PAILS TO NORMAL POSITION CONTROL RO INDICATION REDUNDANT VALE CV-ES? AND NOVE 

CV-406B (8-15011 EC8)EIIY PRENT DIVRSION oF 

COLD LEG 
.. 12.11.1 CV-z, 203, UTILITY BUS VOLTS LOU SOLEOID VALVES FOR CO-ZUZ, CONTROL ROOM INDICATION NONE REQUIRED NoNE 

FATB. -ALIlTFilL T11 'IR 0001R0UELATAU OI 
ES-IS, 13-11 DE-ENERGIZE, 
ISOLATING LITIOt oND STIASS 

0Z.1.4.1 CU-406A UTILITY MIS VOLTS LOW CF-405A AND CU-IL S E OPEN, CONTROL ROOM INDICATION NONE FOR SLOCA, RIDUCDANT POTENTITL LT Of CL PUMPING AT LEAST ONE OF CF-IDA10 
CY-N060 (8-15181 BYPASSING MOV-IIUIC, CHEC[ VALVE AND CHARGING PUMP CAPABILITY FOR NELOCA, MUST HE FAIL CLOSED AND/OR 

S IOTENTIALLT G11-1ED EG OTH~~ 70R17IC "filT 1ITS1il FE ILTSUCEiSIUURYURnOCUCOUP. goti1BSYUV 
CHARGING PUMPS DURING VCT CTERRI EVENTS REVISED TO REQUIRE VALVE 
LEVEL TRANSIENT PRECEDING CLOSED AND PRECLUDE START Of 

- - SS/IILOP IN IELOCIA7AND - tCSU1PMlMtR 
PRESELECTED PUMP DURING MOV-11R0C FAILURE TO CLOSE 

______________________LELOCA, ISLE, SOTE INJECTION.  
______________0 I.- - N FFECT I1-ORIKG-RICIRC 

D.2.11.11.1 CV-lOS, 103, 201 UTILITY BUS VOLTS LOW SOLENOID VALVES FOR CY-102, CONTROL ROOM INDICATION NONI REQUIRED NoN 
103 104, AND SEQ RItLAYT 1S-1, 

83-.10,-1l-RGIZ SOLTING 

LETDONG ROM LOOP A COLD LI 
08E.1-1.RN.1 PT-430 LOOP VITAL BUS It VOLTS LOU 1l) P1C PRESSURE INPUTS CONTROL ROOM INDICATION, REDUNDANT SEQ/TRAIN FOR REDUCED RELIAILITY FOE CL 1 E/ SE BLOCK PU1OYRV COULD 

-i OI I l--DISABLED TO SEQ -1A-ND TRIPPED ANIITO-- - - I1I IUDN~a - ltlLlM MCD----L" M FTTLBF.  
to BLOCK FERNISSIVE FOR SEQ I PRESSUR CEANNELS FOR BLOCK REDUNDANCY AGAINST if BLACK AUTO-TRANSFER OCCURS DURING 
AND S, LOGIC RECO1 / AND PEMISSIVE PA ILSITI FOR IE I AND I FAILURE TRANSIENT 

CHARGINGUPICTDVlllG IIAVCTOIBIITSBIi OBIUl AV 

D 5..0.I CU-l VITAL BUS NI VOLTS LOU VALVE FAILS IN CLOSI D CONTROL ROOM INDICATION NoNE REQUIRED NONE 
1___s - ___llF ---- _ __--------POSITION,-CANNOTB01OPNED -______ _____________________________ 

01.4.06.05.4 FCV-l56 VITAL SOS 11 VOLTS LOW 5/G A OVERFILL PROTECTION CONTROL ROOM INDICATION, NON REQUIRED NONE RELAY IS ENERGIZE TO ACTUATE 
CF-Ill 1N-110P) SIGNAL DISABLED TO I C-456 AND ANN1NCIATION 110 FAILS OFF ON LOSS Of VITAL 

. CT-Oil .. ..... -- - -- ----- - - - -US POVIE,1OVIVSR CIRCUIT-TO 
NE DISCONCTED PENDING CYCLE 

50 010-VALVISOC-0 COTIOL-800-I-II--IODIIFICATIONDI*ANNUCIATION IIOVERFIulROT 

OCCLOS ON MISMATCH CEANNEL 
TRIP
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RAN ONO1 UNIT I 

~LOCAL PF CTS AD IIITO O 1 I BR IT COIIIAISOF--- _ 

ITE I DEVICI 10 CONPOSINT ID FAILURN MO0 DIPENDINT fAILUEIS DITICTION PROVISIONS lFFCT 0E CCE 11MA11 

0.4.08.03.1 PIC-Hil LOOP VITAL 811 l VOLTS LOW LOW DISCillGI PRESStIll CONTROL ROO INDICATION, 80-1100C CLOSES AS REQUIRID POTINTIAL OPRATION OF 2 
-.- 1 A UTO-ITAITI lLLTO BOTH N1 ICATIOIN 0ITIETIO1 ul lo IABING PUMPS DURING IIIICTION 

CHINING PUPS, CAUSING START PRIOR TO SE ILOCURESIT OR (AnalR SEQ LOCt/lSaT) 
OF IDLI PUMP DURING ORAL DURING CLEI/LI 
OPERATIOE IN AFTI11 -I 

8LOCEISIT 
03.2.10.02.1 CV-525 VITAL BUS 11 VOLTS LON VALVE PAILS CLOSED CONTROL ROOM INDICATION NONl REQURlED NoNi INTIEAL DUMP VALVE IS 

(8--1 1111 D8-HNRCisill1 ATI 
05.1.05.01.1 CV-El VItAL NUS 1I VOLTS LOS CV-81 FAILS OPIN, CANNOT 8 CONTROL R001 INDICATION NONl REQUIRED FOR CONTAINMINT NoNE FOR CONTAINMENT HElAT, 8101 PIRITS SPRAi PUMP TRIP 

(-HillV) RECLOI80 SpAiy, RECIEC PUMP READ TO LORE OF CONTAININt IEO1,ATION AFTER PR9SU3R REDUCTION 

CONTINMEN ISOLATION SEP TOPIC 11-4 VOATS IoR 
_____________________________________ CCEPTIRILITT Of CONTAINMENT 

de-10sU (811011 
TEE 1P 1 PENETILATIOS0 

01.04.1.05.1 V-Y101 VITAL BUS II VOLTS LOW TRAIN A RI LOOP N AND C ViNT CONTROL DOOM INDICATION NoNE REQUIRED MNE 
1VI ZD t ; I V -------- IN1LVSCOS 

IRRESPECTIVE OP ci
0 1.05.02.1 PT-1A VITAL SUS 11 VOLTS LOW 3/ COETINNENT PRESSURE CONTROL ROOM INDICATION, RDUNDANT SQITRAIN N I CONTIMEN NICE PRESSUR CONTAINENT RIGS PRESSURE 515 

milloo~~~~~BilTl LUUFlly UllL3LP-llm C IDUuBllF 

PT-II2OC LOOPS IROLATION AND COISINMEINT 
SPRAY PEEMCTSIVE 0OR C3L 

O5.1.04.05.1 Cl-511 VITAL DOS 1I VOLTS LOW Cl-S1Y FAILS CLOSED, CANNOT RE CONTROL INDICATION REDUNDANT 1-FLOV PAT TI OUG N Of I REDUNDANT 11-FLOW SPRAY 
REOPENED Cl-SIR FOR INJECTION, NoNE PATHS INOPERAHL FOR INJICTION, 

s~uI~wrACCIPialtitt OF COIIT-wllamit 

01O.1.05.0Z.I Cl-lilA VITAL BUS 1I VOLTS LOW VALVE PAILS OPEN, ALIGNING CCV CONTROL ROOM INDICATION NoNE REQUIRED NoNE 
(10110V) FLON to tRCIRC I 

* ~ o -1 1 _Ol CSA TA I I--VITL- EUS -D1--VOLTS tLOW --- ISIEC *POWER S3UPPLY APSA --- CONTEOL -1OOM -ND1CATIOX - REDUNDANtTIEAII IDuctrEEIAEilititm051RA I 
(PONDR) (8-1115w) DR-ENERGIZED. NO EFFECT ON call 

TRAIN A C3AS LOGIC DUE TO 
REDUNDIN SUPPLY APSE

05.1.01.06.1 G-100A VITAL BUS 11 VOLTS LOW LOSS Of POWER to PT-SRI, CONTROL ROOM 1IITION, RDUNDANT CHANNELS FOR CEAS, LOSS Of N OF 3 REDUNDANT 
(8-1116V) P 11SI P1t5OD, LIS-1CA, ANNUNCIATION REDUNDANT IGDRIIS PSMP CONTAITT NI-RI PRESSUSR 

LOOPS, CAUSING LOW Ca. A ANT RDUCED RLIDAILITY OF 
CONTAINENT PRESSURE SIL TO TRAIN A PYDRAINV PuMp 

-. -___ _ . - - -- --- CSAS-AIRLOGc'ICANDDEPEAITING 
SLOB LEVEL TRIP Of TRiNl 
BYDRAZINE PUMP 

09-1Wh05. I -PT-SON-LOOP -- VTL SUS DI VOLTS LOW - LOS -OPC-POWER TOI P 1-S CA -- CONTROL ROOM -INDICATIlON NE0UNDAITI-LINENT PT SUR -T AIN -AN 1ID-i - FL,00 Pc-t! 
-51l, L1,-500A, P1l-lll, -DIlANNNCIATION CHIALS AND SEQ INPUTS TO ECOIS I1/ ON REMAIING 

-500 ANN OUTPUT RELIS, PREVENT SPURIOUS CSA CONTAINMTOT NI-E1 PRESSURE 
(_-C11-()-- FCIANN0LSTOITCBCCUtRII 

PRESS SIGNAL TO TRAIN A AND N 313/31SLOP FROM RESPECTIVE 
78AIN A CSAS LOGIC AND 013SBLING LOW SEQUENCER 

____ ~~~~~~~~~LVEL TRIP OP TRAIN A--------. - - - -------- .--- ---.- -- ----1 
EVIRUZIME PUMP
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SAN ONOFRB UNIT I 
.30RT FOR ILICTEICAL/ACTUATION DEPENDENCIES 

- - - - -LOCAL- EFCsmarnD -sRO ot_ int__________IN 
ITEM I IDVICE ID COMPONIT 10 FAILURE NODE DEPENDENT FAILURES DETECTION PROVISIONS IFFiCT ON ICC8 RiliRS 

.04.1 PT-431 LOOP VITAL BUS It VOLTS LOW 1/3 PiB PRESSURE INPUTS CONTROL ROOK INDICATION, REDUNDANT SG/TRAll FOR REDUCED ILIABILITI FOR IN I 1/3 SQ BLOC[ PRIUISSIV COULD 
5-1lUI-- - DISASLEDU IU ltI A IlRPFID AlU llUI llllLUWFIUU IB FA lZ illLABU II U CIOUAlIBO 8IUVl it-l BU3 

TO BLOC[ PRMllSIVI FOR IN I PRBSURE CIANLS FOR BLOCK BEDUNDANCT AGAIST SI BLOCK AUTO-TfUlSEE OCCURS DURING 
AD 1, LOGIC BECOMES 2/2 AND PE8813IV8 FRII8IV8 FOR SE 1 AIND I FAILURE TR1NS2ENT 

-- I/?RRS P ICTIV LT-01REBAIEING 
CIAMMIfL8 

05.1.0I.02.1 CV-UHA VITAL SUS it VOLTS LOV CV-41iA, B AND C FAIL OPEN, CONTROL 8001 IDICATION ONI REQUIRED 1N1 VALVES NORMALLY OPEN, 
64V-D2N1 th16Uti4- ~A ibNNl FLOW- U IBR- :tlBBl-IBANUALLTVLOSl EU0 

CV-IzC TilRAIL BARRIER CO[LS FOR TIlRMAL lAR1lER COIL FAiLUR 
RCP-A, B AND C ONLY 

0I..t:. 1FCV-IS1 -ILBUJN VOLTS LOW _1/G B OVIFIL l ulUICTION UMN ULtB1 tDIC TIO , BNllNIrillirEl HUMA BaLIT1 ItGi1S tAoU AlT 
CV-144 (8-1105) SIGNAL DISABLD TO PCV-451 AND ANNUNCIATION AND FAILS OFF 01 L03 OF VITAL 

CV-Ilt BUS POWER, 1OWVE8 CIRCUIT TO 
SlE11(ONICTIUl PDills II, 
It OVERFILL PROTECTION 
MODIFICATIONS. ANNUNCIATION 
Ut 3-1k BlD1t i AIlllc 
TRIP 

05.1.05.04.1 CV-Ill VITAL BUS I2 VOLTS LOW CV-i14 FAILS OPEN, CANNOT BE CONTROL BOOM INDICAtION N01E REQUIRED FOR CONTAINMENT 101 FO CONTAINMENT SPRAY, S801 PERMITS SPRAY PulP TRIP 
:____-M11 - -EECLOSELO 
BAINTAI 0 LOOP SIAL FOR VALVING FO SPRAY PENETRATION POST-LOCA. 10 CONSISTENT VITH 
CONTAINMENT ISOLATION SEP TOPIC I-4 BASIS FOR 

(8-1218BI)ITLOtPTOOITCIBC II 
ISOLATION CONFIGURATION FOR 
tol SPRAY PlilSARTION 

*IZV.?LCY-ISYR-- -VITAL-WUS-12 -- VOLTS LOW- ---- VALVE -FAELI-OPEWFAILIGMING CC-CONTO-ROO--INDICIfO NONE-REQUIRID loll 
(8-111M0 FLOW To RECIEC NI 

08.1.03.0I.1 PT-432 LOOP VITAL BUS 13 VOLTS LOW 1/3 PZB PRISSURE INPUTS CONTROL ROOM INDICATION, REDUNDANT SEQ/TRIl FOR REDUCED RELIABILITT FOE SEQ I 1/3 SIQ BLOCI PIENISSIVE COULD 
- 18-1301 -- ~- 03ABLEDTO SEQ-I-AND RIPPI tINUNCIATION SIMILIE11011---- -l tt0-tMtllISLOP-ENID-tWIUCS-ISULtIP-VITA-BUS 

TO BLOCI PERMISSIVE FOR SIB 1 PRESSURE CHANINLS FOR BLOCK REDUNDANCY AGAINST SI LOCI AUTO-TRANSFiR OCCURS DURING 
AND 1, LOGIC BECOMES 2/2 IND PERMISSIVE PERISSIVE FOE SEQ I AND FAILURE TRAIENlT 

-____ ---------- ---------- -- - - -/lRRSECIVRY-ON REINIING -
1/1II Wil lif0 illII 

01.4.08.05.4 PCV-(58 VITAL BUS 13 VOLTS LOW 8/0 C OVERFILL PROTICTION CONTROL ROOM INDICATION, NoNE REQUIRED NoNE ELA! IS ENRGIlE TO ACTUATE 
CV-L1) -8 . 1e5 Vu--. ----3 u uIGNAL- S1 3 u LD -TO -FuV-45 n - sNUOIAsum s0101Isi -1N-t) uian 

CV-l3 BUS POWll, BOWEVIR CIRCUIT TO 
BE DISCONNECTED PENDING CYCLE 
It OVilfLL-101T8CTION
MODIFICATIONS. ANIUNCIATION 
OCCURS 01 HISMATCE CEAINL 

0.1.11.04.1 CSAS TRAIN A VITAL BS3 13 VOLTS LOW 15VDC POWER SUPPLY APSE CONTROL ROOM INDICATION REDUNDANT TRAIN REDUCED RELIABILITY OF TRAIN A APSA AND APSE OUTPUTS ARE 
(POWER) (8-1314YI D-NEGIZID CSAS PARALLELED 

t.;16;0 1 Cl-962 -- -- VITAL-OS VIA VOLTS LOW -VALVE FAILS CLOSED -CO NTROL ROOMN0 ICATION - NON RIQUIRID - - No 
(8-3311) 

0.4.25.04.1 FT-ZIII LOOP VITAL BUS 53A VOLTS LOW LOW CLE FLOE INDICATION FOR CONTROL 800M INDICATION, NONI AVAILABLE ICLE FLOE TO eCS LOOPS 8 IND C SFCV-ill51/F FAILURE IND 
PT-1ltC LOOP -e3309) --CS LOOPS B AND C PBEIODIC TESTINl-l---- -V-- -WOULD-BE iNCRBASBD-Pil- --- FI-ti14/C FAILUIRS-CANNOTBE 

PROCEDURE, RESULTING IN CLE AND DISTINGUISID DURING COMBIlED 
CLE/BLE FLOW IMBALANCE, AND CLR/BLR NITHOUT IQ FIT-Illl 
POTENTIALLY BICRSDINO RCIERC LOOP. CHARtItl PUNP AMMETER 
PUMP LIMITATIONS USED TO DTBiMIl TOTAL 

CIARGING PUMP FLOW
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EIERGIENCT CORE COOLING SISTEI SINGLE FAILURE ANALYSIS 

SAN O1FE UNIT I 
SORT FOR ELICTRICALIACTUATION DEPENDENCIES 

LOCAL EFFECTS IND ITIOD OF IMBE lT CONFENSAT NG 
ITI I DiVICs 10 COMPONIET ID FAILURE NODE DEPINDBNT FAILURES DETECTION PROVISIONS IFFICT ON ICC REBARIS 

03.1.1.0.1 FT-1Il8 LOOP VITAL BUS N3A VOLTS LON LOW CLI FLOE INDICATION FOR CONTROL R00K INDICATION, NONE AVAILABLE NCLR FLOE TO BCS LOOPS AIND C SFCV-1ilIl/F FAILURE IND 
FTTHIIICL00 (1-3113V)- DCI LOOPS B AllD CF RllC IST NG l0ilD BE INCRIASID PER FI-tilIB/C FAILUES CANNOT BE 

PROCIOURI, BSULTING II ClIA AIND DITIINGUISIED DURING CONBNIED 
CLE/ILS FLOE IBBAANCS, AND CLR/LI VITIOUT EQ fit-lilt 

0TETIALIIICI ING u IC LOOP. CHIAGING PUMP I~ il 
Pulp LINITATION USED TO DETERBI18 TOTAL 

CiARGING PilP FLOE 
ri.1.03 CVTSI5 TITAL1IS 131 VOLTS LOW LOOP , C CS SaPL FLO - TRIuuOL I lOO tCATuI l ulm---ul"Q UI gun VAI1AFITIIllCT IO II T 

CT-liN (N-3313) ISOLATiO FAIL CLOSED 
01.(.09.10.1 FCV-S45,I5,58 VITAL BUS 13A VOLTS LOB IFW CIRCK VALVE BACIUP 11 IS CONTROL ROOK INDICATION, NONE REQUIRED FOR SI, BONN FOR N01E FOR SI, LOSE OF SECONDARY NEVALUAtIOI UQUIRED FOR LIAD 

___ CT-1 StI Ill I 8 57) 1E580 FOEI/C A/IeC. CTs AID AIUCIATIOE IESOIDlfREICIEf ICOC IFI 7I/CW 1TRj I FF TIFNITISR13fITI L TISm 
CV BILL CLOSE VIA 8E3PICTIVE PllPS TRIPPED VALVIS 0 IFV PUMP BREAKER 
SOLENOIDS IF TURBINE IS BACIOUT/ICI,038 TO MITIGATE 
TRIPPED (TTICONTACTS CLOS DJ Tarlfl7U PFOHlcONDAlT 
AND BOTi I PUEPS ARE TRIPPED RICIEC. AIUNCIATION OCCURS 
(*b' CONTACTS CLOSED) FON AFBAS-A ACTUATION 01 

TRIJtilLI 
04.1.01.02.1 LT-2400A VITAL BUS 13A VOLTS LO TRAill A NARR0D RANGE LEVEL CONTROL ROOK INDICATION, REDUNDANT APE TAll TO PROVIDE TRAIN A NIRO RINGE LIVEL 

LT-4008 (8-3315v) INDICATION AND APE ANNUNCIATION ER LEVEL INDICATION AND FLOB, INDICATION AND AF FLOE 
1,-2I00CTOOPS a-iUATOlCTUATIOs DISABLD- sus seQUIRDs1sO 1 uATIc DISELED, IOIDOu l laullO 

BLODO ISOLATED 0 TRAIN A BI,0LDOWi ISOLATION 
APE RELAY DE-iNBIEZING 

01.(.01.01.1 CV-410 VITAL BUS 14 VOLTS LOW CV-110AND CV-411 CLOSE, CONTROL BOOM INDICATION NONE REQUIRED NoNE 
CV-III (8-Il02O) ISOLATING SEAL EATER (ETU8N TO 

03.V13.02.1 C-il VITAL BUS I VOLTS LOW VALVE FAILS CLOSED CONTROL ROOK INDICATION NoNE REQUIRED NoNE 
(8-1401v) 
3ITALBilS N VOLTS LOS VALVE PAILS CLOSD - -CONTOLROO-NDCATION- 1011"1K 99I1B0 mO0M (8-1802V) 

06.1.05.01.1 TCV-1VIA VITAL DUS NI VOLTS LOW TCV-EUIA/D PAIL OPEN, CAUSING CONTROL ROOK INDICATION VALVES ISOLATED N BLOCK VALVE FLOE TO fee LOADS REDUCED TO SONS OF TCV-6OIA/B ISOLATED BT 
TCVNVE- i-IVZV- - -- - ICES3 CCV FLOE TO EBB It -- ---- -oR1nL tIEITEBT-1TE-coLt~riNtiBOE1ccon1PI 1rIrOBECCBLOC1ALT "OTUIIIM 

E-1IA/E1 AND DIVERTING FLOE FUR? AND REDUCED SPENT FUEL Pit LINITED BT STEE TRAVEL COLLAR.  
PEON ies LOADS CaTO LOAD COFIGUATION NOT ACCEPTABLE 

TO INCREASLD SPENT FUEL PIT 
BEAT LOAD 

VOLTS LAB A:I SCPI3OID IUCONT O IDICATION 1101 BATl 0L8 -U NI VOLTSLOP R3-INTERLCKID-NTR 
NOV-TCV (-001IA/ ILL NOT CLEAR, PREVENTING PERIODIC TESTING VOE ALTERNATE LI FLO PilATE.  

OPENING O NMOV-NIT AND NOV-A0 PC-IH RILSII 
TO INCGBZIACTUATI BLO P 

CONTACT CLOSURE IN VALVE 
OPENING CIRCUIT 

01.09.9.1 FCV-15N,151 158- VITAL BUS I4 VOLTS LOW EPE CIRCI VALVE SACEUP ODE--PRIODIC TESTI R CV-i'lihi3,It (8-114) DISABLED FOR RESPECTIVE FCV/CV SECONDARI RECIEC RECIRC ENERGIZE TO ACTUATE 
SOLENOID VALVE CIRCUITS (TTI2: 
FCV-45V CV-lit/143/ItI TRAIN 
A SVs, TTIZ-130: FCV-(57/58, 
CV-1l3/II1 TRAIN 8 Sys, 
TT13-ISO: CV-11! TRAIN I SV)
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SOT FORLRCTRICALACTUATIOl DEPENDECIES 

LOCALiFFICTS TII - ITODOF IilluT coslNIAIMS 
ITS# I DeVICe ID COMPOilT ID FAILURI 1o1i DEPENDENT FAILUBIS DETECTION PROVISIONS EFFECT ON ICCs RINIllS 

06.4.05.03.1 PC-505 LOOP VITAL BUS II VOLTS LOW AUTOSTART SIGNAL TO CCV AND CONTROL 800M INDICATION, 101 FOR SIBLOP, 1O01 RQUIR D SPOTINTIAL LOSS OF TRAIN A AND 
(8-1159E sla Gnscl THEMAL H 7l i filloDI TES TFOR lil ILICTBICAL 9058 DUI TO 011T 

PUMPS, CAUBING PUMPS TO START OF SEQUENCE DUB LOADING DURING 
______________________________Al100 SOS RE ISPECTIVI DES SIBLOP, NoNE FOR III 

-- VOLTIGFIJEI= 
02.1.01.02.1 LC11008 LOOP VITAL BUS UI VOLTS LOW LOW VCT LEVEL SIGNAL TO CONTROL ROOM INDICATION NONE REQUIRED TRiN B CHARGING Pulp VILL NOT CHARGING PUMPS NOT CREDITED 

(8-IQIEVI MOV-EEBD/C/D, CAUBING AUTO-START DURING INJECTION, FOR INECTION 
F-V-I ilNIffOPENINrAND ilinviralUFoF iicr i 

MO-1SO CLOSING UF I AUTO. LEVEL TRIP OVERRIDE 
_____ _____ ____-_ - -- _ALSO CAUSES LO-LO-1,O TRip oP 

r -- A .8001 AlA IISICT IVI SU 

ACTUATION OR POST-HIB/8IBLOP 
01.41.0B.D PIC-1111 LOOP VITAL BUS 1t VOLTS LOW LOW CEARGING PUMP DISCARGE CONTROL ROOM INDICATION, NoNe RDQUIRED DURING NONE. iTART Of ONE CARGING 

CR? of BoTH CHARGING PulpB, AB REQUIRED TO PREVENT GAB ON IIBESLOP I UNAFFECTED, -10CUSING TRT OF IDLI Pulp BINDING Of DE-3ELECTED PUMP AND RESTAT Of D-B1LECTED PUMP 

FOLLONING SEQ HLOC[/RESET. ACCEPTABLE AB LONG AS NOW-1100C0 
E1..12NI. FCV*VITAL BUS 14 VOLTS LOW FCV IGIN/8/C PAIIL OIN AN CONTROL 800M INDICATION REDUNDANT CONTROLLERS LOS Of TlA CLI FLOM IHTDRAULICCALC REQUIRED TO 

CLU PLOS CANNOT Of THROTTLED CLR FLOW BELOW ABOUT 10 GPl PER FOR PRIARY PATE ILR FLOW TO 

IIGTU-- IiEUPITID 

1.4.O.II. I PCV-16,5,45V VITAL 8D1S BUS is VOLTS LOW MIR CV- CI VALVE ACI/P M01 I CONTROL ROOM INDICATION, NOE IRIUIRED POR SI, NONE FOR 1N0NE FOR II, LOIS Of HECONDARY VLUATIOM REQUIRED FOE LEAD 
CV-I2I4,I4 (-ZOI~IRMED FOR BIG IR/C. fCV1 AND ANUNCIATION SECONDARY RECIEC RECIEC TO 8/0 I/C AFTER MPW LIFTING, UEB OF MANUAL WYASS 

- - --- CW IL CLOSIA-INFECTInI FUMpSTEFs V L EU UUUIrR AK 
SOLENOIDS IF TURII CI,0AC0OUICLOS TO ITGATE 

_______________________________TRIPPED (ITI CONTACTS CLOSED) THIS FAILURE FOR SECONDARY - TA-I1OTuI s I I I.1sp.E PDcIRUTENMMTIOUOCCUBIN 
CLb CONTACTS CLO8ED AFWASOL ACTUATION OR TROUBLE LT-3400A VITAL BUS IS VOLTS LOW TRAIN I HARROW RANGE LEVEL CONTROL ROOM INDICATION, REDUNDANT API TRiN TO PROVIDE TRIN B NARROW RANGE LEVEL 

L"401 -JEOVD 1 VDII *- -I9ICTIONAlrAl-- -AENUCIETIOB *KIIVmr][00TCRTINFUN i miED caIO UURI;E71w.AUNUl 
LT-IIIOC LO0OPS AUTO-ACTUATIOB DISABLED, REQUIRED FOR AUTOMATIC ISOLATED 

BLOWDOVN ISOLATED ON TRAIN B ELOWDOWN ISOLATION 
-An RELAY DE'DWRRGIZIEG

O.1.IU.01.1 PT-3010A/EIC VITAL BUS 15 VOLTS LOW 3/3 PIR PRESSURE AND CONTROL ROOM INDICATION, REDUNDANT SEQ/TRAIN SEQ I SIS/SISLOP DISABLED 
AIIFT PE3AU/8/. PTSAN UICIATION 

PT-IIZISQ/LlC DISALED TO SIQ I 
(CATLOOPS V 1-I:E03ITSAII-VOLTS LOW CL 0 F bO NCIWTION POR CONTOLOO INDICATION , OWRETAWLCRC PTF I D U (LT-3O40I 0CS LOOP A BE INCREASED PER PROCEDURE, FA-UC I SA FAILURE CANNOT BE 

RESULTING IN CLR AND CL. ML0 DISTIGUISEED DURING COMBINED 
-~ -- ____ - * - - - - -- --- - -- ~ ----- ____ -FLOW IMBALARCEA1POTINTIALLT CLIBLE WITHOUTIQ PIT-lilTZ 

RICREDING RECI C PUMP LOOP. CHARGING PUMP MIDTER 
LIITATIOS USED TO DTIRMINE TOTAL 

CEAo.I-IgPUMP FLOW
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S. SAN ONOFRE UNIT I 

SONT FON1ILICTRICAL/ICTUATIONDEPEEODIBCTES

-LO AI;FFE TS1D---~-NNTEOD-Of TIEUUVMCOPENSATI~o___ 
ITsm I DEVICE ID COMPONENT ID FAILURE MODE DIPRNDENT FAILURES DNTICTION PROVISIONS EFFECT 0N1 Cd ENRE 

0___1.1.11.03.1 FT-31141 LOOP VITAL BUS 15 VOLTS LOW LON CLI FLOE INDICATION FOR CONTROL NOON INDICATION NONE AVAILABLE 1CLR FLOW TO ICE LOOP A WOULD IFCV-11150 FAILURE AND 
1N:ZDOIY[- - - ~~~RCE-LOoFU FICIEFPUN-uuEp-1vAIwcnog

R1SULTIEG IN CLI AND CLEIL DISTIEGUIEEED DURING COEBIID 
________________________________________________________FLO IBALANCE, AID FOTENTILLY CLE/ELI NITIOUT EQ FIT-lI11: 

LIMITATIONS USED TO DETERNINE TOTAL 
ClANGING PUMP FLOW 

03.1I.02;1 -CV 521--------1EoLU315-* VOLTS LAN - - VALVE1AILI CLOSED - -COTEO179EON -1NDICATIO 1NO31"QUII gotlNINL1NVAI1 
* 18-1909v) DE-ENERGIZE TO ACTUATE 

03O.1.11.03.1 CV-95T VITAL BUS Ni VOLTS LON VALVE FAILS CLOSED CONTROL ROOK INDICATION NONE REQUIRED NONE 

0EI.1.05.S1 HV-1021 VITAL BIS 16 VOLTS LAN fTRIN I Ef LOOP BANID C VENT CONTROL ROON INDICATION NONE REQUIRED NoNE 
HO-702C (E-3100) ISOLATION VALVES CLOSE 

--1 
_SICyto___s
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SECTION 12: AUXILIARY POWER
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AUXILIARY POWER SYSTEM NOTES 

1. The Auxiliary Power System FMEA, Table 12-1, is printed in 
several parts, due to the size of this database section: 

a. 4 kV System 
b. 480 V System 
c. 125 VDC System 
d. Common 

2. To facilitate anticipated changes to the SONGS 1 electrical 
system, Item numbers in this section have been assigned as 
follows: 

Train A Train B 
12.1: 4 kV Bus LA, 1B 12.2: 4 kV Bus lB, 2C 
12.3: 480 V Bus #1 12.4: 480 V Bus #2 
12.5: (future) 12.6: 480 V Bus #3 
12.7: 125 VDC Bus #1 12.8: 125 VDC Bus #2 

12.9: Common 

This does not affect the automated sorts for electrical and 
other dependencies, as the ITEMNO field is not used as the 
sorting key.  

3. Because long-term ECCS operation could be required beyond 
the capacity of the on-site Diesel Generator fuel storage 
tanks, the ability to retransfer ECCS loads from the Diesel 
Generators to an offsite source (normal or alternate), is 
conservatively considered to be a required ECCS function for 
SISLOP events. For purposes of this evaluation, repairs of 
common-cause failures of the non-seismic switchyard and 
transformer equipment are assumed, but repairs to mitigate 
single active failures are not.  

4. An automated sort of auxiliary power dependencies (COMP_ID = 
'BUS', 'MCC', 'SWGR', OR '125VDC BUS') is provided in Table 
12.2 as an aid to the reviewer.  

5. Potential single failure susceptibilities in the FMEA table 
are flagged with "*" as the first character of the 
associated ECCS EFFECTS field. Other open items (eg.  
required procedure or calculation changes) are flagged with 
"** as the first character of the REMARKS field.
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AUXILIARY POWER SYSTEM REFERENCES 

I. 4kV SYSTEM AND COMMON: 

One Line Diagrams 
5145331 220 kV Switchyard (Positions 1 - 6) 
5146828 Main One Line Diagram 

Elementary Diagrams 
N1545 Sh 20 Main Transformer Protection, 220 kV Circuit 

Breaker Position Relays 
N1545 Sh 21 Auxiliary Transformer C Loss of Voltage Relays 
N1545 Sh 28 Auxiliary Transformer C Differential and Sudden 

Pressure Relays 
N1545 Sh 34 Generator Disconnect Switch 
N1546 Sh 1 Auxiliary Transformer A and B 4.16 kV ACBs 
N1546 Sh 2 Auxiliary Transformer C 4.16 kV ACB 
N1546 Sh 13 Station Loss of Voltage Auto-Transfer Sh 1 
N1546 Sh 14 Station Loss of Voltage Auto-Transfer Sh 2 
5130351 4.16 kV Bus Undervoltage Relays 
5145385 220 kV PCB 1 - 6 Breaker Failure Protection 
5145395 Auxiliary Transformer C 220 kV PCB Protection 
5149630 4.16 kV Diesel Generator Breakers 
5150335 Reactor Coolant Pumps 
5150356 Exciter 4.16 kV ACB 
5150876 4.16 kV Bus Undervoltage and Underfrequency 

Relays 
5151031 Station Service Transformer #1 and 2 4.16 kV ACBs 
5151224 4.16 kV Bus Reactor Bypass Breakers RX1 and RY1 
5151922 Station Service Transformer #3 4.16 kV ACB 
5152239 4.16 kV Bus Tie 1A-1C and 1B-2C ACBs 
5156238 220 kV PCB 1 Control 
5156239 220 kV PCB 2 Control 
5156249 220 kV PCB 5 and 6 Breaker Failure Protection 

Other Drawings 
5149178 Load Sequence Table, Train 1 (Sh 1) 
5149179 Load Sequence Table, Train 1 (Sh 2) 
5149181 Load Sequence Table, Train 2 (Sh 1) 
5149182 Load Sequence Table, Train 2 (Sh 2) 

Procedures 
501-1.0-10 Reactor Trip or Safety Injection 
SO1-1.0-40 Steam Generator Tube Rupture 
SO1-1.0-60 Loss of All AC Power 
S01-1.0-61 Loss of All AC Power Recovery 
S01-2.6-4 Loss of DC Bus 
SO1-9-2 4160 V System Operations 
SO1-10-1 Diesel Generator Operations 
S01-12.2-6 Electrical Distribution Weekly Surveillances 
SO1-12.3-10 Diesel Generator Load Test 

Other Documents 
SD-S01-110 System Description: 220 kV Switchyard
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SD-SOl-120 System Description: 4160 V System 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 
SD-SO1-600 System Description: Diesel Generator System
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AUXILIARY POWER SYSTEM REFERENCES (continued) 

II. 480V SYSTEM: 

one Line Diagrams 
5146828 Main One Line Diagram 
5148062 480V Bus #1 
5148063 480V Bus #2 and 3 

Elementary Diagrams 
450528 Bus #2 Emergency Power 480V ACB 
455417 Motor Control Center 480V ACB 
455429 Station Service Transformer #3 480V ACB 
455430 Bus #1-3 Tie 480V ACB 
455431 Bus #2-3 Tie 480V ACB 
5150158 SIS/SISLOP Lockout Relays 
5150408 Station Service Transformer #1 480V ACB 
5150409 Station Service Transformer #2 480V ACB 
5150885 480V Bus #1, 2 and 3 Undervoltage Relays 
5151904 480V Bus #1 125VDC Control 
5151905 480V Bus #2 125VDC Control 
5151906 480V Bus #3 125VDC Control 

Other Drawings 
449227 Schematic, Main Transformer (ic. cooling) 
5149178 Load Sequence Table, Train 1 (Sh 1) 
5149179 Load Sequence Table, Train.1 (Sh 2).  
5149181 Load Sequence Table, Train 2 (Sh 1) 
5149182 Load Sequence Table, Train 2 (Sh 2) 
5149955 SIS/SISLOP Lockout Relays, Train 2 (Sh 1) 
5149957 Emergency Operating Condition, Train 1 
5149958 Emergency Operating Condition, Train 2 
5149974 SIS/SISLOP Lockout Relays, Train 1 
5149975 SIS/SISLOP Lockout Relays, Train 2 (Sh 2) 

Procedures 
SO1-1.0-10 Reactor Trip or Safety Injection 
S01-1.0-40 Steam Generator Tube Rupture 
S01-1.0-60 Loss of All AC Power 
So1-1.0-61 Loss of All AC Power Recovery 
S01-2.6-4 Loss of DC Bus 
S01-2.6-7 480V System Grounds or Faults 
501-9-2 4160V System Operations 
SO1-9-3 480V System Operations 
SO1-9-4 12kV / 480V Transformer Operations 
SO1-12.2-6 Electrical Distribution Weekly Surveillances 

Other Documents 
SD-SOl-120 System Description: 4160V System 
SD-SO1-130 System Description: 480V and 12kV System 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System
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AUXILIARY POWER SYSTEM REFERENCES (continued) 

III. 125VDC SYSTEM: 

One Line Diagrams 
5102173 125VDC System No. 1 
5149348 125VDC System No. 2 

Procedures 
S01-1.0-60 Loss of All AC Power 
S01-1.0-61 Loss of All AC Power Recovery 
S01-2.6-4 Loss of DC Bus 
S01-9-12 Battery Charger Operation 
S01-12.2-6 Electrical Distribution Weekly Surveillances 

Other Documents 
SD-SO1-140 System Description: 125VDC System 
SD-SO1-590 System Description: Safeguard Load Sequencing 

System 

(11
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TABLE 12-1: AUXILIARY POWER FMEA 

PART I: 4 kV SYSTEM
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A NOoRs UNIT I Page 296 o0 510 
TABL8 12-1: POWB DISTR18UTION SYSTEM FIRA 

LOCAL EFFECTS AND METOD OF INHERENT COMPENSATING 
ITEM I DEVICE ID COlPOlENT ID FAILURE MOO0 DBPINDBIT FAILURES DETECTION PROVISIONS EFFECT 0 BCCS REMARKS 

12 1 01 .01.1 - 1110 1. OPEN LOSS - F PO E N ONE ON O E PERIODIC TESTINGR[Y 
CUERENT LIMITING PHASES OP TRAIN A RING Do Da TESTING, NoNE REQUIRED FOE its DURING go TESTING, NoNE FOR REQUIRED FOR DG LOAD TESTING 
REACTOR TESTING VITO NORMAL OFF-SITE 3IS DURING NORMAL OPERATION OR1515 DURING MOGUAL OPERATION OR 

BYPASS BREAKEO CLOSED 
1__ 2.1.01.01.2 I-WINDINIG SNOBT LOSS OF FAULT PROTECTION FOR PERIODIC TESTING REDUNDANTI TRAIN FOR 00 POTTIA INOPERABILITY Of MI SEC ACTION ENTRY 

CURR1NTLlEITING_ * ONS 0OIR BPESSO RIF -ofTITOrEVRDFETAE-DBI-r!RIC-OE-EUEE-O-GLUtS 
REACTOR DURING DC TESTING WITH NORMAL NORMAL OPERATION FOR NORMAL OPERATION 

Off-SitE SOURCE ALIGNED 
12.1.01.01.1I-WIlDING GROUND LOSS OF WEUALOFF-SITT 

CUERENT LIMITING (C-IFME 0-NDING) FOE TEI REQUIRED FOE 113L? oil REQUIRED FOE IS FAILURE EN 
REACTOR VITO GROUND of BoRE TEEN oNE UNGROUNDED DELTA-CONNECTED 

- - - . . . . PEASE ElTSn17TRIP-OFUDm1rERU 

I1CO1 IBOLT5S GROUND FAULT ON 

12 1.2.01. 15bili BBAIBI LOSP 

12.-E - I 115 - AKER OPEN C-IFM1 02.2IDING 15-CT1NC 51CO1T1OLOON NDICID -DA 
IBRAIER) CANNOT BE BYPSSED, RESULTING REQUIRED FOR BIS3LOP EI. No EFFECT FoR 11ISLOP NANDSWITCN 11-113. TECEI SPEC 

IN DEGRADED TRAIN A VOLTAGE CTNAC ENTRY REQUIRED POE TEES 
1100.2 12CONDITIONS DUING l-LOADIN I.TRANSIENT VITO NORMAL OFF-SITE SURVEILLANCE) BECAUSE Of Dus 

* .SOURCE ALIGNED. NO EFFECT VOLTAGE DEGRADATION VOICE 
DURING SISLOP DUN TOIICEUQ_ _ __ _ _ 10rC 1-ontoS 
TRIP 

12.1.0.03.2 152-Im OEEAIER CLOSED C-IPNN 0-WINDING REACTANCE CONTROL ROOM INDICATION, NONE REQUIRED FOR NORMAL POTENTIAL INOPERAILITY Of NORMAL POSITION. Do BREA1ER 
(8BBAIIS)RESULTING YL SN IT CP 

12.0 2POTENTIAL FOE RECESSIVE FAULT NONE FOR N OPERATION OR CLOSED 
12..0201.DURING D1 TESTING 11/11VD TL 

TITI NORILOFFASIT I SOURCEO-it-tl0__08_813_DUIGONAL OP88Atloll 0 
ALIGNED. IN EFFECT FOR SL 
LOADING TRANSIENT 

IIO..02.Ua.I 152- I I 1z-IICII OPEN (SAMS OF1ZFAULT 1 P -0ICIO -RMTIODICETItG OUAll TR-ll FO r00TWITII-OPIBABILITI 09 ITICSC TI ON---T-I 01AEE) 0Tl CONTACT REQUIRED FOE00l LOAD TESTING 
- .I-0I.0.2.2 152-IRII Il-IICIN CLOSED I0TELOCK FROM D G URAk PERIODIC TESTING (SME sA O ISAMS 101 TNORIOL POSITION. TCE SPEC 

LOASr 0 08AICONTACT DEFEATED, PRMITTING REACTANCE IH A7I- --0-I-I IP -ITCTTll1TTRTOl1QIF RIDTHRDGIE 
TO N BYPASSED DURING NC LOAD LOAO TESTING 

TESTING 
12 o. 0.1 _1 5 2-1 ___ -5 : I C4 OpEN C-IFME I-WINDING REACTANCE 0PEIODIC 10011 INDICATIO 

(BERAIBE) CELL SWITCA CANNOT BE BYPASSED IT DC REQUIRED FOE DC LOAD TESTING 
SEEAME CLOSER, EVEN IN DG 
DERI TEST POSITION S-S-TOAD

I2.1.O0.03.2 MSO-111I IZ-IIC14 CLOSED INTERLOCK FEOM DO EREAREETA PERIODIC TESTING (SAE A (SE AS O -NOREAL POSITION. TBCH SPEC H 
(SEEES CELL 3 NITCH DEFEATED, PERMITTING REACTANCE ACTION ENTRYf REQUIRED FOR D1 _ .-.- - - - - - -- TO ER BTPASSR DRING DG ~----------- ~ .ATESTING 

BEBARR TESTING 
12.1.02.01.1 M111IBD DOS tic IZSOOC VOLTS LOW C-DFMR I-WINDING REACTANCE CONTROL ROOM INDICATION REDUNDANT TRAIN INOPERABILITY OF TRAIN A WITH 1TECH SPEC ACTION ENTRY 

iBBREOKEE . CONTEOL PONEE BYPASS BEERS CANNOT ER -B - YPASS BRAKER HISPOSDTIUND--11QUIREDWVITH EPSSE R AI r1_ (NIICIN( REPOSITIONED. if OPEN, MISPOSITIOND 

DEGRADES TRAIN A VOLTAGE 
CONDITION DURING SIS LOADING.  

TEANSIENT. IF CLOSED, RESULTS 
IN POTENTIAL FOP 8OI.SSIVE 
FACLT CURRENTS DURING DG 
TVATING
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TABLE I-I: POND8 DISTRIBUTION SYSTII FIBA 

LOCAL BPFBCTS AND MITHOD OF INRI NT CONPINSATING 
Its.__ DEVICE ID COMPONENT ID FAILUBS MOOR DBPEND8!i FAILURES DBTECTIOl PROVISIONS IFFCT 0N BCCS REIARIS 

- --- --- -- -- --- --------- ---- --- -- - - -

I.1.03.01.1 152-110C0Z NEARER OPEN LOSS Of NODAL OFF-SItH SOURCE CONTROL ROOM INEICATION REDUNDANT TRAIN POE lIS, NOHE INOPRABILITI OP TRAIN A FOR $NORMAL ?EEDER BREAKER POE BBS 
(BREAKER) FOR TRAIN A. NORMAL FOLLOWING REQOIRHD FOR SISL4OP IS, NOE POR SISLOP 1IC. TECH SPEC ACTION ENTRY 

_____ SISLOP. No IFFUC? If BUS 1IC REQUIRED POR THIS CONDITIO ...  
- - __ __---.--- ERGIZIO PROM ALTERNATE BUM TO INABILITY OP ATERNATE 

SOURCE VIA TIE BREA(BR BICll OPPEITE SOURCE TO MAINTAIN 
1_.1.0__01._ 1!2A11A0US VOLTAG DURING 

O1l LADING TRANSIENT 
12.1.03E.Z0.1 IZ-IIcEZ BAKER COSED NORMAL OPP-SITE SODECE CANNOT CONTROL ROOM INDICATION, REDUNDANT TRAIN (OE IASLOP, 8I)OPERABILITY OP TRAI AFOE NORMAL POSITION 

(BREAKER) - -BE ISOLATED PRAM HAS 1IC, PERIODIC TESTING N0 ONE P O LOP VITO DEGRADED SISLOP, INOPERABILITY OP TRAIN___________ 
DEGRADING TRAIVI A 1ILOP------ -- - GRID CONDITIONNOREIEQUIRD I OR EISWP MITE DEGRADED GRID___________ 

RESPONSE Nf ENERGIZING C-B111R FOE ERs CONDITIONS, NONE FOE BBS 
______VIA B-SECONDARY. ALSO PREVENTS 

( IITRAIN B 31SLOP POE DRRADD 
1RID CONDITIONS DUE TO 
INABILITY TO OBTAIN TRiN A 
LOB 

12.1I0.2.1 ISO-BICOI I9N (RELAY) CONTACTS OPEN BRAKER MILL NOT TRIP ON SEQ PERIODIC TESTING (SAME As ...El S(EAME AS 11.1..1.11Z RELAY ACTUATED BY SEQ I OR BUS 
- (BRIEARI (OFF) (LOB, LOP, SISLOP) OR BRS 11_____ __________(C DV RELAY I17-S11 

UNDBRVOLTIGE SIGNALS -- -- _ __________ 

IZ.0.3.OZZ 152-IIcol 9 IN(RELAY) CONTACTS CLOSED BREAKER TRIPS, BUT CAN BE CONTROL ROOM INDICATION, (SAMENS I ...II (SAME As IlIIII SURYEBLLANCE TESTING MUST 
(BBAIB) PTS(ON) RTCLSPD AFTER SECOND TIME ANNUNCIATION SPECIFICALLY CHECK PO RELAT 

DELL-.-3. CONTACT 5AILUR- SINCE CD 

PREVENTS RETEIP If BEER 
AE)SUBSPQOTNTLY RCLOSD 

12i1 3.O3 I152 C BiEPM 1 CONTACTS OPEN BREARR MILL NOT TRIP IN EVENT PERIODIC lSTING mONE RO P IsISISLOP NORMAL POSITION OP CONTACTS.  
(BRAIB8) POTCTBV TRIPS OP C-1F1R DIFFERENTIAL, SUDDEN PAILURE ADDRSSES ONE TRIP 

PR-SSOEE OR OTHER TROUBLE FUNCTION (CONTACT SET) AT A 
SRMIING CIFNRI TRips To........ ___. TIRE. REMAINING PROTECTIVE 

1C 0 UNAP52C110 TRIPS PREVENT AULT 
_________________ PROPAGATION TO I kV SIGE RH 

LOSSOFIO5ICA O iCSIF0R UCONTACTS CLOSED BREAKER TRIPS IP CLOSED,. CONTROLBOOM 0 IIDICATICI SOUNDMITiTRliF1RSIS, 50115IPIRABILITI OP TRAIN A FO RC I SPEC ACTION ENTRY 
DEARR) PROTECTIVE TRIPS CAUSING LOB FOR TTRAN A. ANNUNCIATION REQUIRED FOE SISLOP OR I S BUS 813, 10 8 POE SIBLOP ORIP BUS REQUIRED POE THIS CONDITION 

NORMAL POE SISLOP MITO C-BPMR lIC ENERGIZED PROM ALTERNATE 1IC ENERGIZED PROM ALTERNATE 
STROUBL. No IFFICT If BUSC11V 1811ll11 FORIlClCO0T0 
ENERGIZI D FROM ALTIRNATB 
SOURCE VIA TIE BREAllI 11CUR OFFITS_80UC__TOMAIITAIN 

I:A. I-r 152-IIrDZ- -BRIRSIICOI, CONTACTS OPIA - US]I1C PARALLELED ALARM ECD~ ETN11Rh~ IUUOEPSSPOETBI OTO 

-12181 00A001 TRANIBRIOTRO 

liBA04A ICh, INOPERABLE. N0 EFFECT ON BEER SCHE PROM ALARM CT FAILURE.  
hEI OPERATION TA SLARM ACTUATED I E 

CLOSED OR IP DG l C-CIM 
PABALLELED TOALTEENAT! SOURCE 

- IZ.1.03.01.2 I52-IICOZ BEERS IICOI, CONTACTS CLOSED BOS 11C PARALLELED ALARM PERIODIC TESTING NONE REQOIRBE NONE 
(B RARE I 11m0, IICI CANNOT SE CLEAORD. NO PVICT 

8 ON BEIR OPERATION .-.  

UiOOTAS IA
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TABLE 12-1: POWER DISTRIBTION SYSTEi FIBA 

LOCAL EFFICTS AND IETHOD OF INBRENT COMPENSATING 
ITE I DEVICE 10 COMPONENT ID FAILURE BARB DPENaNt FAILURBS DBTBCTION PROVISIONS BFFICT ON ICCS 8E1ARKS 

- -- ------------.- --------- ~- --------______- - - - -- - - - --------------- _________________ 

1210.0. 5-102 aCOTCS CONTACTS OPENi BUS MdC PABALLLtlD ALANK AND P8R1001C TESTING BBDUNDANT TRAIN FOB SISLOP, POTENTIAIL LONlC-TitlIICRPC CIH IN lZI0.SlIs-CZ. a CT NTACTSOE u 0 iDNAYTANLN TBd Spie ACTION ENTRY 
(SBlAlBB) DC DROOP CITE DISABLID. 1ONE REQUIRED FOR SIS INOPIRABILIT OF TRAIN A DC DUB EUIBED FOR TIIS CONDITION.  

IBSULTS II ISOCIROIOUS DO 1O00 TO INABILITY TO TRANSFER BUS DROOP 108D BQUIRED FOB 
-3ICE CAN CAUSE DG OVBLOAD -lC FROM 00 TO ALTERNATE OR PARALLELD OPEBATION TO PERMIT 
TRIP DURING PARALLILBD NORMAL OFFSITE SOUNCE WlTNOUT CONTROL OF DG LOADING. DROP 
OPERATION FOR TESTING ON LOSS OF BCCS LOADS AND PICIUP OTIRVISE RQUllD 
FOLLOWING OFF-SITE POWER 
RESTORATION POST-SISLOP 

IZ1.103.05.2 152-1IC0 a CONTACTS CONTACTS CLOSED BUS 11C PARALLELED ALAN VILL PERIODIC TESTING EDUNDANT TRAIN FOR SISLOP, IOPERABILITY OF TBAIN A 00 $TiCe SPIC ACTION ETRY 
.IllE lliR - . . . . . . . D1OCCU I S BCEV/IZ lD1ug1 0111110 180 FOR -[ REQUIN8D FOR THIS FAILURE.  

OTE SOURCES. DO DOP CIT NORMAL POSITION. CISOCEROOUS 
ALSO ENABLED, RESULTING IN 0M REQUIRED FOR LOB, LOP O _ 

LOSS 61-114-1UR90 10y TSoL......--- ISLOP OPERATION TO ENSURE 
FOR SISLOP PROPER FREQUENCY FOR LOAD 

MOTOR PERFORMANCE 
IT17O.T 5ldiF2 C --- lONTACTS CONTACTS OPEN DUS li CINOT N8 RE-EII0ZED PERIODIC TESTING NONll REQUIRED NONE. NO INTERRUPTION Of NUB NORBAL POSITION. DROP AND 

BBIAlEl) PROM ALTIRATE SOURCE NEC RCCS LOADS MILL OCCUR PECUP VILL RESULT IN 
POST-TIP IICIPT BY DROP A110DURING DROP AND PICKUP OP INTERRUPTION Of RCP OPERATION, 
PICI l IF RESTARTED, FOR SR EVENTS 

II.I.03.6.2 15Z-11CO b* CONTACTS CONTACTS CLOSED IlTBLOCI TO BUS TIE BREAlR PERIODIC TESTING 101 REQUIRED NONE BREAUR AUBILIARY CONTACT 
(BRBAIil 1100E DEFEATED, PERMITTING FAILURE AND CONCURRENT 

IIORAIDFFSITI 5OURCE IND IAIN OPERATOR RERAN EQIRD To 
S PARALLELED PARALLEL BAIN GENERATOR 

GMAN:UIALLYRTHEROUG BUS SIC I_ __ THROUGE NUS SC. TEES IS A 
DURI jIGEEATOR -_DOUBLE FAILURE SCENARIO IC 

COAST-BONN IS OUTSIDE SIS/813LOP DESIGN 
BASIS Of PLANT1118_1_II__UPI_0 

12:;D;D;ESZ:IC1- I18 616 ON EBABEE TRIPS AMD SENDS - CONTROL ROOK IND ICATIOfW -1BDUVlDINT 1NITU - INPRBIT~II~OILA LOCUPRVENTS 
(EBRIAIBRE EBLAysl OlECLOAD LOCI-OUT SIGNAL TO CLOSING BEERS TO A FAULTED BUS 

BLOCi CLOSING Of I P EER AND813 
-______ .- - ______________ ..--- . - -- BUSTIRBRIB TO PREVENT---------___ __-_______ 

R-ENERGIZING POTENTIALLY 
FAULTED D1S. NO EFFECT IF O0 OR BlTAT0,Sg S TIERBRI TALSRAD 

CLOSED 
12.103.0Y?15-CO lEG, 1811 APP BREAKER OVERLOAD TRIP PERIODIC TESTING NUMB REQUIRED FOR SISISISLOP NONE FOR BISISINLOP NORMAL POSITION. BUS FAULT 

IDNIAIRI 1ELAYI DISABLED IF-A1AULTUCCURS, - ___ -PU1IOELWEX 

POTENTIALLY RESULTS IN 4kV FAILUR S A DOUBLE FAILURE 
NOG ELECTRICAL FIRE L SCENARIO VOICE I1 OUTSIDE 

PLANT 
IZ.I.03.08.1 152-110Cz BUS 11C IZ5VC VOLTS LOW BRE CANNOT BE TRIPPED ORCONTEOL ROOM INDICATION REDUNDANT TRAIN FOE SISLOP, INOPERABILITY OF TRA FAR FAILUE TO TRIP IICO MOULD 

.B*A(BBRAIS CONTROL POWER RBCLOSBDDEGRAUINGTRAIN A 315 SISLOPTONFOBJTUNI F 
SISLOP RESPONSE FRPON DG 1E VIA BUS IIC 

12.1.0401.1 152-IIA04 DREAIER OPEN LOSS OF POKER TA RCPS A AND C CONTROL ROOK INDICATION NORMAL OFSITE SOURCE FOR S1S, TRAIN A ALTERNATE OFFSITE $NORMAL POSITION DURING PLANT .IB AKIC -ST00 IF DURING PONES OPERATION.LBUS -IBDDUSDAITS IRASI FORSSISLOP PIIC 

SIIAN IMINC CANNOT BR FED FROM POTENTIAL LONG-TERM M N TO GRID. SATE DOSE 
ALTERNATE OFFITE SOURCE INOPERABILETY OF TRAIN A FOR CLd REV LTO PRECLUDE CREDIT 
OAI/ADIPRS SISLOP DUE TO INAILITT TO FOR RCPs[OAND URLVEQD

TUANSFSR BUS SIC PEON Di TO SINCE CANNOT STPRT RCPY FRAN 
OF8SIT SOU81K ITE C-IR BUS IC/TC POST-TIS/ALSLP 
RFLATUD LOP AtTUUT INTEIUPTIFNFOF I0CS 

L0ADS BOB TO UOLT TRANSIENT
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FAILURES UNI EI-C O ag 2CCE 510R1 
TABLE 1F-1: POWtI R DISTRIBUTION SYSTIN FRHA 

LOCAL PRINIIEENT COCPLISATING 
TU I ERCE A COMPONENT ID FILURE OER NT FAIUS DTECTN ROVISIONS EFFICT 01 CCS E ARALS 

- ------------ --------- GENEA--RTRI-ED VOLT-LO------------______---------------_______----___---___ 
(SSDBuEoeSR~fIDd_8~1~wlll)0Ral/1L0PNRI 

(UEIl) (IND 1ENRTOR 

CFR NRTOR FFECTS FRC I TRUP ISOAC 

ENERGIZED FROM DG 
1I.1.04.02.I 15Z-IIAI REI (RELAY) CONTACTS OPN AUTOMATIC RCLOSE OfIRU VoR PERIODIC TESTINOR Novi 

(BRIAIIR) (OFF) LOVATS IS DISABLED. MANUAL ACTION REQUIRED TO ALIGN 
12.A.0R RECLO.URE FOR ALTERNATE OFSIT SOURCE EVEN 

. . - -ALIGNMENT -OFF -ALTERNATE - ___________________- ? T TUCIMONSIS _ .  

OFFSITE SOURCE UNAFFECTED DESIGNED 
12.1.04.03.2 Is2-IIAUI EBl (RELAY) CONTACTS CLOSED 1A8S R-CLOSE SIGNAL TO BEN PERIODIC TESTING NoNE REQUIRED NoNE IVERIFICATION REQUIRED TEAT 

(ILATS (ON) CAUSING PREMATUE CLOS
BEFORE 1O Y ISOLATION COMPLETE RELAY WE HlNETOINT lD) I 

LOP INOUTC to PREVENT 
1.1007.0 15 0ITrSCIlC O T L 

FAILURE DUE TO FLASEOVER BY 
RESIDUAL OUTPUT Of GENERATOR 

--OFFFR.il AUTOMATIC TRIP GLOCIISTOR PSBIODIC-TSSTING OPS--SrIU88D -- O8 TS P SID IV 
(OIEAR) 16-ZA D0 STEARER OR INTERLOCI TO BuS OVICUERINT ISOLATES FAULT URELAYS) TIE BEl IICOI TO ISOLATE PRO MAIN GENERATOR AND 

.~. ~ ~ ~ - -- FAULT ON AI 1- MIV ------- -~- - -_ _____ - - TRRIOSEIALTCAEROrBF 

OVIECUREINT IS DISABLED (RE)BWERGIZED NITEOUT A SECOND 

C_______TFAITBRIPPIDER(VOLTSCLLOIN 

BUSLTIE 0BEC BVC IWI 

lillull ?[0I stlDGci 

OUTSIDE SI/SISLOP DESIGN 

12.0I.3.2 152-11A01 1W6-I, 1861, ON ERIOKEE TRIPS, CANNOT E CONTROL ROOM INDICATION NORMAL OFFSITE SOUCE FOR 1, TRAIN A ALTERNATE OFFSITE TECE Spec ACTION ENTRY (EREAKIE) INE-ZA RECLOSID TO ALIGN ALTEINATE REDUNDANT TRAIN FOR ASLOP SOURCE INOPERABLE, RESULTING IN REQUIRED FOR TGIS CONDITION 
8 ll---- RLAYS) -OFSITE SOURCE TO BUTO8C8A 

INOPERABILITT OF TRAIN A FOR 
____ NISLOP DUN to INABILITY TO 

OFFIT SOURCE NIT CDIFSR 
RELATED LOP 

12.04 . ISZ'IIA -OTBEE MAIN GIN CONTACTS UPEN DEBASER WILL NOT TRIP IN EVENT PE TIODICTSTING- 058G80NREQ NORMALOSITION -OF1ONTACTS.  
(BEBARIR) MAIN/A/I-IFHR (OFF) OF IPNE DIFFERENTIAL, SODDEN FAILURE ADDRESSES ONE TRIP 

PROTECTIVE TCIPS PRESSURE OR OTCER MAIN FUNCTION (CONTACT SIT) AT A 
GENEATR, MAIN IF R O A/-LETS BILAIWING POI VI 
IFNI TROUBLE TRIPS PREVENT FAULT 

PROPAGATION TO PI V ROOM 
1t.1.UI.04.2 152-11AOI -OTHER MAIM GIN CONTACTS CLOSED (SAME As I2II2l CONTROL ROOM INDICATION---(SMEA I.;:Z------(SAME AS-IZ.II2l- STICKBSPRCAICIO-ETRY--

(BRER) MAIN/A/A-EFMD (00) REQUIRED FOR TISI CONDITION.  
PROTECTIVE T0IPS CONTACTS CLOSED ON 

BSIOUT- LO-STP OVGRSPID,-LOSS 

OF FIELD, DIFFERENTIAL, 
NEGATIVE P0ASE SEQUENCE, 
STATOE CR008D, SUDDEN 
PRISSUE, OR OVRCURENT
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TABLE 12-1: POWER DISTRIBUTION SYSTEM FMRA 

LOCAL BFFRCTS ANDl ETHOD OF IlORRRT CONPINSATING 
ITIM I DVICE ID COMPONNT 10 FAILURE IODS DPB1DTY FAILUBBS DBTRCTION PROVISIONS EFIRCT Ol ICCS RBARIS 

- -- --. . . . . . . . . . ---- ---- -- -- 

i.1.04.05.1 15-11104 194-2 (IBLAYJ CONTACTS OPEN ORRAIRR VILL NOT AUTOMATICALLY PERIODIC TESTING NONE EQUIRRD move NORMAL POSITION. OPRATOR 
(8RIAlIR) (CFF) TRIP ON LOVATS SIGNAL (HAIN ACTION REQUIRED TO ALIGN 

_____ ~~~GIN TEIPPRD, MOTOR OPERATED __________ ___ __ LTERNATE OFFSITE 10URCE EVEN 
-. . . . . . . . . . 01SC 11RC CLOSE D DBUS_ If LOVAtS FANCTIONS3 AS 

MICIZC UNDERVOLIAGE[. MANUAL DESIGNER 
TRIP AND IBCLOS UNAFFECTEDllif ilT IT t) fcicoo 

,'~f1f.O7Fs±~HO-i1:lRA~h) CONTACTS CLOSRI (SANR ASI..IDD CONTROL ROO ffINDE - -TSND As I....(hH AsI....Z StRel SPEC ACTION HNtRl 
IBEBAIR) (O01) QUIRED FOR TN13 CONDITION 

IZ1.04.08.1 151-1104 a CONTACTS CONTACTS OPlI LOSS OF BeER CLOSED INTRLOCI CONTROL ROOM INDICATION IONS REQUIRED FOR 815, POTENTIAL LONG-TERM STICK SPEC ACTION ENTRY 
0 0 I N) 0TO C0 SLOW1 CO1ST2WN ENAB- REDUNDANT TRAIN FOR iiCLOP TSOPEEANIL[TVOf TRiN I FOR REQUIRED FOR TCIB CONDITION.  

SOURCES PARALLELED ALARM AND NIELOP OEt to INABILETY to LOVATE AND RCP SLOW COASTDOVIN 
LOVATS END-OP-SEQUENCE _____TRANSFER BUS tIc FROM DG To Not CREDITEDl iN SES/SISLOP 

S- ~~INDICATION. LOSS Of DROOP -- - - ____ . OFFS[TE SOURCE FOE C-lIME EVEN1ts 

E2.NABLE INPUT PREVENTS TRANSEE RELATED LOP, TITAOUT LOS OF 
OP BUS tIC FROM DO TO ___________ CCI WASL___ 1D_________ 

- A~~~~~~~LTDRNATOPPFSITH SOURCE _________________ 

WITHOUT DROP AND PICKUP 

2I7 .COC 151 110A4 'bTONTACTS CONTACTS CLOSID RCP SLOW COASTROWN ENAILRE Id CONTROL LOON INDICATIONE REQUIRED NE0E REV REQE: DIR FROM DO TO 
(R0 AIR 0. DROOP BUABLSD VITE BUS ALT OFFRITE SOURCE MUST OCCUR 

BIA/IC IE lEtAKER CLOSED. T Lit BUS IRa ENIOGIZED BEFORE 
LOVATS ST I aIAL(AI 
iND-OF-SEQUINCE PRIOR TO A0 FAILURE 
RICLOSUER. DROOP ENABLID 
PRIRETS ESOCERONOUS OPIRAION -

OP Do ITE BUS IA-IC TIC-BER O 
CLOSED ________________________ 

152-11104AV CONTACTS CONTACTS OPEN LOSS OF BRIE OP ININTILOCI TO CONTROL 100 INDICATION 
(BREA[IR LOVATS AND BUS ID-IC TIE 

BR. LOViTS l UTO-OPEN Of 

__________ -- - - - -- ROTOR OPRRATED DESCORCV-AND -- _ _ 

ICLOS . OF IIAD/ DBOOP 
DISABLID. III BRIE CANNOT 8B 
CLOSED to RE-ENERGIZE BUS 
FROM OASTE FCEiTS BY DROP 
AID PICKUP OP Ius IC 

-CONTCTS ONTACS CLS-DTITERLCK DSAOLI-A0 TS -CNCRNTACTS CLOSED ION DET0fEELOCE-FDESABLERITLOP fBUSS - C7 NTROLD-1OOEINDICATfIONf
(BREA[RiE NIA-IC TIE BEER IICOI, ERROR) NEEDED POE PARALLELING 

S- -PERMNITTING PARALLELING OF MAIN OR MOD FAILURE to OCCUR, WEICE 
GENERATOR TO NOEMAL OFITE - - - - -I0UTSID3II1SOS1LOP DEIGN 
SOURo TqROUGu BUS oIl. MU OASIS 

ETFACT ON ID DUE TO SEPARATE 
1NERATOR VOLTS OPENillCT 

P8IMISSIVE AND TTIP OC BUS 

LOAD M Olil BIUlCl FOR IS, POTHITILTLOSGTIS TICH SPICRECTIOE IRTST 
--I~i.I4. II;115-IO - RUS IIA-125VDC VOLTS LOW BRIE CANNOT Re TRIPPED If CONTROL ROOM INRICATIOIIN__ N ORMALOFSTSUC ESS ETALEN~OPOE SEESE CIINE 

IRRAIRA) CONTROL POWER CLOSED OR RECLOSRO IF OPBN REDUNDANT TRAIN FOR SSLOP SOURCE NOlIRRARLE, RESULTING IN REQUIRED FOR TEES CONDITION 
RESULTING IN LOSS UP ALTIRNATE POTENTIAL LONG-TERM 

-. - - OFFSETS SOURCE TO BUS tic IROPBRARILITY OF-TRAIN A FOE.......  
SISLOP DUE TO INABILITY TO 
TRANSFER BUS NIC PEON Do TO 
OFFSITi SOURCE WITH C-IME . .it 

RBLATED LOP
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TABLE 12-1: POWER DISTRIBUTION SYSTEM FA8A 

LOCAL EFFECTS AND MTHOD OF INIRENIT COEPINSATING 
ITIl A DEVICE ID COMPONENT 10 FAILURE RDE DBP1DBlT FAILURES DETECTION PROVISIONS IFFICT ON ICCS BHNAIS 

12.1305.01 A BUS 1fl1 OHI R(IS OPng ON1RC1" CFT1IPS1nD CONTRORoomINDICTou1 11ONEEQUF D 
KSE LOADS CANNOT BE NESTARTID FOR 3TE. 152-1IA03, 151-11101 

N0 IFFICT 0 ICCS LOADS RISPECTIVILI 
ilt.-O.SCIOS "_Ij_- _.. KIEE1(s) CLOSED - ECPAOSC CANNOT 1161P1OTOLNO NrIIO -N ii~ jN~ftbE NU~IL WIWEI I6RNAP&IIHUBE WONW 

NSE LOADS TO CLIAR BUS 11A PLANT STARTUP, 01 81LOP. FOR SIS DUING PLANT N/U (NI OPBRATION. TECI SPEC ACTION 
NONAL OFFSITE SOURCI FOR SIS TIB ERIE 1I1C0 CLOSID). TRADl A INTET 8EQUIEED VITE TIIS 

D1UBIONARLOPITO r-ALT OFFITI OUCI ALSO 11jFAILUI . FAIUBITORIRP.~ 
RESULTING IN POTINTIAL 310O FOR S1 8 BUS VOLTAGE 
LON-tEEB IN? OF TRAIN A FOR CALC DC-3325 (DC-3E5 FOR 
SISLOP01UTOTHI1ILITIF ~O F OStDCP -155C ONFICURATION 
TEANSFI EUS EEC FROM NA TO 
OFFITE N/C-IFil LOP 

I 0715. 02t 11US III27:11 (RBLATW CONTACTS OPD - RCPS A AND C VILLTOT TRIP- PIODIC TEWTING BSTRIFOTCPEDS lD REDUCRIDT EilT TTFTIEIA ORMAL mOSpTION Bus-I 
lSE LOADS (OFF) AUTONATICALLI 0 BUS IIA SISLOP TRIP OF flE EIE DURING FOR SIS/SIELOP DURING PLANT UNDEIVOLTAG RILAI 

UNDE8VOLTAG DURING NOEMAL PLANT STARTUP, NON BQUIRBD STARTUP (MITil BU Il-IC Ill 
. .BAl ialEATUFOPIRATION. RCP ----OR8-gig F 15151-0 DURI oU IIORKALEBRIE CLOD. 1 FOI 

SLOV COASTDOVI UNDERVOLTAGE OPIRAtION 818/810SLOP DURIG NORAL 
TRIP, SIS/SISLOP TBIP AND OPERATION 

12.105.0.1 BS IIA 121-11 (RELAY) CONTACTS CLOSED RCPS A AND C TRIP, CANNOT EE CONTROL ROOM INDICATION, NOil REQUIRED FOR SIS181,OP NONE FO N18/1SLOP 
lSE LOADS (01) RESTARTED VITE MAIN GENERATOR PIRIODIC TISTING 

.OPIRBATID . NO FFECT ON 
RBSTAET AFTIR Aill GENERATOR 
TRIP 

.15.03.1 IUS1If -- 81-I ON RCP SLOVCOASTDOEN IPEIODIC TISTING lITFT lif ilD- -RIDUCE D LTABLTI OF T[lFlA n TEiRBDGIZDEDWIEalNi 
NSB LOADS 281-1 (181-1 CLOSED, 81-1 UNDBRVOLTAGE TRIP SNARLED, SISLOP TRIP OF NIIll DURING FOE SIS/SISLOP DURING PLANT GENBRATOR FREQUENCT Y 58 8E TO 

OPEN) NORMAL UNDIEVOLTAGI TRIP PLANT STARTUP, NOil REQUIRED STARTUP (IlT BUS IIA-IC TIE SELECT RCP SLO COASTDOVI VS.  
DISABLID P-ORISTSISLOP DURINGTORMAF-R88 CLOSID TON E0018RN1 ORNALIT-POIRTDINLTAu 

OPERATION OPERATION 0 AFTEI MAIN TRIPS. 10 IFFBCT ON NANUAL 
GENIRATOR VOLTS ( 401 tE8P/RISTART OF RCPS FOR SGTE 

UORALIGININ UP-ILTRIlbts 

OFFSITI SOURCE 
1Z.1.I5.03.2 BUS IIA Z8l-I OFF RCP SLOE COASTDONN PERIODIC TISTING NONE REQUIRED FOR SIS/S1SLOP NoNE FOR SIB/SISLOP NORMAL POSITION DURING PONEE 

(81-1 OPIN, DU-1 UNDRVOLTAGN TRIP DISABLID OPERATIO- __ 

CLOSED) NORMAL UNDERVOLTAGI TRIP 
ENABLE0 

1 DTSTU TISN1IA ZID lILATI --CONTACTS OPN RCP A-AND CSLOV'COASTDON PBIODIC"TISTING - - - REQUIEEOFORSISSISLOP1OrFOR 1T51 LO PROEMA L OS TION.-AIN 
IS LOADS (OFF) TRIP DISABLED (TRIP VILL NOT G RATOR UNDERVOLTAGE RELAY.  

OCCUR ITi MAIN GIN VOLTS SLON COASTDONN TRIP ENADLED 
4011- . NORNAL1ND1VOLTAGI, ONLT It EED1iIABIOR E17 

0 8 lB OSLOP AND MANUAL TRIPS CLOSED AND IN D1GRATOR 
UNAFFECTED FREQUENCY is ( 5N ED.  

BU Z::5OIDRS III-Y- (RELAY) CONTACTS CLOSED IRCP COASTDOVN TRIP NULL OCCUR PDRIODIC TESTING NoNE ERQUIRED-813 SIISLOP EOERFOESIIJ11SISLOF - -RELAY-ENEEIHGIZ1D IEEUEADE 
USE LOADS .(ON) AS SOON AS NAIN GENERATOR GENERATOR VOLTS ( 40 1 AS PART 

FEIQUENCI E ED o, OF RCP SLOE COASTDOWN SEQUENCE 
isHIRQFSPUCTIVF Of OLTATE.-U II-A I---T---I----.------- -. llI 

NORMAL UND1UVOL8AGA TRIP, 
SISISISLOP AND EANUAL TRIPS 
UNAFFECTED ...-.. U.ICT IS ( 8 1
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TABLE 11-1: POERB DISTRIBUTION SYSTEM FNEA 

LOCAL IFFICTS ND 1ETOD OF IHRBIET COPINSATING 
ITEM I DVICS ID COMPOYEN ID FAILURB NODE DPiNDiNT FAILURES DETECTION PROVISIONS EFFICT ON ICCS 18ARIS 

IZ.1.05.05.I BOS IAII 194-Z (RELAY) CONTACTS OPEN LOVATS TRIP Of ECPS A AND C PERIODIC TESTING NONE REQUIRED FOR 311/S1SLOP HONE FOR SIS/SISLOP NORMAL POSITION. LOWITS NOT 

IS& LOADS 1OFF) DISABLED. NORMAL UNDEEVOLTAGE, CEEDITED FOR SIS/SISLOP EVENTS 
SSSLOP AND MANUAL TRIPS 

..--... -----. . . . . . . . . UNAFFECTED 

11.I1D05O051 BOS #[A 194-2 (BELA!) CONTACTS CLOSED LOVATS TRIP Of ECPS A AND C. PERIODIC TESTING NoNE ENQUIERD FOE IEs/8SLOP NONE FOR NII/SSLOP ISGdB DOSE CALC REVISION 
NS1 LOADS ___(ON) PUMPS CANNOT E1 RSTARTED _ __________________REQUiIE to PRECLUDE CREDl? FOR 1C.S. 301 REVISION 

REQUIEED TO ADDRSS POTENTIAL 
SINABILITY TO RESTART RCPS IN 
UNAFFECTED LOOPS 

11.1.05.06.1 BUS IIA 1-SIS CONTACTS OPEN S1S/SIELOP TRIP OF RCPS A AND PERIODIC TESTING RIUNDANT TRAIN FOR 11S EEILING REDUCED TRAIN AI ILCTILCAL NORMAL POSITION. FAILURE TO 
NR LOADS _ (BLAY) (OFF) C DISABLED. SISLOP TEIP OF BUS PLAN? STARTUP, IP OP S NARGIN FOR NIND EDUCED TRIP RCPS DUE TO TIS SINGLE 

__ -.- .-.--IAiC IEa MRE (ICAI W-- --- A I TIBREAKER FOE NINLOP. BELIAILITY FOR 313LOP, DURINGFILURESON ACCE i PTIELE FOR 

UNAFFECTED NONE REQUIRED FOE SIB DURING PLANT STARTUP (NITI BUN IA-IC S1S BY BUS VOLTAGE CALCULATION 
NONLOPERATION IE EREAKER DECOI CLOSED) DC-3315 (DC-312S FOR POST-ECP-.  

USAFFICTURAD 

It.I.DS.D6.2 SOS 11A 194-SIS CONTACTS CLOSED RCPS A AND C TRIP, CANNOT DE CONTROL BOOM INDBIIION NoNE REQUIRED FOR SN/sISLOP NoNE FOR 818/SISLOP SGTR ROSE CALC REVISION 
N(0 LOADS 1LA!) (ON) RISTARTID BSTASTEDBREQUIRD TO PRICLUDI CREDIT 

08FOR RCPS 

12.1.05.07.1 BOS IIA S IA 125VDC VOLTS LO l RCPS A AND C CANNOT CP TRIPPED CONTROL BOON INDICATION REDUNDANT TRAIN FOR SIS DURING REDUCID TRAIN A ILICTRICAL IIC PSC ACTION INTRIT 
NSB LOADS CONTROL PONIB OR RESTARTE D TIE RE11 TRIP PLANT STARTUP lR FOR SISLOP, ARGIN FOR SIL DURING PLANT S/U REQUIRED FOR INOP ALTERNATE 

UNAFFICTED O RIQUISD FOR SIS DUlt ilPLrylTTl uI TB U fl ISB811f 3 ONLAQB CALUATI.  
NORMAL OPERATION TRlI A ALT OFFIT SOURCE ALSO FAILURE TO TRIP RCP SON 

1-S CTC COD CSDTS , ITB CNO80 II l0 10_8ll O_181 OP, CAUSING POTENTIAL LONG ICCEPTSL FOR 1 BY VOLTAGE 

(BILAI)-O111F (011 IISAIED BfillBDM TOPlCLUDS TClIT 

DUD TO INABILITY TO TRANSFER FOR POST-DCP 355 
- . . . . . . . . - ..... ~ . . .. ___ .BUS 11C FROM DG TO OFFSITE V/ CONFIGURATION) 

1I-.0 1. SUUSS A 194-2 (RELAY) CONTACTS OPEN BUS IA FEEDER BRC E ICAA l AND PERIODIC TESTING NON REQUIRED FOR 813/ iSLOP NONE FOR AII/18LOP NOCAL POSITION. OPERiTOR 
CONTROLS (OFF) ROPS A AND C MILL NOT IlfillfTIC__CI_0880). ACTION REQUIRED TO ALIGN 

10ILOBTO RINAATOAUTOMATICALLI TRIPO0LIVCI A L TE FA FFI T flP-C l COSIGNAL, CAUSING 0P RCP IF LOVATS FUNCTIONS B A 

COASTDONO N0 OTl GENERATOR DISIGNID C-3JE __(00-J__t 
DVU. FLTOI ITLICOASTDOII O AMUSFF POTC35 

BUSP II N0ID T FFiI / GIFGIItlH 

12.1.01.01.1 BuS 111 191-1 (BELAY) CONTACTS CLOSED UNDRVOLTAGE TRIP Of ALL CPS PIRlODIC TBSTING NORMAL OFFITE SOURCE FOR SEN, TRAIN A ALTERNATE OFFSETS 8TEC8 SPEC ACTION ENT 
CONTROLS (ON IFCEIRI-S AE YILPE 110 

ERERS I1A04 AND 1100 FOR ANT POTENTIAL LONG-TEES ZC ENERGIZED PROS ALTERNATE 
MAIN GENERATOR TRIP MITE NOTOR INOPERASILITI Of TRAIN A FOR -OFVSITR SOURCE _____ 

TOPIRATED DISCONECT CLOSEDLP II 

TRIP SIGNALS TO BUS S , ECP 8 TRANSFER BUS 1EC FRON DG TO 
AND EICITER RESET MEEN MOTOR OFFSITE SOURCE MEtE C-IFSR 
8OPERATE DISCONNECT IS OPENED S SO 11- . Fall/IOP0ALPOSFTIIOVITil. O 

NORMAL OFFAITL SOURCE ALIGNED 
12.1,07.01.1 152-IICOI ROSAKIE OPEN LOSS OF POWUR TO RCPS A AND C CONTROL BOOS INDICATION, NONE REQUIRED FOR 518, TRAIN A ALTERNATE OFFSETS 1501 REVISION REQUIRED TO ____ 

IDREAKERR_ DURING PLANT STARTUP, ~ PERIODIC TESTING ~-- - R IDU DAIT TRI IFOSI slop - O RC 1OP7,1SOLY1NG1N 1RRCLUDRCP RSfillE O f 
INABILITY TO ALIGN BUS NIC TO POTENTIAL LONG-TEEN ENOP OF NICIZC POST-S1S/S13LOP TO 
ALTERNATE SOURCE TRAIN A FOR NISLOP DUE TO PRVENT LOSS OF ICCS LOADS DUE, 

--- -- ------- INABILITY TO'TRASFR1BUS 1C TOSEVERB EOS-UNDERVOLTACH 
FROM DG TO OPFSITE SOURCE FOR TRANSIENT. SGTR DOSE CALCI 
C-IFSR RELOTED LOP. ICPS A AND REVISION REQUIRED TO PRECLUDE 
C CANNOT BE RE-ENERGIZED ROS CRDIT FOR RCP OPERATION 

.AIN/A-IMB T SOST- .TA



CDM M"N. 41383 
EERGENCY CORE SYSTEM SINGLE FAILURS ANALYSIS Revision No 

onoseun 1Page 303 of 510 
TABLB 12-1: POWER DISTRIBUTION SYSTEI FEPa 

LOCAL EFFECTS AND METHOD OF IMIERENT COMPENSATING 
ITEMS DIVICS 10 COMPONIliT ID FAILURE MOD DRPENIT FAILURES DETECTION PROVISIONS EFFECT ON ICCS IRMARKS 

2.1.07.01.2 2-I ico) -888ARIl CLOSED BUS hACAmO? e TRAIN FOB SISLOP, IAAINI INOPERABLE FOE SISLOP, IORKAL DURING PLANT STARTUP 
IBRIARBR) FROM Bus ItC PERIODIC TESTING RCP TRIP FOR SIB REDUCED 9ELIABILITY FOR 11 OR ALIGNMENT Of ALTERNATE 

12.107.0.18OFFE SOURCE to BUS C 1 

CRANGE REQUIRED TO PRECLUDE 
RCP RESTART POST-S131SISLOP IN 

8llTs ALIGNMENT To PREVENT LOSS 
OF ECCCOLOATSCTU TO SEVERE 
BUS UNDCRVOLTAGN TRANSIENT 

12 .. 1Z 151-CI 186-2 (1CRi) CONTACTS OPEN BREAKER CANNOT OE CLOSED CONTROL ROOM INDICATION REDUNDANT TRiN TRAIN A INOPERABLE IICDI-IEI!ELAY ALSO TRIPS 
1B1.A032(5-1 1001N I ND LOCES CLOSING Of DO 

1210 0IC1., RESULTING IN LOSS 
____________________ Of BUS tic ________ 

. 12.1.0.0.115 10 152-1110) CONTACTS CLOSED OVERLOAD INTERLOCI FRONBUS PERIODICTTING N ERQUIRED NONE NORMALPOSITION. C-IFMR 1-ENO 
(BRIAIR) (OFF) IC NORMAL FEEDER IICO OVRRCURONRC LOCKOUT RELAY.  

DISABLED, PERMITTING I1SECOND FAILURE . OPRATOR 
PARALLULIMC PIU IOC TO 1TBSTING_8CP TI ERROR)80IDED FOR PAAI ALLLII 
FAULTED Bus to OCCUR, NICE is OUTSIDE 

ICP/ISPLOP DESIGN BASIS 
fI - jj-- iB:DfI 4) CONTACTS OP8N BREAKER CANNOT BI CLOSID CONTROL ROOK INDICATIOil NORIL OFITE SOURCE POE 18 INPRABILITY OP TRAIN 1100-8 I-A RELAY ALSO TRIPS 

(BREAIER) (ON) REDUNDANT TRAIN FOR SISLOP ALTERNATE OFFIITE SOURCE, 11AC. RCP C A AND C 
RESULTING IN POTENTIAL UNAVAILABLE POST-OIG IA A 

-- . LONG-TRRN1 INOPERBILIty oP RESULT Of THIS FAILURE 
TRAIN A FOR IOLOP UU lto 
INABILITY TO TRANSFER BUS T1C 

S-- - -?RON DG to OFFSITE SOURCE MITE 
C-EFKE BELATED LOP 

* I.I.Y.U.2152-IICOI 186-ZA (IIA041 CONTACTS CLOSED OVERLOAD INTERLOCK PROM BUS PEIDCTETNMONE REQUIRED FOE S1S/SLOP NONE FOR 3IS/8ISLOPNOMLPSTN.ECD 

PERILTIC YBUS_ _-NRA OITO.SCN 

PREAMR8 (OFF) III NORMAL BEEDER LIAD- CO L 00iu I 0OPERATOR ERROR) SDISABLED, PIREITTI0G NEEDED FOR PARALLELING TO 
PARALLELING OF BUS IC TO TOCC, IC IS OUTSIDE I 
FAULTED BUSDISIGI ASIS 

12.1.07.01.1 152-DICII 152-IICI! CONTACTS OPEN BREAKER CANNOT BE CLOSED TO PERIODIC TESTING NONE REQUIRED FOR SISISISLOP NONE FOE SISISISLOP. NO INTERRUPTION OP RCPS A AND C 
011118RE ) 'b' CONTACTS ENERGIZE BUS BIC PROM INTERRUPTION OP ECC3 LOADS MILL COULD OCCUR PUST-SOtE MITEO ____ 

ALTERNATE OOUITE SOURCE SIS, I UO IFB RAIUF 1104 88TO BM LAIT ASOURCE.  
POST-TRIP TRCIPT BY DROP AND BUS I OA CONTACTS PARALLELED CITE 22?-Y 
PICSUP OP BUS OIA ULAY CONTACTS (EIC OPEN ONPOT A 

I,0HG-T~til IIOABASILITI 09 0lSUT OF TSIS FAILUR 

BREAKERA CONTROL CIRCUIT 

121 I 11 i IZ]CCII - 152- 1 ICI CONTACTS CLOSED INTERLOCK PROM I ICED DEFEATED, -PERIODIC _TESTI1G -OEEuRrEI-SSO-OrOEIiTLP- CNUDEfPRtRRUT 
(BRIAKER) Y CONTACTS PERMITTING NORMAL OPPSDTE EURDFRPRLEIGT 

ISAREQLITE TOR 78AllSRl8 TUSIO 

SSOURCE AND MAIM GENERATO0 TO OCCUG, OOICE I A DOUBLE 
BEPARALLLDIANUALLY TBROUGHLATDL 
BUS LIC DARING MAIN G NSIATOR SIS/SISLOP DESIGN EASIS 
CO AS TUONN 

Z T. - -----DISA B5-IIDI CONTACTS OPEN B IER CANOT BE CLOSED808 PERIODIC TESTIN- O qUIR I1Ills[SLOP-1041701 IIS LO1TA PABOALLILDEoIGT 
(EREAUR) 'b' CONTACTS POST-TRIP UNLESS BUS IC SOURCE BUT REQUIRED O SIB, 

FEEDER BIDE SId IS OPEN. UNAECTi D FOR SISLOP. FAILURE 
AEQlIRES TEANSFIR BY DROP AND DIls OF OSS O IA FT O 

POSTTB[FBICBT BIDIOPMID ill lAROESACTS PRLLBNI R TS 2AN -I 

PICKUP FOR SIS. NA EFFECT RESTART PO R S It O FROM 

5~Li II1 CSLOPTO OOTAR IN A1 OE O 

SPB TATOR ALTERNATE OPSIT SOURCE, IP 
S ON LINE IISDD
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LOCAL IFFBCTS AND 11T110 OF INlllEENlOT COMPENSATICG 
ITEM1 I DEVICE 10 COMPONiElT 10 FAILURE 1100R 0EPEilDENT FAILURES 08TECTION1 PROVISIONIS EFFECT 00 BCCSRl~l 

12.1.07.05.2 152-11001 15-0I4i CONTACTS CLOSED 18TIBLOCK F808 11004 DEFEATED, PERlODIC TESTING N0NE REQIllR0 FOR SISISRSLOP NONE FOR SIS/SISLOP THIS SICLE FAILUB8 PLUS 
(BRBAlR) *b" CONTACTS PERIITTING E0RMAL OFFSITE CCU 

SOURCE AIND HAIN GENERATOR TO 88_UllD__FORPBALRLQILlilEFGO 

BiPAALLLID MANUALLY THROUGH MH IS A DOUBLE FAILURE 
BUS tlC DURING Hll GENBATOR OUT3IDI IIS/SISLOP DESIGN 

o EECOASTDL N EFFCT itl AIN BASIS 

CIIS ATO IIlil 
1.1.0.06.1 152-I1101 2211 (RELAYl CONTACTS OPEN BUS Il AND IC CANNOT 8 PERIODIC TISTING NOil REQUIRED FOR SIS/SISLOP NON FOR 8IS/SISLOP NORMAL POSITION FOLLOWING 

(8RAKER) (01 PARALLILED DURING NORNAL POWER PLAiT TNP AID Aill 
.OPERATIONICPT B DROP AND- OElikATOk7LPtoIStoli 
PICKUP OF EITilR BUS. No 
IFFICT ON BUS OPERATIONS 
POST-TRIP -- -

12.1.07.06.2 152-110C 2271 (BLAtl CONTACTS CLOSED INTERLOC FROW BAlI GBIRATOR PIRIODIC TESTING NONE REQUIRED FOR SISISISLOP NONE FOR SIS/SISLOP NOREAL POSITION DURING PONEE 
(1RRAIR) (OFF) VOLTAGE DEFIATED, PEIittilG OPERATION. TEES FAILURE PLUS 

-NORIAL OFFSIT SOURCE TOI--

PARALLELED NANUALLY ITH MAIN DURING BISSISLOP EVEN? IS A 
GINiRATOR TEROUGH BUS NEC DOUBLE FAILURE nic ES 
DURING RAIN GEIRATOR .UUTIDulLAT VluN B AYll 
COASTDONI 

1Z.I.EV.O?.1 152-1ICUI SEQ I CONTACTS OPEN BRIAIIR ILL NOT TRIP ON PIRIODIC TESTING NOI REQUIRED FOR SIS OR FOR 101 FOR Sis, POTENTIAL NORMAL POSITION. TRIP ENSURES 
(BREAKER) 11 ). (OFFI SISLOF -T ISLO TU STIORSHPO N OPRABILITOTRAIFIOR- IAT-OD1ISOT-TTIBPTTO 

OPERATION. REDUNDANT TRAIN FOR SISLOP DURING PLANT STARTUP ENBRGIZI ECPs POST-SISLOP 
SISLOP DURING PLANT STARTUP (VITE BUS flAIC TIE BREAKER 

I2.I107.O?.O 152-iIcoI SRQ I CONTACTS CLOSID BRUIAE TRIPS AND CANNOT BE CONTROL ROVE INDICATION IORAL OFFSITE SOURCE FOR 818, INOPERABILITY OF TRAIN A $TiCe SPiC ACTION ENTRY 
(8RAIRE) (13-9,11) (ON) RECLOSID, PREVENTING BUS NIA REDUNDANT TRAII FOR SISLOP ALTIRATE OFFSITE SOURCE, REQUIRED IITH THIS FAILURE 

-- AND IBC POU BING PARALLELED0 - -85UilBIO L l TF AL 
LONG-TEI IIOPIABILITI OF 
TRAIll A FOR 813LOP DU TO 

FPON DM TO OFFSITE SOURCE VITH 
C-FID BiLATID LOP 

121:U08.;1-Z1100FI 194 (RILATI CONTACTS OPEN BRBAKER VILLNOT TRIP 0 BUS PERIODIC TESTING RDUDNT IRAII FOrSIS7NONE1EDUCFrEtDBCLUTrO TRAI--1ORNAPOSTIO ELAT 
(EREASRE) (OFF) NIC UNDERVOLTAGE. SEPARATE SEQ REQUIRED FOR SISLOP FOR S1 DURING PLANT STARTUP ACTUATED 8f SEQ 1 (SISLOP 

I SISLOP SIGNAL TO ERRAKEI NOT (WITE BUS llA/IC TEE BilR OIL ) OR BUS NlC UNDIRVOLTAG.  
AFFICTD- CLUDEOli1tOI FISLOrDUTOiORNDIVOLTAGITIEPTIS1LOCIlli 

SEPARATE SISLOP TRIP OF TIE AFTER I SECOND B TINE DELAY 
88K RELAY 

12.1.07.08.2 152-11CUI 194 (RELAI) CONTACTS CLOSED BREAIR TEPS, CAN BE RBCLOSED PERIODIC TISTING REDUNDANY TRAIN FOR S1, NONE RIDUCID RELIBILITY OF TRAIN A ITECH SPeC ACTION ENTRI 
(BRBAEIE) (ON) IF NEEDED AFTER 2 SEC. IF REQUIRED FOR SISLOP FOR IS DURING PLAIT STARTUP REQUIRED WITH BUS N C 

FAILURE OCCURS VOE BREAKER 8_-8EIZED PEO1 ALTERNATE
OPEN (HG. NORMAL POWER CLOSED). NONE FOR SISLOP DUB TO OFFSITR SOURCE 
OPBRATION), VILL NOT SEPARATE SISLOP TRIP OF TIE 
SUBSRQUSIITLT TRIP IF NEEDED. 8

SISLOP TRIP OF BERl UllAFFECTE0D
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TABL8 I-1: POUtS DISTRIBUTION SYSTEM FIPBA 

LOCAL FFICTS AND 1TROD OF INRIBBT COMPINSATING 
[IN_ I 0VCR 10 COMPONNII FAILUR 1008 DBPNDilT FAILURS 08TICTION PROVISIONS EFFICT ON RCCS REMARKS 

0 .. [52-IICOI a CONTACTS OPEN SOURCIS PARALLILID ALAR AND PERIODIC TESTING REDUNDANT TRAIN FOE SSLOP, PUTNYSAL LONG-T1RE aNONAL POSITION DURING-POYSS 
IERSARR DG DROOP CIRCUIT INPUT NKm REQUIRID FOE 3 INOPKRASIL[TY OP TRAIN A FOR OPIRATION. TICS SPEC ACTION 

DISABLED. IRSULTS IN ______________ ISLOP DUE TO INABILITY TO INTR qI I OR0 THIS 
OSOCIROMOUS DG NOOK If DI& TRANSIR Bus 1IC PROM DG TO PAILURI. DROOP NODS REQUIRED 
11A01 CLOSKO JDO. To RESTART OPPUITE IOURCE VitE C-IPNK TO CONTROL DO LOAD WORN 

.. RCPS VOICE CAN CAUSI DO RELATRO LOP. N0ON R P 1 PARALLLD TO OPPSITI SOURC.LOSI 
_______ -OVERLOAD TRIP DUING TRANSPIR OTIKRVI3E DROP AND PICKUP 

B AC1 TO lFt-T P coi PRt RaQUIRID 
1I1LOP 1ICOV5R1 

. iiTTI -oNz15z-fE~sF- -- A-'_cofficTs- CLOSED--- ------- IOUCIS PARALLILKD ALARM VILL CONTROL ROO ANNUNCIATION, RDUMDANT TRAIN FOR 881,0, POTENTIAL IMOPERASILIT! OP NORMAL POSITION DURING PLANT 
*(IalAND) OCCUR VITE SIKS 11A0S AND PERIODIC TESTING MNKl RIQUIRID F0R all TRINl A DC P0K 313WP, NoNE POD STARTUP. ISOCiRONOUS NoDS 

* _____ ~IICO? CLOSID JKG. DURING ______ Its ___ RRQUIRBD POD LOS, LOP OR 
id__ n-itA OF Ii[ D~I DROO_0P_ SISLOP OPRITION TO INSURB 

CIRCUIT ENARLID 1P ill T 110 PROPS& PREQUONCI POR LOAD 
ACLOSED IG. to RISTART RCPS MOTOR OPERATION_ 

LOSS OP D( PI0 CONTROL POR 
SISLOP BBCOill 

-- 2..OIOI 151-11C41 Yb CONTACTS - OPEN Dcuaf omt i huffIE CANT ECOSD fiODI TIST-itNA NDDNT TRAiNFOR ILP NPRSLT PTANAPD NRO OIINDRN LM 

)RIAKES( MNKl REQUIRRO P0R SIB SISLOP, moNO POR $sU STARTUP. INTERLOCKS DO NOT 
OCCUDBLOCK CLOSING OP BS TI B 

11002CLOSI (80 08111 

IZ.I10.?.. 152-IICOI Y CONTACTS CLOSID INTSRLOCK TO DG BREAKER PERIODIC TKSTING _ __ MONB RIQUIEBIOR 0 1O/B13LOP NONK POE I1S/31SLOP NORMAL POSITIOM DURING POWER____ 
(SRIAKERV - - -- DISAL OE ATIOTNG DG ik OPORATION. SEPARATE ISLOP 

TO CLOSK WORM BUS IlA TRIP OP BIN PERVENTS 
PARALLELED TO BUS DIC (DC______________ AUTOMATIC PARALLELING POR 

IBCDURIf PLINT STARTUP . SECOMD FAILURE 
OR OPERATOR ERROR REQUIRED TO 
IMADVIRTANTLY P ARALLEL FOR S1S 

.E ON BREAKER TRIPSAND SINDSM -CONTEOFROON INDICATIONi
(BREAKER) (IICOII OVERLOAD LOCK-OUT SIGNAL TO REDUNDANT TRAIN POE SISLOP ALTERNATK OPPSITE 30ORI AND DG 

CLOCK CLOSING OP DA BRIE TO 
-.- --- -. - - - - --- - - ~~~~~- PREVINT RRENERRGIZIMG -- _ _____________________ 

LOSSEOFI0LLY F CONTIOLBFO 

11.1 3y. 117 1 1, 5 -. ICO I ---I OF ERIAKEII OVIS LOAD TRIP DISABL D PERIODIC TISTING 
(ORBARBRD I ICOI) PIA/IC FEEDERIRI RCE 

DUIN)OVERCRRET TRIPS MOULD CLA 

IZ.I.DI.IZ.I 152-IICOI BUS IIC 125VOC VOLTS LOW O51015 CANNOT BE TRIPPED OR CONTROL ROOM INDICATION REDUNDANT TRAIN POE SISLOP SINOPERASILITI OP TRAIN A FOR ISINCI MAIM GENERATOR 
- (BBAER) CONTROL FAOR RECLOSED, DEGRADING TRAIN A PROM NORMAL ALIGNNT, MONK SISLOP, AND TRAIN I POR SISLOP COASTDOWN ON APPICTID RUSSIS 

- . . -SISLOPEESPONSR AND'PERVRNTTMG__ -FOUTRATIilTi ILLSLGNED -VITrFTEIrA7-ALIGRD1- - PRVENTS*SISLOP ITITMOK -

TRAIN 8 SISLOP IP BESAEER TO ALTIRNATS OPPSItB SOURCE ALTERNATE OPPSITR SOURCE WITS OR WITHOUT A CONCUR~iNT 
INITIALLY CLOSID TO ALIGN BUS _SINGLE PAILURE, TLCO SPEC 
IC TO ALTERNATE O SIT------------ lT OF TA3 ACTIONIANTT FOUID 

SOURCE METNAVER BUS IC OR C IS 
ALIGNED TO TIE ALTFONRT8 

ABAO LTSI T O SOURCE
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TABLE 11-1: POWER DISTRIBUTION SYSTEM FERA 

LOCAL IFFECTS AND METEO0 OF INORINT COMPENSATING 
ITEl I DEVICE IR COMPONENT 10 FAILUR MODE 08PINDENT FAILURES _ DETECTION PROVISIONS EFFICT ON ECCS _llEARIS 

_______ ~ ~ ~ ~ ----- .- ----- _ ---------- ________1~~~___ 

12.1.08101.1 INOT I3Bj [3T0IS BLOCK OP )RCORES 
RESERVED FOE REPLICATION OF Ri 

_________________BREIAR RCORDS FRog SECTION 

E0, if RQUIRDI 

11.1.09.01.1 I25-ICIO EREARR OPEN LOSS Of TRAIN A 4EOV LOADS ON CONTROL ROOM INDICATION EBDUNDANT TRAIN AND FLOW 'CLiND A ECCE INOPERABLE, TRAIN NEST f I MPDR ERIE. SI 
(REEAEE11~~~~~~~ ENII N CSICU[GTES, FAIL-CLOSER EW-8 I N/B WIB CLI INAT RIOTAL REGRARED DUI ITEMS 4.1.1.3.1INED...21 

IMEDIATE LOSS OF REF VTR PP. BACKUP NII AND BY-3100 FOR TO UNISOLAILE ETPAES THROUGH ADDITIONALLY, 101 REVISION 
SRCIEC, CCN, SEC, I MFW CONTAINMENT ISOLATION. NONE IDLE CCN 1I REQUIRED TO TRIP TRAIN A SI/FW 
19 IOLITION koVS91-S1jCLR-MVO - .- . OR REDUCED CLI MEllAT REOVA"L PuMps PRIOR to LOSS Of IZ5VDC 
PATE, AND DELATED FAILURE Of BUS E1 FOR TRIO FAILURE, TO 
1PP. C0O PP. R1 AND .C US 1 15211T TSRRIITION AT LL-LO 

(8 tug 8 l TMR T S COMlIC AND POIST LEVEL SEFOINT 
BATTERA CHARGING 

I2IO. I.ZS-IICIO _ REARER CLOSED NONER CONTROL ROOM INDICATION NONE REQUIRED ____ NONE NTECE 3SC ACTION ENTRY 
(R1118) -RQUIRED IF CO0V SWTA NT 

ENERGIZED FROM BUS 1-3 TIE 
BREAKER1 IN LIEU OF SET 1 VIA 

...AH )_T S BRCOETACTS 
I1.1.09.02.1 ISS-IICIA BUS 11C 15OC VOLTS LOW ERIER CANNOT E TRIPPED OR CONTROL ROOM INDICATION NONE REQUIRED NoNE 

(OR B11VI; RIA CONTROL POWE R RICLOSED ______I 

1110 11CII EBREAIRET OPBIS LOSS OF POWER TO LOADSCON OBO[ MS1 
(BlEAKER) ENGR AS AND MCCS, INCLUDING all, OP ACTION TO RESTORE ENOR N) LOAD8 INCLUDES CONTROL ROOM 

Nov-solIAND OMOV-35E/85EC UPS POWER )10 Bi1W FROM SNGR 11-) BANDSWITC1 AND LOCIAREOTE ____ 

POST-S IS/S SLOF 
12.1.101.I. 52 S-ICII BREEEE CLOSED BREAKER WILL NOT TRIP ON SQ 1 [PRIODIC TESTING REDUNDANT TRAIN (llDSIFLOP IOIRAI CI I iOF TRAIN A FOR NORMAL POSITION DURING POWER 

- (BRIAIEEI SES/SISLOP*OR BUS IIC -- 1STA r!T-rRR-1E1D CnLIT1r--PE TO 7R lr~EI 
NDSIVOLTAGE. ENGR I C CLI 51-13 3 (SILLOPS SISLOP LOADS NAT ASSUN D IN R .  

_BCCl 52-CISIC, I TRIP ON SEQ I LOADING OR BUS VOLTAGI CALC/, 
SISLOP UNFFSCTED S L FO-.OUI CB I -lN0VALIOBLOSED0ISVD 

PASAN TO PRECLUDE FAILUR 
_1___TOLOSOCOLI__IDIPROPAGATION FROM UNQUALIFIED 

. 1 .1.ID.0.1 152-IICII [52-ACII OPEN BIE CANNOT BE R0CL08MD If FRODIC TISTING (SA ulS i .1.10.1.11 A111 13c OL ONE EIEI ([[CII OR ICIII 
( ARR) ** CONTACTS TRIPPED (HG. ON S/SLOPI B___ __ __ __ _- ACED IN 0T ON I II T 

1AY BUS 0IC AND UC 
IZ.I11.O.. ISZ-IICIt A.1Z-IZCII CLOSED ERIE CAN RECEIVE CLCSR SIGNAL PERIODIC TESTING CELL SWITCH FROM lOChI REDUCED REDUNDANCT AGAINST [ICII NORMALLY RACKED IN AND 

-------lEAISR) . * CONTACTS WITH IzC1I RACIER I SW. -- - --- ---- PROVIDSYTRIWITCMALTO PRLIIO~1CIZ ZE1RALTIPDJ 
BREAKER BRENEVEE lCl ISBNOT RIACID OUT Ill, b CONTACTS 

RACKED OUT CLOSCS 
* I..I.3 isz 15Z-IICII ITZ-IZCII OPIS4 BREAlER WILL NOT TRIP OPEN PBIODIC TISTING -CONTACTSA1)CLUTSWITC9 POSITOUVIT1ZCI 

(B RROKEE) CELL SNITCH WORN IzcII RACKED IN CONTACTS FROM IICII PROVIDE PARALLELING BUS OIC AND OC RACKED OAT 
CONTACTS TRIP AND PREVENT CLOSING OF 

SISLP UlVlFRFACID1
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TABLE 12-1: POWER DISTRI8UTION SISTER FEEA 

LOCAL EFFECTS AND 1ET1OD Of IIHBBNT COMPENSATING 
ITEN I DEVICE ID COMPONENT ID FAILURE 1ODE DEPENDENT FAILURBS DETECTION PROVISIONS IFFICT ON ICCS IIIIARIS 

_Ti~I. S IIII~?:2 I CLOSED BREAKER VILL TRIP AND CANNOT -CONTROL- ROON -INb!cit60--- U~FWLADS_" NEUE1F1E1! LOiF NoroosiL-THE OURC TO ul - _________ 

(8RRAIER) CILL SNITCHR ENCLOSED, CAUSING LOSS OF m, OP ACTION to RESTORE INGR 13 LOADS 
CONTACTS POVER TO LOADS ON ISEE SNOR 13 POWER S 3D EI PEON ENGR 11-3 

IND MCCS, INCLUDING NOV-883 ON N- TIE BiEl 
AND MOV-35SM5UC UPS BATTER! 
CHARGER__________ 

TFlFISZ-lHCI SIQT- 1'OONTACTS OPEN . ERRAiD V[LHOT TRIP O- PRIODIC 
(BRAl8)R (18-1.41 (OFF) SISISISLOP. SNGR 13 18V HEN 

5.-1301 TRIP ON SEQ 2 SISLOP 
-. -UNAFFECTED --- -- __ - -----~- - __--______ 

12.I.I0.011I.2S-iiCII SEQ I CONTACTS CLOSER 11REA1ER VILL TRIP, CANNOT HE CONTROL ROON INDICATION (SANE ES 1.1.10.1.11 (SAKE As 11.1.10.1.11 SEQ INPUT to HRADE IS A 
(BB8A81 (18-2,4) (O11)-CLOUD MOMENTAR! TRIP. RELAY FAILURE 

121.10.05.1 152-IICI 127-511 CONTACTS OPEN REA1E1 HILL HOT TRIP ON BUS PERIODIC TESTING HoNE RQUIRED FOR N1N/N1SLOP NoNE FoR S1H/NINLOP NORMAL POSITION. UNDERVOLTAGE 
(BREA8R) RELA) (OFF) IC UNDRUOLTAGE. SIS/SISLOP TRIP AT i.5 SEC Es NOT 

TRIP UNAPFECTD------- - HDIE EI~fi~oPJIEKTE 
I1.1.10.05.2 152-111:11 1l-511 CONTACTS CLOSED HRAREE HILL TRIP, CANANOT HE CONTROL ROAN INDICATION (SAKE As H.1.111 (SANE AS 

(BRIAREl) IRELA) (1o) RECLOSED 
ID;DERl-I2:I1CI--__EDSICSf5VDC_ 00L1 LOW DigEalE CANNOT BE TRIPPED OR- CONTROL-BOOK IND IC?0 EUDNTRN ell H Ip FIOEHETTT1JrAEWl AN IO EU LOADN l"IllUvomirU 

(8REA88RI CONTROL POMER TCLOSED H TRIP OfHE R 52-133 FOE IS, REDUCED RTLOiAILITi FOE CALCULATIONS DO NOT NCLUDE 
SISLOP, UPS FOR REQUIRED LOADS 3ISLOP, POTENTIAL LOSE OP SHG1 13 LOADS, AND ISOLATION 

IUTT TO CLOSE 480 V I ESL OUTSIDE CONTAINMNFIIT DUE 
ERi TO UNQUALIFIED UCC- IN 

12.1.1I.0I.1 BUS ICe HSE BRA1RE OPEN TRAIN A MAIN CEEC PUMP.,TPCN CONTROL ROOK INDICATION NONE REQUIRED FOE 818/31SLOP NONE FOR S1S/S1SLOP INCLUDES BREAIIERS IICO3, 
LOADS POMP, CONDENSATE PUMP(S), ___________________ icUN, IICED, IICAs, licit, 

liflEATED fAI PUMP OR NORMALTTI, li T O(If-1 PIC I Ti 

LIGHTING TRANSFORMER TRIPS AND 
CANNOT NE RE-ENHEGIZED 

1 u II:DIlUS -11"38 BEA888ll CLOSED -TI TRAIN [MAIN Ce PUMP, TPCN 8 CONTROL ROOK INDICATIO (SIIIA1 ATR 1.lIl 1 
LOADS POMP, CONDENSATE PUMP(S), NEELOP, RDUCED RELIABILITY FOR PUMPS RECEIVE DIRECT SEQ 

I 11__0HATE DRAIN PUNP AR NORMAL NIH SIS/SISLOP SIGNALS TO TRIP AS 
LITING T 0ANSFOEHE CANNOT H S P OI SIPOTOoDTq l0oLATIOIqLGLVCS 

TRIPPED O BS UNDEVOLTAGE OR AND INTERLOCIS PEUENT 
TBQ AS APPLICALE) UNANALIZED CONDENSATE 

8IJC0F18PT O IFPIl IS A 

ITTRIP 
- I2.I.12.II.1 BUS NEc 127-3 ON UV AUDILIART RELAYS 127-31 AND PERIODIC TESTING REDUNDANT BUS IC INPUTS FROM REDUCED REDUNDANCY FOR HUS Il NORMAL POSITION. RELAYS 111-71 

OIIXDSEVOLTAG1KAND_ (UY EEBLATI- (VOLTS NORMAL) - Z7T:1 VILL NOT DE-ENBEGIZI AS - - - - --U 1LJITZMrAIDEUI-ITENLT-E--FK-i--N -11--11 -RIV-TIF-DLT 
CONTROL REQUIRED 0ANDUS UNDERVOLTAGE 127-91 AND Ill-ID1 PREVENT CSAS-A AND C3A3-B, LOGIC FOE RELAYS INN-1N AND 162-Ill 

OR ISIS)LOP, REDUCING LOSS OF FUNCTION TRAiNl A LOS BECOMES I/I ON RESPECTIVELY TO PREVENT 
- - - - - - - - - - - - -REDUNDANCY OF EUS IC UA TGGR G START FOLLOWING 

INPUTS TO SEQ 1, SEQ 2, CSAS-A SISLOP FROM DISABLING 
AND CSAS-E AUTO-LOAD0 LOGIC FOE SLOW TRAIN 

.It. 1. ?.1 .E BUS Di - -. IZI-3 OFF U V AUIIILIADY RELA S ,C lAl NDl CONTROL-OON INDICATION (ANTAIN 1..0.NOPS0AILITTOF TRAAS 111ATNEU1INPU.1VILL 
UNDER8OLTA81 CAO BV RELA08 (VOLTS L0) IC- DI-NIIGIZI SNDING PREVENT RESTART OF TRAIN A 
CONTROL CUS PIC UV SIGNAL TO SE Q1S LOADS. TRAIN 0 SISLOE 

SRS , CSAS-A AND CSAS-I CONDITION ILL ESOLTIN 
02 SISLOP WITH THIS FAILURE
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TABLE 12-1: POBER DISTRIBUTION SYSTER FI3A 

LOCAL EFFICTS AND METHOD OF INlBRINT CORPINSATING 
ITl I OlVIC _ 10 COMPOINT 10 FAILURE IODS DPENDNT FAILUES DS ECTION PROVISIONS IFFECT 0N ECCS REMARKS 

i 12.1.12.2R1 BUS 11 12S-5 01 

1 2.1.12.0t.1 Bus NEc Z- ON -- V U 11 UIIA 1T 1REL A? _31ll--I 51AND0 PE IOD 1C TE13T I N G 7 - 01 NOERQUIRED FOR IISISLOP NONE FOR 813131SLOP NORMAL POSITION. LOVATS AND 
UNDElVOLTAGE AMD (UV RELAT) (VOLTS NORMAL) Ill-Ill WILL NOT R-ENERGIZE UNIT UV TRIP ROT CREDITED FOR 
CONTROL . AS I ON I US_ S_ IISLGLLpftllGITAIRHT 

UNDURVOLAGE OR (1A) LOP, SPRAD PU(P REEIVES 
DISABLING NORMAL UNDERVOLTAGI INDEPENDET TIRING SIGNAL PEOM 
TRIP OF TRAIN A IkV LOADS,__ 
LOVATS AND UNIT 01 TRIP, AND 
TRAIN A REP NTR PP TIRING 
INPUT i .LtZ1BSI Il-OFF - EU AUHLIARI RELAS I lt-51 AID CONTROL ROO INDICATION REDUNDAN N INOPERABILITYOf TRAIN A RANDOMLY TIRD FAILURE VILL 

UNDERNOLTAGE AND (UV RELAY) (YOLTS LOW) 111-511 DR-ENERGIZE, RESULTING CAUSE INTERUPTION oP TRAIN A 
CONTROL IE A BUS INC U SIGNAL TO _1_/81SLOP RSPONS. LTS 

LOVATS AND UNIT UV TRIP, TRAIN AND UNIT TRIP LOGIC BECO 1/1 
A RIF WTI PP TIRING INPUT AND ON Bus NRC UY INPUT 
BUS IlC IkV LOADS. UN TRIP OF 

- -. -- 110___8-- -1-80-FOUSSIS/SISLOOADS0I18 LOOKE818/SISLOP__olALPOSIO_._LOVATSAND 

AFTER I SEC BY A TIME DELAY 
RELAY 103C OPEN UVA L fl0 C R O I CATION RDUNDANT TRAII INPIRAILITOFTRAIIA RAIDOILI TI0ED FAILURE MILL 

UNDERYOLTAGE AND POWER SWITCH N 12l-l1, I11-5I AND 117-511 CAUSE INTERRUPTION OF TRAIN A 
CONTROL ICl RE-ENERGIZE, RESULTING IN A _1 SIS/SISLOP RESPONSE. LOYATS 

-BUS NIIC OY SIGNAL TO SEQI7- -UUI1R1,I EOU7 
SEQ 2, CSAS-A, CSAS-B, LOVATS ON RUE IC UV INPUT. TRAIN 
AND UNIT 0 TIPI, TRAIN A REP SISLOT NLL RESULT N SIQ 1 
T0 PP TIMING INPUT AND1US TLIU 
IC 4kV LOADS (PO 0 I SEC 

EEFOEE TEE ACTUATION) 
BSIt.IZY.20. IiC I25VDC CONTROL CLOSED. . . RLAYS I - 1rY P D TESTING O QU IREU _OU_ Tio 

UNDIIVOLTAGE AND PONUR SWITCN I FUNCTION NORMALLY 
CONTIOL IICo2 

I..II0USC C L AUILIART RLAYS IZ-I AND PERIODICTESTIN- H -u -I It V1PUTS R1[111 ERA posTY 10
UNO8ETOLTAGE AND (0V RLAY) VOLTS NORAL) I7-Il MILL NOT ER-ENEGIZE PROM 00 RLAY Il1-S AND AEE UNDEROLTAGE SIGNAL TO EQ I, 

CONTROL AS EQUIRED ON DES 1ic RELAYS Ill-SI AND I1-Il SQ 00 CSA-A AND CSAS-B. TRAIN 
U!IDllOTAG IDUNDEROLTAGE OR(SIS)LOPV BBL )LOGIC ECO1 

REDUCING REDUNDANCY OP BUS NIC RER1INNG Bus tic U INPUTS 
______ _______ 0 INPUTS to SEQ 1, SEQ t, 

UtiD80LABCSAS- AND CSAS-AND( 
0 DCOI OTF 0O AUXILIARY RELAYS Il1-NI AND CONTROL ROOM INDICAITON, REDUNDANT TEAIS INOPEABILITI OF TRAIN A FOE 
UNDERIOLTAG AND (UV RBLAY) (VOLTS LOW) 121-111 DE-ENEEGIZE, SNDING ANNUNCIATION S lSIS, CONTAINMT SPRAY FOR 

- - ECOTOLS IC U1DR0OLTAGE SIGNALTO 
SEQ I, SEQ 2, CSAS-A AND 
CSAS-R 

-SU _Z_ 
11.12.U.I20 1 12---:IZSVDC CONTROL OPEN (SAME AS PERIODIC ETI RZ lSANu-S- I

UNEVOLTAGE AND PONR SWITCi N 
1 COSFTTOL I C A i L 

E1S0 IZ C CONTROL CLOSED VI RELAI - A FUNCTIONS , RIODIC TESTING IIDICIOALO POSITIO  
UNDEROLTAGE AND POWER SWITCE N NORDALLY 

U1 11CONTSOL 11 C03T
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LOCAL IFFICTS AND 18T1OD OF NR81 COMPENSATING 
ITS1 I DEVIC _ 10 COMFONIT 10 FAILURE 001 DEPENDENT FAILURES DBTECTION PROVISIONS. EFFECT ON ICCS BEMARIS 

CONTACTS OPEN BUS fC LOADS (RCPT CONlE, PERIDIC TESTING REDUNDANT TRAIN POE SISLOP, INOPIRABILIT OF TRAIN A FOR S81NAL POSITION. I TAlil80 
UNDERVOLTAGE AND (OFF) 8T8 DR. TPCN PP) IND NORMAL NONE REQUIRED FOR v18 SISLOP, Oill FOR SIS TRIP SIGNIAL REQUIRD FOE uSR 
CONTROL FEEDER 8 RRA88 R B ILL NOT TRIP LOADS TO PREVINT START 

BiND ERAIN OPEN ON SEQ 1 POST-SISLOP. COOD FPS, ETB DR 
SISLOP PP, TPC PP AND BUS III/C TIE 

BEER ARE LOCIlD OUT By 
SEPARATE IINTaiN SEQ 
CONTACTS 0 OVIRLOAD LOCEOUT 
S8LAY ACTUATION 

CONTACTS CLOSED BUS 116 LOADS IlD I18 8tl8 COlTilLI ii l -IlA A TRIP SIGNALS AUTOMIATICALLY 
ONDRUOLTAGE AND (15-S,111 toN) TRIP CLEARED 81 TINI DBLAY RBLAT 

CONTROL llCI REISITS UV ILAYS 194 AND 
19N-I 

12.1.11.07.1 BUS 1IC 194 CONTACTS OPEN BUS JIC FEEDER AND IE BEERS PERIODIC TESTING REDUNDANT TRAIN FOR $[SLOP, INOPEAILITY OP TRAIN A FOR NORMAL POSITION. COMB FPS, ETE 
- I~~E~LTGENI9-I - (OFF) ((1l" Id I[l AND LOADS NoNE REQUIRED FOR SEE SISLOP, NoNE FOR 515 DR PP, TPCN PP AND BUS 11A11C 

CONTROL (BILAYS) (RICEPT NORMAL LIGHTING T MERRIRA LOCEED OUT DY 
U1ANVOORMA AND SST-I AND 1 1PARA-1 MAINTINED SEQ 

LCONTACTS OR OVERLOAD 
UIC UNDROLTAGE OR (NICP RELAY ACTUATION 
CONE, 010 DE, T1CN FF, AND TIE 

12.I.I2.DY.2 BUS 1IC 194 CONTACTS CLOSED EUS JIC FERDED AND TiE DRIES PERIODIC TESTING REDUNDANT TRAIN INOPERADILITY Of TRAIN A SLOCEOUT NOT CURRENTLY 
IIDEOLTAGR AND I -I-I (ON) IIDCONIND GICOlI AND LOADS PROVIDD FOR NS LOADS, IDCPT 

COTEOL iRLAYS) NORAL LIGHTING-- ?loIt INRGIVING A SEPARATE 
TRANSFOER AND SST-I AND EAINTAINED N0SLOP SIGNAL (EG.  
SST-3) TI CONDENSATE AND IATR NRAIN 

OCTLOADRCOUT(.TPCV BUS NC BUS 1IC 125VDC VOLTS LOEN BUS 1IC FIDER AND TIE BR3 CONTROL ROOM INDICATION REDUNDANT TRAIN INOPERABILITY OF TRAIN A CONTROL PONI FROM IICOI TE UNDEVOLTAiADC(NTROL POER IICOI NDC88 AND LODSG--il---I--B-l-l 

CONTROL WLL NOT TRIP ON DUS IC 
UNDIRVOLTAGE OR SISLOP T 

I 1 0D1:1' V--1 RD[N------ OPED OS OF POERIIVONE ORMKORE -PERIODRC TITN 
CORRAT LIMITING POASES OF TRAIN B DURING DG DG TESTING, NoN REQUIRED FOR 3 DURING DO TESTENG, NONE FOR REQUIRED FOR DG LOAD TESTING 

REACTOR ____TESTING NITE NORMAL OFF-SITE Oil DYEING NORMAL OPERATION OR 1I1 DURING NORMAL OPERATION OR .  SOURCALIGNDLONA AITCTUATIO 

RYPASS BREAKER CLOSED IZ.Z.01I01.Z Y-CINDING SHOT LOSS OF FAULT POTCTiON OD PERIODIC TESTING REDUNDANT TRAIN FOE D POTPNTIABL INOPERAILITE Of TTACI SPEC ACTION ENTRY 
tUERINTLINITING- ONR OR MoRE PEASSOF TRAIN B FO 
RACTOR DYEING DC TESTING IT NORMAL NORMAL OPRATION FOR NORMAL OPERATION 

OFF-SITE SOURCE ALIGNID 
122 I 0. VINDING - -. . . GROUND LOSS OF NORMAL OFF-SITS-SOURCE CONTROL-ROOM IND ICAT O EE9DUDNYEA1 FORS S7 [3NONE IE1OPEEAITTT"vTIMrB '0F - R OODF EOEPAD CUREN LIMITING IC-IFT R Y-INDING) FOR TRAIN B REQUIRED FOR SISLOP Sis SEQIIRSD FOR TEES FAILURE IN 

REACTOR WITH GROUND O F MOOR 1 TAN ONE IE---------M- _ --- UGROUNDED DELTA-CONNECTED 
PEASSE T CO.D-ilSYST ll MIP8OF8ATB E BRill 

IICD ISOLATES TEES GROUND 
FAULT ON SISLOP 

O~il OS O PVI I 01 1 IOI 8BODC ISIIS 81Utllarilfitil~ifo -.l IIOIAHLT OF.- H-ll - FUB ITICI--PC --CIO--il-l
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LOCAL EFFECTS AN1 METHOD OF INHERI8T CONPBNSATING 
ITEM N DEVICE ID COMPONENT [D FAILUR IODS DOIPEDT FAILUBIS DETICTION PROVISIONS IFFECT ON ICCS 2IIA11S 

-- - - - - . - - - - - - - - - - - --------- -- -- -- -- ___________________ -__-__-__--__-__-__-_-__

12I fS -R REAKER OPIN c-IFPB --N I C R INDICATION REDUNDANT TRAIN FOR I3, MON1 IMOPERABILITT Of TiN B FOR 31NCLUDIS CONTROL ROOK 
I BREAKER11) CANNOT BE BYPASSED, RESULTING REQUIRED FOR SISLOP SIR. MO EFFECT FOR SISLOP 11ANDINITC11 83-167. TECK SPEC 

IN DEGRADED TRAIN B VOLTAGE ___________________________ CTION INTRY REQUIRED FOR THIS 
CONDITIONS DURING (18 LADING CONDITION (CT. DURING DO 
TRANSIENT VITS NORMAL OFF-SITS SURVEILLANCE) BECAUSE Of BUS 

(8 1SOURC ALIGNED. NO E110 VOLTAGE DEGRADATION COICT 
- DERINC IISLOFbUt6I 27V - R________________ __ -B tDcCJO HIS 

15Z..Z.I 1 i-1111 SHEARER CLOSED C-DPKR 1-MINDING REACTANCE CONTROL ROOK INDICATION, NOVI REQUIRED FOR NORMAL POTENTIAL INOPIRANILIT! OP NORNAL POSITION. DO ERiEl 
1 PASSED, 15SULTIN1T 51 5 PUNCIATION 
POTENTIAL FOR RCESSIVE FAULT NONE FOR NORMAL OPilION OR CLOSED 

.. 0.CURRENTS DURING DO TESTING 5DSLOP 

MITB CORNLLOFF-SITTSOURCE 

.2.02.04LIGED I0 15F-lul BUS 1231D VLS O 

LOADING TRANSIENT 
030.1- OPEN (SAKE s 121A11 O- PERIODIC TESTING M 

(BREAIER) CONTACT REQUIRED FOR DO LOAD TESTING 1512.Z.Ol.VZ.Z IlEVI ISE-ICCI- CLOSED INTBRLOCE PEON DO 81ATER - PERIODIC TESTING (SAKE CS ASATI IOs NINORAL POSITION. TECH SPEC 
(BRIIIIIIIIJ -'' -CONTACT EEFSATIDIPR8 ITTDNCR ACTAE - FO Do TO BE BYPASSED DURING D AD LOAD TEING K TESTING 

12 .27ZouIT ISZ-1EH 5Z-ZCI OPEN C-DIKR 1-SENDIING ]REACTANCE --PERIODIC TSIGiAER111 V (A U [lRI TCSjCIMNR 1DRIAEEE) CELL SNITCH CANNOT BE BYPASSED MITE DO REQUIRED FOR DO LOAD TESTING 
OBREACE CLOSED, 1RN INI DO 

DDlERI TEST POSITIONIS, 8088 IIIOPBBABILITI OF TRAII 8 FOR SIIICLlDIS CONTROL 8008 
121203.1 Iz-lE Z-IZCIS CLOSED INTERLOCK PEON DO ERR1111E1 PERIODIC TEqTING (SANE AS (IL (S As IFICT ONORLAL POSITION. TICS SPEC 

RREAIEE) CELL SNITCH REPEATED, PERMITTING REACTANCE _ACTION ENTRY REQUIRED FOR DO 
TO BE BCASSED DURIN( DU 

BREAKER1 TESTING 
11.2.E2.VN.1 I52-lE1I BUS 12C IZSVDC VOLTS LOW C-IFII I-MINDING RIACTINCI CONTROL ROOK INDICATION RDUNDANT TRAIN 10188188TOOF0INIAIII OFAil ITE TEC SPEC ACTION ENTRY 

TEEEIREF ONTROUPOMEE ETPASS 11E11ER CANNOT EJFIEKE1IPSTOIRQURrI1RIR 
(1SCI5) REPOSITIONED. IF OPEN, UESPOSITIONID 

DEGRADES TRAIN B VOLTAGE 
CONDITION ]DURING 515 WOADING------- ------- _ _____ 

TRANSIENT. If CLOSED, RESULTS 
IN POTENTIAL FOR SICESSIVEL 
FAULT-CURRENTS DURING DG SIS/SISLOP 

TESTING 
, Iz_-1.03.I0I1-] Z --21 zo _BE-3A1EER OPEN LOSS OF NORMAL OFF-SITE SOURCE CONTROL ROOK INDICATION REDUNDANT TRAIN FOR $1S, MOMS INOPERAHILITY Of TRAIN B FOR $NORMAL FEEDER BEAKEB FOR BUS 

(ERIAE-------- FOE TRAIN B. NORMAL FOLLONS - - -- - EQIE7ECLPIJoSFRSsO- ZC.TRCI SPECACTION- NTET--
SISLOl. NO EFFECT If BUS NEC 0EQUIRED VoR TIS CONDITION 
LOADGIZED PEON ALTERNATE DUE TO INAILITY O ALTEENATE 

SMSC VIA TIE PEADEI T ICOI SABITS- -T-TI T SOURCI TOAINITAI 
ADEQUATE DOS VOLTAGE DURING 
SIS LOADING TRANSIENT 

12,1-63011I. 152-]ZCEZ - RVOER CLOSED NORMAL OFF-SITE SOURCE CANNOT CONTEOL ROVE INDICATION,~~- REDUNANT IEAI1FOR-1SLOFV ' IOEEELI F1ENFOR -NONALPOSITION---
(IRTAIB) E ISOLATED FRON BUS INC, PERIODIC TESTING NONE FOR SISLOP WITS DEGEADED (SSLOP, INOPRAILITY OF TRAIN 

DEGADING TRAIN B SISLOP GRID CONDITIONS, NONE REQUIRED A FOE SISLOP METS DEGRADED GRID 
TSPONSD B S ENEGIZINGC-IFKR -OR S15- - - CONDITIONS0 I10AD JOO 85 710 
VIA 1-SECONDARY. ALSO PERVERTS 
TRAIl A SISLO 1 FOR D!LA2STG 
BRID CONSITION3 DUE TO 
INABILITY TO OSTAIN TRAIN B 
LOSi
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LOCAL EFFECTS AND METOD OF INHIREIT COMPENSATING 
DTDm I DEVICE ID COMPOllENT I FAILURE M100 0EPRODENT FAILURES DETECTION PROVISIONS EFFECT ON ICCs IBARIS _ 

I2.Z.03.02.1 15Z-IZC0Z 134-4 (RELAYl CONTACTS OPEN BREAIER VILL NOT TRIP ON SEQ PERIODIC TESTING (SAME AS I(SAMS Is RELAY ACTUATED BY SEQ I0O BUS 
(BREAIER) (OFF) (LOB, LOP, SISLOPI OR BUS 920 UV BLA! 111-611 

_________ ______ ~~~UNDERVELTAGE SIGNALS ______________ ___________________________________ 

Z1..01E.2 iii-Izco 194-4 ikELA tI ONTACTS CLOSID BRAE RPBTCNB OTO OKIDCTO, (AEAS E....I(SAKE AS2...11 ISUEVEILLANCE TESTING #UST 
IBRKIR) (ON) RECLOSED AFTER I SECOND TINE ANNUNCIATION SPECIFICALLY CRICK FOR RELAY 

12._.03.02.2_li__DELAC CONTACT FAILURE, SINCE TI 
PREVENTS BETRIP if Bi0 
SUBSEQUENTLY RECLOSED 

12.203.03.1 152-IZC Z C-IFEII CONTACTS OPEN BREAKER NILL HOT TRIP IN EVENT PERIODIC TESTING NONE REQUIRED FOR SIS/CISLOP NONE FOR SIS/S1SLOP NORMAL POSITION Of CONTACTS.  
B lLROT0TRIPS FE SD PGFAILURE ADDRESSES ON TRIP 
PRESSURE OR OTHER TROUBLE. FUNCTION (CONTACT SET) AT A 

_____ _________REMAINING C-EFNR PROTECTIVE f________ iNE. REMAINING PROTECTIVE ____ 

- ?RPE1CE2DAFFBTEDTRIPS PREVENT FAULT 
PROPAGATION TO SkV SAR ROOK.  IZ.Z.03.03.1 152-IZCEz C-EFK8 COETACTS CLOSED BREAKER TRIPS IF CLOSED, CONTROL ROOK INDICATION, REDUNDANT TRAIN FOR S15, NONE INOPERARILITY OF TRAIN a FOR TCI PC ACTION Ry 

(~1EEEA 1E11111 I TC? VIUE TRIPS WE CSid8 LOB tog Ior 9 00I ANNUNCIAT[ON EUiDiQU1IEw I E FOR SISLP REQUIRED FOR TElS CONDITION 
NORNAL FOR SISL0P WITH C-IFKR DUE TO INABILITY Of ALTERNATE 

_________________TROUBLE. NO EFFECT IF DES 120 ___________OFISITE SOURCE to 11INT1IN 
111ENEGIIlD PEON ILTRNATR- ADEQUATE BUS VOLTAGE DURING 
SOURCE VIA TIE BREAKER1 IZCRI 818 LOADING TRANSIENT 12.2.03.01.1 152-Izcoz BEERS IZCO8, CONTACTS OPEN BUS 1 IC PARALLELED ALARM PERIODIC TESTING NoNE REQUIRED #ON FUSES PROTECT BER CONTROL 

.___1K J KX1F 1 IR ECI, I.-NOPERABLE NO IFFECTt 0UBER.
RYI OPERATION ALARM ACTUATED IF DO 

8IANGC-NTPOCTV 

1..E.ZI5Z-IZC0Z EEKE11S IZCDI, - COETACTS CLOSED BUS 1ZC PARALLELED ALARM . PERIODIC TESTING IO NO R1QID 
(BREAKER) 11E04, EZC1S, CANNOT BE CLEARED. NO EFFECT 

al8lAllR O T BEER OPERATION COTO_801IDIAIN 

TCOOTACTSUBL8.-.FFC.I. .S I 
IZ.Z03.0.1 152-IZ0Z BilCONTACTS CONTACTS OPEN BUS 120 PARALLELED ALARM IND PERIODIC TESTING REDUNDANT TRAIN FOR SISLOP, POTENTIAL LONG-TERM ITECH SPEC ACTION ENTRY 

ERAE)DG DROOP CITS DISABLED. NoNE REQUIRED FOR S1B INOFERABILITY Of TRAIN I DUE TO REQUIRED FOR TEES CONDITION.  
____---.-.-.-- ---- --- RESULTS INISO13CRolBOUS Du BODE------- - --- --1A ITvIThrU 2 ROFO RIEQUIEED-10U 

WEICH CAN CAUSE Do OVERLOAD FROM OG TO ALTERNATE OR NORMAL PARALLELED OPERATION To PERMIT 
_______-~_________TRIP DURING PARALLED OPERATION OFF31I SOURCE WITEOUT LOSS OF CONTROL Of EGo LOADING. DROP J IFOR TESTING OR FOLLOEIR saG 

OFF-S11 POWER RESTORATION 
POST-S ISLOP 

B
1Z.1.01.0 -152120C CE1CTS CONTACTS CLOSED BUS 120 PARALLELED ALARM VILL PERIODIC TESTING REDUNDANrTRAIN FORSISLOP, INOPEEAKLITTOY ER DO 1TECE SPEC ACTION 

(BREA[ER) OCCUR N/IBUS ENERGIZED FROM NONE REQUIRED FOR SIB REQUIRED POE THIS FAILURE.  
(BBER SOURCES. il DROOP CIT NORMAL POSITION. ISOCRONOUS 

- ALSO ENABLED, RESULTING 1V............--.---.--. --- lE1BEQUIEDFORtLOEOop OR -.  

8712 
LOS OFDCONTACTSNRLSILPOPRTINT ESR 
8O5 SIC OPALI ALAPER PREQIODIC TISTINGD 

0OOR PBEROPRMATIO



CDM "'M" No -41383 
MERGCY.COAB C YSTB SINGLE FAILURE ANALYSIS Revision N 1 

OPoes UNIT I-- Page 312 o510 
TABLE 11-1: POWBR DISTRIBUTION SSTO FRIA 

LOCAL EFFECTS AND METHOD OF INIERENT CONPINSATING 
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f .0.0I.6.~175Z12tO "b CONTACts CONTACTS OPEN BUSAtC AIf ERAf-ii i B lfltIBODICTEStII IIOIII llOUI[PND 
(EAKEE) FON ALTERNATE SOURCE 9W ECCS LOADS WILL OCCUR PICKUP BILL RESULT IN 

POST-TRIP EICIPT B DROP AND DURING DROP AND PICKUP Of BUS INTERRUPTION Of RCP OPERATION, 
PICKUP O 803 118 - - JIB E iR F SGTEVENTS 

1t.03.06.z 15-12-IC0 1b, CONTACTS CONtACTS CLOSED INTERLOCK TO BUS TI 8RAIEB PERIODIC TESTING 10N REQUIRED BONE BEAKER AUJILII CONTACT 
_ (BRlill) EXC01 DEFEATED, PERNITTING FAILURE AND CONCURRENT 

GENERATOR TO BE PAIALLBLID PARALLEL BAIN GENERATOR 
MANUALLI TBROUGB BUS IC TEROUGH BUS 1W. THIS ISA 
DURING KiNl G81EAOB1110______- DOUBLE AL rCI EW 1 r 
COAST-DO8 0S 1 OUTSIDE DB01S1SLOP DESIGN 

1ASI O f PLANT 
TEO[I CFAILUB ON BREAAD COipC IND UBDs lCtOL -OON 

(ERIARER) (RELAYS) OVERLOAD LOCI-OUT SIGNAL TO CLOSING BEERS TO A FAULTED BUS 
BLOCK CLOSING OF DG BERE AND 

PB-EARGIZING POTENTIALLl 
FAULTED UUS. BA EFFECT If DGG 

- . . . . .-- ~OR OBug -IEII EIIEA1 --- ________ 

CLOSED 
- IZ.T.US.U?.Z IST-ITCUT 1B6, 1861 OFF BREAKIE OVERLOAD TRIP PERIODIC TESTING BONE REQUIRED FoE 8IS/S1SLOP NONE FOR S1S/SISLOP NORMAL POSITION. BUS FAULT 

buLCTSI - C DSAELDIF1AULT OCCURS,- L I lO BCIl TI 
POTENTIALL RESULTS IN 007 FAILURE IS A DOUBLE FAILURE 
BOON ELECTRICAL FIRE ___ SCENARIO NHICE is OUTSIDE 

PLANT 

IZ.2.03.08.1 151-I1CO0 BUS 12C IZSVDC VOLTS LOW BREAKER CANNOT E1 TRIPPED OR CONTROL ROOM INDICATION REDUNDANT TRAIN FOE SISLOP, INOPREELITY Of TRAIN B FOE FAILURE TO TRIP EUCEE WOULD 
( BREAKER)- COETROL P01 IRCLOSED;__DEGRADING TRITE I ----- ~ IOR- l EQUTBIDEIIFlOREIE- ETSi I oNl -oR1I -IFSES L SER ER T NGC

SISLOP RESPONSE PEON DG 11 VIA BUS NTC 
IT.2-0. 01.1 15T-11B04 BREAKER OPEN LOSS OP POWER to RCP B AND CONTROL ROAN INDICATION NORMAL OPPEITE SOURCE FOR 318, TRAIN B ALTERNATE OFPSITE SNOENAL POSITION DURING PLANT 

---1ERRAIB~~~~~~~r - EICITER IF-DORINGIOIE -___ - R NDN1I OUILPORrUPR LE ES II IJWEOEOTC OTZ U 
OPERATION. BUS NIB AND 01C POTENTIAL LONG-TE RN-AIN GIN TO GRID. SGTR DOSE 
CANNOT BI ED PEON ALTERNATE INOFTRBILITY Of TRAIN B FOE CALC R (TO PRECLUDE CREDIT 

- - - DISITE SOURCE (MAIIB IFNESJ -- - BIELFU TO]IABIIT F 0 EIOR-Ci J D OV 1ITEQD 
TRANSFER BUS ETC PEON DG TO SINCE CANNOT START ROPI PEoN 
OFFITI SOURCE WIT- C-IFR BUS NIC/L C POST- U/0SLOP 

LOADSUDUE TO VOLT TRANSIENT 
I,..A.. 15T-11004 "ENIll CLOSED BUS IBI CANNOT BE ISOLATED CONTROL ROAN INDICATION, NONE REQUIRED POE SIS/SISLOP BONE FOR SISISISLOP NoRM AL POSITION DURING FABER 

.1 I E J A I E R~ - - -- PEON E-_IPBE AND BAIE GINERATOR*PEEIODIC.TESTING - _ ~_______ -- P.ITO1 BRIE 'TRIPS-AED1RCP 
* IFOR STARTUP AR LOYATS. OVEECEREENT TRIPS ISOLATE 

INTEBLOCIS PREVENT CLOSURE OP ENERGY SOURCES FRAN POTENTIAL 
-. - -- - - - --. -- BUS ITC TIE 8EDA1RE RFITE RAIN ------- - - ----- ~ N___AIR GENIRATQRVAULTS_ _ 

GENERATOR TRIPPED (VOLTS LAW) 
AND BUS ITC ENERGIZED PEON 

AULTC-IFMR. 10 IFFCT IF EUS ZC 

ENERGIZED PEON IlG
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LOCAL EFFECTS AND 1 1THOD OF IIHERENT COMPENSATING 
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F--L ---- ------ ----------- -------- - - - ---------------------_ 

I.2.04.02.1 152-1180 BBI (RELAY) CONTACTS OPEN AUTOMATIC RICLOSE Of Bil FOR PRIODIC TESTING NoNs REQUIRED NONE NORMAL POSITION. OPERATOR 
(BRBARB) (OFF) LOYATS IS DISABLED. MANUAL ACTION REQUIED TO ALIGN 

BREAIER RECLOSURI FOR _____________-AIWINAI OFlhTIJ UR LJMWIN 
ALIGNIRN? OFF ALTRNATE if LOVATS FUNCTIONS AS 
OFISITI SOURCE UNAFFECTED DESIGNED 

L 1.2.04.02.2 IS2-11804 BI (DLY)l CONTACTS CLOSED LOVS RECLSE SIGNAL to BElR, PEEIODIC TESTENG NomE PIQ VII U.--JONI SY II IO N Ai ........  
- ~EEA(0(ON CAUSING PEEMATUEB EECLOSING MiNl GENERATOR UNDERVOLTAGE 

BEFORE 8Ik ISOLATION COMPLETE REL 111 S1TPONT (4011 )3 
___________________LUN IUGE TO PEVENT MOD 

FAILURE DUE TO FLASEOVEE MT 
RESIDUAL GENERATOR OUTPUT 

11.1.04.03.1 152-1100 186-3, 186-3A, OFF AUTOMATIC TRIP OR LOCEOUT OF PERIODIC TESTING NONE REQUIRED NoNE MACEUP TRIP FROM E-IFME END? 
BRAKER) - TiKI HEEAER OR INTERLOCK TO BUS OVERCERRENT ISOLATES FAULT 

(RELAYS) TIE IICOI TO ISOLATE FAULT ON FROM MAiNl GENERATOR AND IFMR.  
E-IFMR 4 kV OVERRENT IS1___ _____________ FAULT CANNOT BE (RE)ENEEGIZED 

- DISAMED METHOD? A SECOND FAILURE (MG.  
EACEUP TRIP FAILURE OR 

( )OPERATOR ERROR IN CLOSNG BUS 
TI B(RL VEIC IS OUTSSDE 
S1S/S1SLOP DESIGN EA313 

1.2.01.032 152-11804 186-3, 186-3A, 00 BREAKER TRIPS, CANNOT ME CONTROL ROOM INDICATION NORMAL OFFITE SOURCE FOR 11, TRAIN 8 ALTERNATE OPISITE OTC SPEC ACTION ENTRY 
1 0. 1 AIRE. 00I--5- 0- ROCLOSBO TO ALIGALTERNATE IEULTIG IN REQUIRED FOR TEOB CONDITION 

(RELAYS) OFSIT. SOUCE TO BUS 1 1 POTENTIBL LCONG-TERM 

IMOPA ) lILITY OF TRAiN FOR 

POT OURCE MITE C-IFR 

1.21.005.1 152-1180( OTHER MAIN G N CONTACTS OPEN BREAKER MILL NOT TRIP IN EVENT PERIODIC TESTING NoNE REQUIRED NONE NORMAL POSITION OF CONTACTS.  
(BAKAR) MAIN/A/B-IUNR (OFF) OP IF8 DIFFERENTIAL, SADFON P T I FAILURE ADDRESSES ONE TRIP 

- -- PROTECTIVE TRIPS-------- -PRESSURE OR- THER .MAIN - _ FCTIO--fifMIIfVSTI At A 
GENERATOR, MAIN IFR OR A/B TIME. REMAINING PROTECTIVE 
IMlTROUBLE TRIPS PREVENT FAULT 

PROPAGATION t UAFFIC ROOM 
12. l 152-11BIM OTHEL MAIN GEM CONTACTS CLOSED (SAME As C.24.3. ) CONTROL ROOM INDICATION (SAME AS 1T.1.O3.1 (SANES 1 STC SPEC ACTION ENTRY 

(BREAKER) MAINIA/B-ME ION) _BOREQUIRED FOR TIS CONDITION.  A lPROTECTIVE TQIPS USI0T II 
OUT-OF-STEP, OVIRSPID, LOSS 
OP FIELD, DEFFERENTIAL, 

STATOR GROUND, SID AN 
PRESSURE, OR OVTCURUNUT 

15V-IIAIUO 1AT (RELAY) CONTACTS OPEN BEAKER NILL NOT AUTOMATICALLY PERIODIC TESTING 1101RE80iRED ----- mom0s 5 RBARluP TlPII -In lB 18W 
(BREAKRT 11FF0 TRIP ON LOVATS SIGNAL (MAIN ACTIO l RQUIRED TO ALIGN 

GI TRIPPED, MOTOR OPERATED _ALTERNATE OFFSIT l SOURCI EVEN 
DISCONECT CLOSED'ND SWGR I _-- FuMctIirS 
IC/ZC NIERVOLTAGB. MANUAL DESIGNED 
TIP AND R CLOSE UNAFFECTED
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SAN oNIS UNIT I Page 314 oF 510 
TABLE 12-1: POWER DISTRIBUTION SYSTEM FEI 

LOCAL EFFECTS AND METHOD OF [HEEN COMIINSATIN 
ITEM I DEVICE ID COMPONENT ID FAILURE 100 DEPENDENT FAILURlS DETECTION PROVISIONS EFFECT ON ICCS RERSNA1 

TL-I---T--IE 1-----------

~~2 1-1 . ob 4___ -U1 it 4 VO A Yi CONTACTS CLOSED (SIMMBIS-1 _. iZ .- .1 A CONTROL BOON INDICAITON SM SuW~.31 (SAKE AS ..43h STICH KIN ACTION ENTRY 

(BRIAEEB) (ON) EQUIRED loB THIS CONDITION 
12.2.01.06.1 152-11804 a CONTACTS CONTACTS OPEN LOSS 0F BR CLOSED INTERLOCK CONTROL ROOM INDICATION MOMS REQUIRED FOR 81S, POTENTIAL LOSE-TERM $Te EPIC ACTOM ENTRY 

TO ABCP SLO --SDOI 1 TO------, REDUNDANT TRAIN FOR SISLOP EMOPIRABILITY Of TRAIN I FOR REQUIRED FOR THIS CONDITION.  
SOURC83 PARALLELED ALARM AND SISLOP DUN to INAHILITI to LOVATS AND RCP SLOW COASTDOVN0 

__________________________LOVATS IND-01-SIQUENCR I- - _________ TRANSFER BUN NEC IRON0 O M O? CREDITED 11 81S/91SLOP 

INDICATIN.11OSS f FDROOP OFFII SOURCE POR C-SPUR EVENTS 

ENABLE INPUT PREVENTS TRANSFER RELATRD LOP, WITHOUT LOSS Of 
________OF OP 11EC IRON Do to ECCS LOADS 

ALTRATE OFFSITR SOURCE--------
NITHOUT DROP AND PICKUP 

12.1.04.0.2 152-11804 'a' CONTACTS CONTACTS CLOSD RCP BLOM COASTIONM RNABLED, RU CONTROL ROOM INDICATION NONE REQUIRED NO _ _01 REVISION RQD: AVER PROM 
_____ - - - - -It DROOP ENAILID-Vitf BUS -- DO TO ALT OFPSITI SOURCE MUST 

NIB/C TiE BREA1E) CLOSED. OCCUR MITE 8S 11H ENERGIZED 
________ LOVATS NAT INDICATE B______________ EFORM TII SIE CLOSED, MITE 

.0D:OP: I 07j 2f 152-110f TIS0 FAILURE 
RICLOSURE. DROOP ENABLED 

COTACTSCO PREVENTS ISOCONO S OPERATION T_0L__0011 

(011)t-lsII CUsIi 

CLOSED 
12.2-1.4.1?.I -11B04 1b, CONTACTS CONTACTS OPII LOSS OF BIS OPEN INTERLOCK TO CONTROL BOOM INDICATIAN NONE REQUIRED FOR 310/01SLOP NONE FOB 318/S1S14P 

-LOVATSIID-ofS-S1qu.ICI 

BEDI. LOATS IOTO-OPIN OP 
_____MOTOR OPERATEE DISCONNECT AND 

DISABLED. IEI BRIB CANNOT BE 
CLOSED TO RE-ENERGIZE BUS NI118_________ _________________________________ 

F1PROM BI I ICEPT IT DROPF88 
AND PICKUP OF DOS C0C 

11Z.1.01.O1.2 152-11804 "' CONTACTS CONTACTS CLOSED INTERLOCK DABLED TO BUS CONTROL ROOM INDICATION NONE REQUIRED FOR S10/01SLOP NONE FOB 13/SISLOP SECOND FAILURE (EU. OPERATOR 
IIB/IC TI! SEIECS CR 
PERMITTING PARALLELING OF MAIN OR MOD FAILURE TO OCCUR, WHICM 
GENERATOR TO NORMAL OFFSITE OS OUTSIDE 81SIN1SLOP DESIGN 

CISOURCE THROUGH Bus ETC. o 
EFFECT OOTOR OPEATED 
DISCONNECT DUE TO E MP IDRTE 
GENRATORVO LTS OPEN 
PERMISSIVE AND BUS LOAD 
aBSEAE IPaIS 

.. F~I;T.D4UE:I 52c1101 HS_1IE IZ5VDC VOLTS LOW -0R1RCAISOT It TRIPPED IF CONTROL ROOK INDICATIOE~ RORMAUOFFSITS1URCES ISTAWATEITDFIT0TC1ECC!NN1 
(BREAKER) CONTROL POWER CLOSED OR INCLOSED IF OPEN, REDUNDANT TRAIN FOR ISLOP SOURCE INOPERABLE, RESULTING IN REQUIRED FOR THIS CONDITION 

RESULTING IN LOSS Of ALTERNATE POTENTIAL LONG-TER 
GlOFST SOURCE TO BUS It

SISLOP BUR TO INABILITY TO 
TRANSPER BUS ITC FROM Do1T 

IFFICTFF 0I OTO OFBOATCD 

- - -llMIT- T ll FOELTED SOISLO 

IIIDIATION 10llB880018RELATEDS/ISLO 

(S1.A 8...33
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TONOFRs UNIT I Page 315 510 
TABLE 12-1: POWER DISTRIBUTION SYSTEM FHIA 

LOCAL EFFECTS AND RETPID OF INHERENT COMPENSATING 
ITEM I DEVICE ID COMPONENT ID FAILUE 11008 DEPENDENT FAILUIES DETECTION PROVISIONS EFFICT ON ECCS R81ARlS 

-- - - -- - --- - - - - - - -- - - -- - - -------- ----- - - ---

1.. B0. BUS 1 A Blll(S)O ROL- RP-, RCITER 
NSR LOADS STARTED FOR KAIN GEBATOR - REAKES 152-11803, 152-11EDZ 

OPERATION, OR RCP 8 TRIPS AND RESPECTIVELY 
CANNOT7 BE RBSTARh0FO SGTS.  
NO IFFBCT ON eCCes LOADS 

BUS liB BRIAEEC(S) 8CLOSED RCP B OR IICITIR CANNOT 8 CONTROL ROOM INDICATION REDUNDANT TRAIN FOR SEE DURING RIDUCED TRAIN B ELECTRICAL SWOEMAL POSITION DURING POWRR IIl10DE TRIPPED TO CLEAR 1US 118 IIITBRTTUP -SISLOF HAICI-FORffIlSBlilff3llfI1 UPHI TI TCIT-PICTOil 

NORMAL OFFITi SOURCI FOR SB (W/ TIE BER ICOI CLOSED). ENTRY REQUIRED WITS THIS 
DURING NORMAL OPERATION TRAIN B ALT OFFSIT SOURCS ALSO FAILURE. FAILURE TO TRIP RCP 

-- 1OP1, CAUSIG POTETI A L 1 ICITIR SHOfW CCIPTIALI 
LONG-Ti INOP OF fTill B FOR FOR S1 BY VOLTAGE CALCULATION 

~ ISESLDIDS (Dug 

SISLOP DUE TO INABILIT TO DC-3325 (DC-3225 FOR POST-DCP 
TEANSFE BUS 1C 7011U STU 355 CONFIUURTIONI 
OFFSITE W/ C-IFII LOP 

IZ.Z.O.I2.1 Bus BIB 117-21 (RELAY) CONTACTS OPEN RCP B AND RCITER ILL NOT PERIODIC TESTING TRIP OF eCP AND TIE BEER FOR REDUCED RELIABILITY OF TRAIN B NORMAL POSITION. BUS I1 
- --EsE LOADS - ____. . .(OFF) TRIP AUTOMATICALLY 0N BUS E111 ISLOFTUIIIGPLANTTTAITUP -FORIISLOP-INDIOPRASILITT llNDEVOLTIAGITIEOl -

UNDlRVOLTAG DUBRING NORMAL REDUNDANT TRAill FOR S1 0RING FOR S1S BERING PLANT STAIJUP 
MAlI GENERATOR OPERATION. RCP PLANT STARTUP, 101 iQUIRED (VITS BUS 1IB-2C TEE BEIR 

--AND EICITBRSLOW COASTDOI us7 stalalTu1ORMtab AL-sE .B7N ON E 1Onu1ISSI LOP 
UNDERVOLTAGI TRIP, SIS/SISLOP OPS DURING NORMAL OPBRATION 
TRIP AND lANUAL TRIPS 
UNAFFECTED 

IZ-1.IS.1.1 DOS lI11 121-21 (RELAY) CONTACTS CLOSED eCP B AND RICITER TRIP. 10 CONTROL ROOM INDICATION, B01 REQUIRED FOR SIS/SISLOP N1N FOR 31SISIlLOP RICITIR TRIP CAUSES LOSS OF 
NSA LOADS (0) pFFeCT ON RESTART AFTIR BAIN PIRIODIC TESTING RAIN GEBRATOR FIELD 

GENERATOR TRIP DE TO1OSTOF 

FIELD 
IZ1.Z.O.3.I BUS NIB 281-1 ON RCP AND EICITIR SLOW COASTDOWN PRIODIC TESTING TRIP Of BCP AND TIS BEER FOR REDUCED RELIABILITY OF TRAIN 6 RELAYS ENERGIZED VlB RAIN 

21ST LOADS- 2814 - (281-I CLOSED,?BI-T UDBEVOLTAGI TRIP IIABLID ISLOFTR ISVtilTTTARTUP, -ORT 1STSISLOP 80811G-LINT GIlIlITO- FRIQUINCT T- O 
OPEN) NORMAL UNDBVOLTAGB TRIP REDUNDANT TRAIN FOR SES DURING STARTUP (WITS BUS IIN-DC TIE SELECT SLO COASTDOWN VS.  

DISABLED PLANT STARTUP, 1018 REQUIRED 1 CLOSED), NONE FOR NORMAL AT-PNEtR UNDBBVOITAGE 
78TO 1 5ISLOPDURING NORHLTT5/SISLOP-TUIIIOMRAL T-rTPS.110nFFI C flNU A 

12.2.05.03.2 BUS 118 Z8- OFF eP AND EXCIER SLOB COASTOWN PERIODIC TESTING F0 OF-C NDOINESO OSTOIPIIDCTSTN 18 REQUIRED FOR SIS/SISLOP NONE POE Sil/SISLOP NORMAL POSITION DURING POWER (Z81-I OPI, 281-T UNDIVOLTAGE TRIP DISAOBLD OPERITIOlr ~ 
CLOSED) NORMAL UNDIRVOLTAGE TRIP 

ENABLED 
1111 Z21 -(ISLAT) CONTACTS OPEN RP 8 AND EICITER SLOW -- PIIODIC5TISTINEG -10ErQUIREDiOR IS/1LOP -01-FOR SISISISLOF 10HAFOSIT AIr 

HallR LOADS OFF) COASTDOWN TRIP DISABLED (TRIP GENERATOR UNDIRVOLTAGE RELAY.  
WILL NOT OCCUR VITI RAIN GI SLOl COASTOOWN TRIP ENABLED 
VOLTS (100). NORMAL - -------- - ONLTTIB8R11AOIRiS1 
UNDBRVOLTAGE, SIS/SISLOP AND CLOSED AND MAIN GENERATOR 
IANUAL TRIPS UNAFFECTED FREQUENCY Is ( s 1Z.  

2Z.I ZBJSN -2---2--1ZZ71 (RELAT) CONTACTS CLOSED C B AND RICITEB SLOW1 PERI0fC TESTING OEEQUI8D FORSISISISLOP NON FU SIS/SISLOP RELAY D81NE8GIZD1SRE1 AIl 
HES LOADS (ON) COASTO0WN TRIP WILL OCCUR AS GENERATOR VOLTS ( 40 1 AS PART 

SOON AS MAIN GENERATOR OF RCp SLOW COASTOOWN 
FREQUENCY ( 58 oI, SEQUENCE. ECITE TRIP VILL
IRESPECTIVE OF VOLTAGE. AFFECT SLOW COASTDOWN OF ALL 3 
NORMAL UNDERVOLTAGI TRIP, RCPS BY INTERRUPTING MAIN 
SIS/SISLOP AND MANUAL TRIPS GEEBRATOR FIELD. SISISISLOP 
LNAFFRCTBD TRIP NOT PROVIDED FOB BECIT B 

MOTOR
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LOCAL EFFECTS AND METHOD OF INHERENT CONPENSATING ITEM I DEVICE ID COPONENT 10 FAILURE MODS DEPENDENT FAILURES EETECtION PROVISIONS EFFECT ON ee REMARKS 

IZ..O.OSl US IBi-fcl I CONTACTS OPEN LOVATS RPO E- AND PERIODI TfSTING NONE REQUIRED FOE SIS/SISLOP NoNi FOR EISISISLOP NORNAL POSITION. LOVATS NOT 138 LOADS (OFF) EXCITER DISABLED. NORMAL CREDITED FOE 81ISISISLOP EVENTS 
UNDERSOLTLGO, SIS/SISLOP AND -- -- - . . . . . . . ANUAL TRIPS UNAFFECTED 

12.2.05.05.2 BUS IB 194-3 (BELAT) CONTACTS CLOSED LOVATS TRIP OP RCp N AND PERIODIC TESTING NONE REQUIRED FOR S18/N13LOP NONE FOR Ih/NESLOP 93011 DOSE CALC REVISION 
N.. 1 B LODIS 18-1ITER. BCP CANNOT BE REQUIRED to PRECLUDE CREDIT 

5R(STARTED POE RLps. 101 ERVINIU 
REQUIRD TO ADDRESS POTENTIAL 

05.0.NBILIT TO RESTART CPS IN 1X.1.05.06.1 BUS 1I0 106-313 CONTACTS OpEN 81S/S1SLOP TIP Of Reps A. N PERIODIC TESTING NONE REQUIRED FOE oil, TIE REDUCED ELETRICAL VIRGINS ON NORVAL POSITION. FAILURE TO 
11 LOADS (RELAY) (APF) AND C DISAELED. S18LP TRIP OP _ _ _EKER TRIPS FOR R11,41 NoTE TRAIs POE oEE DURING TRIP RCPg DUE TO TEES SINGLE bus IA:ICAUDDI1-c TIR-- 1___ ERAEF ILhRE BlOWN1 ACCEPTABLE FOR 

11EA.05. 0IC. AND ICh RICEE AND ICIE CLONE), SIB NI BUS VOLTAGE CALCULATION 
UNAFECEDREDUCED NELIAILItY OP NOTE OC-3315 (DC-Ills FOR FOST-DCF 

?Sils O IELOP giTE fi P55ONCNFIGURATION 
3REAKERS CLORED, NoNE FOE EHIS 
IITE TIE 19REAE OPEN 12.2.06.01.2 BUS CONTACTS CLOSED -lRBps R D (LCATRIP)CANNOTCONTROL 106 1 OUR FOR BigpLOP ISUTE DOSE CALCREVISION LSE LOADS (RELAY) B() BE 1ESTATED REQUIRED TO PRECLUDE CREDIT 

POR RCps Bus 1B ----- Bus DIE IZSFC VOLTS LOW C B IND1ICITERCAINOT NECTIO PBTVI10 
NS LOADS CONTROL PO OE A TRIPPED OR RESTARTED, STARTUP, REDUNDANT TP OFINAD TRAiNs FOE EB0 DURING PLANT S/U REQUIRED FUR INO ALTERNATE 

SIS/ISLO TRIP RSLAY 1N6-SIS IE BiER TRIP FOR SIELOP, NONE (V/ TIE NIU JICI, EXCOI OPPEITE SOURCE ON TRAIN B.  I--..- -- ~~CANNOTBE1 ENERGIZED TO TRIP I 1EURDO~FUIGOILLSD1EIILT 1phI~yt uE-yyRp111FR lor-189 
RCP A, B AND C. TIE BEER TRIP OPERATION SOURCE INOF, CAUSING POTENTIAL ACCEPTABLE POE S1S BT BUS P UNAFFECTED LONG-TEEN INOP OF TRAIN B FOR VOLTAGE CALCULATION DC-33Z5 ___ Ili, 

Nus 1UC PROM DA to OFISITE WL CONFIGURATION) 
1 CONTACTS OPSN BUS TIB FlER EIP 1B A C PRIODICISTIEG Cl8tERRLOP 

CONTROLS (011) I IND ICI TER ILL NOT ACTION REQUIRED TO ALIGN 
CONTATSOIAUTOEATICALLY TRIP O LOVATS ALTERNATE OPPSIT0 SOURCE BRN 

- ~ ________(--- F- AIGD CAISBI. SILO TP OF 888All8 TRIP 08 8181-0 

COASDOWN E01 RAIN GEERATOR DESIGNED 
VS. FLYWHEEL COASTEOWN. MANUAL________________________ 

______________ 
- TRIPSU NAFFECT D 

12-.06.01.2 BUS 11IB 194-3 (RELAY) CONTACTS CLOSED UNDIRVOLTAGS TRIP OP ECP B, PERIODIC TESTING NONE REQUIRED FOR S1S/S13LOP NONE FOR 1ISISISLOP. TRAIN B ITECE SPEC ACTION ENTRY --- COTROLS ------------ - -(ONl EICITEIR DD US DIB -FEEDER - - -__ LENTOFIIRALDE~ EURDIEEEESI 
BEER lIB104 FOR ANY RAIN AFTER ROTOR OPERATED DISCONNECT IC ENERGIZED PEON ALTERNATE GENERATOR TRIP WITH ROTOR OPENED, AS NORAL OPIITC SOURCE 
OPERATED DISCONNECT CLOSEDSIS/ISLOP 

TRIP SIGNALS BESET WHEN MOTlOR 
-8OPElD DISCOCOBCT I OPENED



EMERGENCCOR SYSTEM SINGLE FAILURE ANALYSIS Rev sio " l A M-1 38 
A L E E - : S A N O N O F E R U N I T I FRA a e s o 3 1If1 
TBE1-:POWER DISTRIBUTION SYSTEMFl P g 17 o 1 

ICE DEICEID COOOOET I FILUE NDELOCALEFET ANDHOD OF INHERENT COMPENSATING 
TP I 08VICE ID COMPONENT ID FAILUREEFFECT O CCS REARKS 

- I~l~U.I.V5!Izcr- - RIADR OPEN LOSS Of PO~TRP-N-CONTRO-ROO IDCTIO,SOUKuFrITAF1'~FNTSOrBTRILUI~JU 
(RAKER) RECITER DURING PLANT STARTUP, PERIODIC TESTING REDUNDANT TRAIN FOE IISLOP INOPERABLE, CAUSING POTENTIAL PRECLUDE RCP RESTART IRON BUS 

1 0O 51 INABILITY TO ALIGN 8US PIC TO LONG-TERN INOPERANILEYT Of IICIZC POST-S IO TO 
ALTER.T1 OHM 1o5!R-O -- 8 I C LO Sc LOADS DUN 

INABILITY TO TRAN3SER NUN NEC TO SEVERE NUN UNDERVOLTAGE 
1 . 02O.1 TO OFTE SOURC- FO1 TRANSIENT. SGTR DOSE CALC 

CANNOT NE RE-ENERGIZED FROM CREDET FOR RCP OPERATION 
MI/N-INE POST-SGTR 

12.2.07.02.2152-12001 - (RE2R CLOSED BUS NED CANNOT E ISOLATED CONTROLI[H 
(BRIARBI FEOM BUS VIC PERIODIC TESTENG ICP TRIP FOR SIN REDUCED RELEABELITE FOR SEN OR ALIGNMENT Of ALTERNATE 

OFFSETS SOURCE TO NUN 01C. ROE ~~~---- -
-___________ ___CHANERRQO1BD TO J11CLLUf 

ECP RESTART PONT-31S/SISLOP EN 
________________________________ 11T1I ALIGNMENT TO PREVENT LOSS 

BEN UNDEEVOLTAGE TEANSSI 
12.1.07.02.1 152-12CE0 186 (11CR) CONTACTS OPEN BEAKER CANNOT ENCLOSED CONTROL NEON ENDICATEON REDUNDANT TRAIN TRAIN I ENUPERABLE EZCQZ-INE RELAY ALSO TRIPS 

( AI (O) CLONG OF D 
BEER 11C05, RESULTING IN LOSS 
or BUS Dic 

-yZ 07. 04.152-1C01 -12(EWE) CONTACTS CLOSED OVERLOAD INTERLOCEFON S -- PERIODIC TESTING - I1ONE 
*I iRRAIIR) (OFF) OC NORMAL FEEDER SICNL OVFECUARIAT LOCKOUT BELA!.  DTSAALED, P1RSTTING 8SECOND FAILURE EG. OPERATOR 

PARALLELING OF BUS IB TO180 OF----- IRRORIIBIBDE-FOT CAOM ATN 
FAULTED BUS TO OCCUR, WHICH 13 OUTSIDE 

8 S/SISLOP DESIGN SASE 
L18SS) CONTACTS OPEN BREAKER CANNOT BE CLOSIE CONTROLTOO INDICATION 

IBREAIR) (ON) SEDUNDANT TRAIN FOE SISLOP ILTIRALT OFFUSlOTILUCE, 1110. RCP-E UNAVAILALE 
IIIABILITITOALIGBUSCTORESULTING IN I0NOPEABILIT OF COST-SGT S RESULT OF TEES 

ALTliAT.OFSIT-SUBTCATIFORETSLO r8ITO- 88AILORS 

INABILITY TO TRISFER BUS 1T O 
FRIO DO TO OFFSITE SOURCE NOE S 

I'-I:FI RALTI 0- IF8 II10-1-TI-ff-CU 

112.0.03.2 152-ECEE IRE-3A (lIBOl) CONTACTS CLOSED OVERLOAD INTERLOCE PEON BUS PERIODIC TESTING NONE REQUIRED FOR S1S/31SLOP NoNE FOR SiISISLOP NORVAL POSITION. SECOND 
WEREACER) (OFF) AI NOR8AL FEEDER i1l00 FAILUR ( CG. OPERATOR ERROR) 

____ - - - -- -. DISABLED, -PERMITTING -- m -fog - RDK7I1IliELTIG 
PARALLELING OF BUS OC TO OCCUR, WHICR IS OUTSIDE 
FAULTED BUS SIS/SISLOP DESIGN EASIS 

r-152-12cF? CONTACTS OPEN DESAIBE CANNOT BE CLOSED TO PERIODIC TESTING Cl l EQFOR SISis U SLOP- 1 I O OSIS 01 LOPA INTRRUPTION OFCPBTCOULD 
(ERBglaIR *b CONTACTS N RGI Z DOBUS tiC PEON INTERRUPTION Of ECCS LOADS WILL OCCUR POST-SGTR NETS LOSS OF 

ALTERNATE OFFITE SOURCE OCCUR DURING DROP AND PICEUP Of NORMAL OFFSITE SOURCE.  
* ~~POST-TRIP RICEPI IT DROP AND -*--- - - - -- -U ---?OD -CONTACTS- PARALLELED RITE UzT:! 

PICKUP OP BUS 1IE RELAY CONTACTS (EICH OPIN ON 
SLO MAIN GENERATOR VOLTAGE) IN 

.-.---- - --- - - ..--. -. ---- ___ - ---------- BREAEERTONTROL-CICUIT 

BIBASB ~ilOT 8 CLS80 CONIOL 005INDCATON IDUHANTTRAI TRll IM~llALE 200-18 IILI ASO RIP



CDM "M" No. .1383 
ENBBGRNCNCCORE SYSTEM SIN1 FAILR ANALYSIS Revision No.  

onous air 1Page 318 o 1 
TABLS 12-1: POUsR DISTRIBUTION SYSTEM FREA 

LOCAL EFFECTS AND METEO1 OF INIINT CONPNSATING 
IN I DeVICeI 10 COMPONENT 10 FAILURI HODE 0IPE1181T FAILURES DETECTION PROVISIONS EFFECT ON BCCS BlullS 

12.2.07.04.2 152-l2col ii c CONTACTS CLOSD INTRLOC FRM I1CEZ DEFEATED, PERIODIC TESTING NONE REQUIRED FO5 2-S0SISLOP No0E FOR SISSISLOP CONCURRENT OPERATOR ERROR IS 
*(BRIAKl) "b' CONTACTS PEREITTING NORMAL OFFSITS REQUIRED FOR PARALLELING TO 
.1 ~~SOURCE AND BAIN GENRATOR TO _ ______OCCUR, VICE ES A DougLI 

Be PARALLELED EANUALLY THROUGH FAILURE SCENARIO OUTIIDE TIE 
Bus tic DUING EAIN GENERATES aII/SIsLOP DESIGN BASIS 

12.1.07.05.1 5z-I2cUI IS2-I801 CONTACTS OPEN BREAKER CANNOT BeCLO-1 1ERI0C iSTNG NESS REQUIRED FOR 8ISISISLOP NONE FOR SIS/SISLOP TRANSFER TO ALTERNATE OFPSITE 
(BRIAlR) *b* CONTACTS POST-TRIP UNLESS BUS I2C SOURCE NOT RQUIRED FOR 313, 

___- FEEDER SelR I2COZ IS OPEN. ONAFFECtED FOR SISLOP. FAILURE 
- - -- - ~RAQUIEDS TRANSFER SY DEEP AND Does Not PREVES! RCP S RESTART 

PICKUP FOE 11. No EFFECT FOR FREE ALT OFFSITE SOURCE1  If 
1 0SISLOP OR 0IT5M.AIN GENERATOR 1 0D 

OA LINT 
IZIZ.02.05.V 152-IICOI 15z-IIB0N CONTACTS CLOSID INTRBLOCE FREE 110 DEFIATBD, PERIODIC TESTING NONE REQUIRED FOR Sh/SISLOP EONS FOR IIS/3ISLOP TEES SINGLE FAILURE PLUS 

- jEREAKEE) *b* CONTACTS PERMITTING NORMAL OFFSIT CONCURRENT OPERATOR ERROR 
SOURC ANBARGNRteT EQUIRED FOR PARALLELING, 

SOURCE AN10 IIAIN GEllERATOR to 

BE PARALLILID MANUALLY TROUGH VOICE IS A BDDLE FAILUR 
BUS 12C DURING MAIN GENERATOR OUTSIDE SI/S1SLOP DESIGN 
COASTDOUN. NO I FFECT ITO iNl BASIS 
GENERATOR ON LINE 

I2.2E.1.0.1 IS2-I2CEI 221!_(RELAY) CONTACTS OPiN Bus IB AND C CANNOT BE PERIODICTESTING NONE REQUIRD FOR SS/SISLOP NONE FOR SESJSISLOP NEREAL POSITION FOLLOWING 
.. E ~ R I~ ... ]EV -- -- FAkALELfif -___Di~L~sR - _ PLANT TRIP AND MAIN 

OPERATION RICEPT BV DPo AND GENERATERIECP COASTDONN 

POST-TRIP 
I2.07E.06.2 152-IZCQI 22?! (RELAY) CONTACTS CLOSED INTERLOCK FOR SAIE GENERATOR PRIIODIC TESTING NONE REQUIERD FOR SIS/SISLOP NOSE FOR S18/81SLOP NORMAL POSITION DURING FEVER 

---08- 8-1 
ORA . TIS FAILURE PLUS 

PICIUP 08 llS 11 FIC O B 

NOREAL OFFIT F SOURCI TO BE CONCURRENT OPERATOR ERROR 
PARALLELED MANUALLY WITH MAIN DURING 318010SLOP E11S? ES A 
GRWTHR THROUCIUS E- - - - -- - -- - ______ DOUHB FAILURE NICE IS 
DURING AIN GENERATOR OUTSIDE PLANT DESIGN BASIS 
COASTIDONl 110_ _FFICT_ _IT__8_1 

- I2.1,7.0l.NT MIM2C SEQ I CONTACTS OPII I REAKER ILL OT TRIP ON PRIODIC T19tING NE QI f 311 O F ONE FOR aIB, POTRETIAL NORMAL POSITION. TRIP NSURIS 
(ERIARR) (13-9El11 (OFF1 SISLOP 31SLOP DURING NORMAL POVER INOPIRABELITI Of TRAIN B FOR TEAT DO DOES NOT ATTEEPT to 

IOPCRATION. URPNDANT TRiN FOR S1ILOP BUSING PLANT STARTUP ENERGIZE RCS POST-SSLOP 

_______ --~~~~~IF8C Oil BUSPURNTLATSAOUP(ET BSATBIOTINSEAR 

ICCOO CLOSEDT 
12.Z.E7.07.2 is2-IZCQI___ SEQ 2I CONTACTS CLOSED ERRAISE TRIPS AND CANNOT BE CONTROL ROOM INDICATION NORNAL OFFUITE SOURCE FOR 813, INOPERABILITY Of TRAIN B $TBCH Spec ACTION ENIT 

(8I8AIll)E( MI l (ON]) OCLOSIDIPRVifTIK llS Il f
AND IC FROM BEING PARALLELED RSULTING IN POTTNTSAL 

LONG-TEN INOPRABILIT OF 
I-r - I_ - F-.SO - - -yu--- - ---- - -- ------ - TRA -- R1- ____W ---- --- -

IABILITY TO TRANSFER STS STC 
-------------__ - -FPON DG TO OFFSITE SOURCE SITU 

P--ODI ESRTING1 

50880080FO 1/SSO-HltFO I/SSO
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LOCAL IFFBCTS AND IETHOD OF ININT COHPBNSATiNG 
ITEM I DBVICE ID COMPONENT ID . FAILURE MOD DEPENDNT FAILURES. DETECTION PROVISIONS EFFICT ON BCCS IAREMIAS 

12.2.0.O0.1 152-12001 194-4 (ABLAY) CONTACTS OPEN BREAE ML NOT TIP O BUS ERIODIC REDUNDANT TRAIN FOR 515, NONS REDUCED RELIABILITY Of TRAIN B NORMALliO ItL 
(BREAR88 ) (OFF) 12C UNDERVOLTAGE. SEPARATE EQ REQUIRED FOE B1SLOP FOR 813 DURING PLANT STARTUP ACTUATED Of SEQ 2 (SESLOP 

I. i. l2ciSLOP SIGNAL TO REAHER NOT 00(Vit Bus NIB/0C uIE IEl0 O JOR BS1CUNDBROLTAG.  
iPPECTID CLOSIDI, NONE FOR BSLOP DUE TO UNDRVOLTAGS INPUT IS BLOCKED 

SEPARATE 113LOP TIP? SIGNAL AFTER I SECOND BY TIME DELAY 
____________________________________________________ RELAY______ 

1.T .07.09.1152-1 100 T1LA CONTACTS CLS8 EA TR LOSEBPiIODIC TESTING REDUNDANT TRAIN FOR 515, NONE B MYRCI SPEC ACTI ETRY 
(BREAKER) tON) IF NEEDED APTER 2 SEC. IF REQUIRED FOE SISLOP FOE 113 DURING PLANT STARTUP REQUIRED WiTE BUS 12C 

PAILUER OCCURS WREN BREAKER _________ _____________ (wiTl BUS BIBIC TIE BRiE ENERGIZED PROM ALTERNATE ___ 

S-- - - OPEN(E0811N(99 APON ER___________________ - CLOiIDI0, NONE P-OE SISLOP DUB TO OFFSET! SOURCE 
*OPERATION), MILL NOT SEPARATE S1SLOP TRIP SIGNAL 
SURSEQURETLY TRIP If NEEDED. ____________________ ____________ 

12.2.07.09.1 I52-IzC I "a CONTACTS OPEN SOURCES PARALLELED ALARM AND PERIOIC TESTING REDUNDANT TRAIN FOE SISLOP, POTETIAL LONG-TER $NORMAL POSITION DURING POWER 
5DG .NOPCRABILIT OP TRI B OPERATION. TNCT SPEC ACTION 

DISABLED. RESULTS IN 153L? DUE TO INABILITY TO ENTRy REQUIRED FOR TilS 
_______ _____ISOCERONOUS DG BODE IF BEER TRANSFER BUS S1C FION DO TO FAILURE. DROOP RODE REQUIRED ____ 

1 .0SOFFCIT SOURCE Mit C-IFR TO CONTROL DO LOAD V 
RCPS), WICI CAN CAUS DO RELATED LOP. NONE POE O1F PARALLILED TO OFFITA SOURCE.  
OVERLOAD TRIP DURING TRANSFER OTSLROISP DROP AND PICKUP 

________- - - - - - - -BACK to-OFPSITI POWER POE RENQUIRED 
SISLOP RIGOVERT 

15Z.?.9 2S-IZCOI aCONTACTS CLOSED SOURCES PARALLELED ALARM MILL CONTROL ROOM ANNUNCIATION, REDUNDANT TRAIN FOE SIELOP, POTENTIAL INOPIRAEILITY Of BORIAL POSITION DURING PLANT 
T H8iEIIA F - _CCUR 0I70I990 iIRSUIA~bD _ FIEI6 AFFTICT NONE REQUIRED FOR II TRAIN 1 FOR SISLOP, NON I FOR STARTUP. ISOCIRONOUS NODE 

IZCPA CLOSED (BC. DURING As REQUIRED FOR B, LOP OR 
NORMAL OP SRATION. DG DROOP SISLOP OPERATION TO ENSURE 

- - - - - -CIRCUIT ENABLED IP BIKR]IBUI0 FlpRDPEUPR11J1F 1F 
CLOSED (EQ. TO RESTART BCPS MOTOR OPERATION 

____ ____ _____ ____POST-SISISISLOP), RESULTING IN 
LOSlFD AFRQCITROL FOR 
S IS LOP 

121.0.0. ISZ-I2CDI 'b' CONTACTS OPEN DG BREAKER CANNOT BE CLOSED PERIODIC TESTING __REDUNDANT TRAIN FOR SISLOP, ENOPERABILITY Of TRAIN I FOR NORMAL POSITION DURING PLANT 

BLOCK CLOSING OF BUS TIE BER 

________________________________________________________ OE IF DO BRKl ALREADY 

LI I.Z.U71. EsZ-IZCUI 'b CONTACTS CLOSED INTERLOCK TO DC BRIAIER PERIODIC TESTING NONE REQUIRED FOR 31S/S1SLOP NONE FOE 31S/S1SLOP NORMAL POSITION DYEING POWER 
(EREI DISABLED, PERMITTING DG ERKO OPERATION. SEPARATE SISLOP 

TO CLOSE ER BPS IB 8 .TRIPof1RKRRIVNTS 

PARALLELED TO BUS N1C lEG. AUTOMATIC PAEALLBLING FOR 
DYEING PLANT STARTUP) ofSISLOP INTS. SECOND FAILURE 

S. - - - - --- _____ - ____________ _________OPERATORRRORRQUREDTO

SOUBCIS PAINADLBEITANTLYAPARALLELICPOESSil 

12.2.0.1.. ISZ-12C01 186 ON BREAKER TRIPS AND SENDS CONTROL ROOM INDICATION NORMAL OPFSITE SOURCE FOR S1S, INOPERABILITY OF TRAIN B _______LYPAALE FR I 

IORAKERF[ -- IlCVI) OVERLOAE LOCK-OUT 3IGNAL-TO- --- - ~ - RUUN1AN TA IFOR-SSLOPIE -AT OFS IIIOUEUAhD DC 
BLOCK CLOSING O DC ER, TO 
PREVENT 1E-ENBRGlZlNG 
POTENTIALLY FAULTED BUS 00
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LOCAL EFFECTS AND IBTlOD OF 18RE8N CORPRSATING 
ITEM N DIVICE 10 C 01POliT ID FAILURE OPE DPENDBNT FAILURES DETECTION PROVISIONS EFFECT 01 ECCS R8ARKS 

----- ----------------- -------------- -- - ------------ ----------- _____ --- ______ ------ .  

- z.~i~i~ii~~o ~ a6OFF EERIER OVERLOd TRIP DISABLED PERIODICUTSTIN - NONE RJQIJIRED FOR fiSISISLO lNE FOR SIS/SISLOP MORNAL POSITON. SEPARATI BUS 
(BRIAIII (1FEEDR B2RKER 

12..01.1152101 BUSICIIOVDRCUCRRNT T RSLOOULD CLEAR 

(_88_111 COTTOL FFILUR 
EO2U.ZI152-IICDI BUS 11C 125VDC VOLTS LOW BRAlk CANNOT BE TRIPPED OR CONTROL ROOK INDICATION REDUNEANT TRIN~l FOR SISLOP, SINOPERANILITY OF TRAiNl I FOB $$1NC& MAIN GENERATOR 

(BEain) CONTROL POMER RECLOSED, DEGRADING TRAIN B ___0____ NN FOR TRAIN B ALIGNED to IISLOP, AND TRAIN A FOR SINLOP COASTDONN 0M AFFECTED BUSSES 
It.001 SISLOPESPONS AD PREVCNTI0GB 

*ITRAIN A SISLOP IF BERARER ALTERNATE OFFSITE SOURCE MitE OR MITROUT A CONCURRENT 
INITIALLY CLOSED TO ALIGN BUS SINGLE FAILURE, TECH SPEC 
NEC TO ALTERNATE OFF3ITE- - -- ___11TEEiEQIE 

(BBVERS) BUS tic OR EC Is 
* -- ___ --.- - - - - - -- - - - - - - - - - - - -..... ----.------ _____ -___________________ ___________TOALIGED T TIEALTENAT 

12.1.09.01.1 INOT lD! ITBIS BLOCK OF RECORDS 
- ---.---.----- -- --- -- - . ESIVEDFOR'DUn1CITIOFOF-DG -

1.EA1ER RECORDS FROM SECTION 
EN, If REQUIREDI 

I1.0.9.01.1 IST-I1CID RRAKER OPEN LOSS OF TRAIN E 480V LOADS ON CONTROL ROOK INDICATION REDUNDANT TRAIN AND FLOM TRAIN B RCCS INOPERABLE, TRIN ISST 1Z 4kV FEEDER ERIR. SER 
(BREAKER) SMAR 11 AND ECCS, INCLUDING PATES, FAIL-CLOSED B1-851A I A CLE lEAt REKOVAL DEGRADED ITEMS 6.1.4.3.1 AND tlSlI 

IMMEDIATE LOSS OF IRF MTR PP.rl AKEtNi - 290 -FOR TADTOATF-1I50 

EECIRC, CCN, sNC, I NPM CONTAIINENT ISOLATION. momB REQUIRED to TRip TRAIN B SI/FM 
ISOLATION BOYS, I SI/CLE FLON FOR REDUCED CLR BEAT REBOVAL Pumps PRIOR To LOSS OF Eli VDC 
PATE, M ITE DELAYED 1FAILURE 0f iIff1z-FoFmhI7TUR TO
NFN PP, COG PP, DG AND DC BUS ENSURE SI TRRMINATION AT LO-LO 

-----.--. -- -1I DUE TO LOSS OF COOLING AND _______________ES? LIV9L SETFOINT 
BATTERY CHARGING -- - - - - .___ _____________________ 

1I.2.10.01.2 152-IZCII BREARR CLOSED N CONTROL ROOK INDICATION NoNE REQUIRED NoNE stock SPEC ACTION ENTRY 
(EREDE)REQUIRED If 410V SNOR III 

BREAKER IN LIU Of S1T11 51V1A 
TEES BREAKER 

-D BUS 1TC 125VC VOLTS LOW 88EAI CANNOT RS TRIPPID OR- CONTROL ROOM INDICATION 
(8REAKER) CONTROL POSER RECLJOSED 

121.I0.01.I ISE-IZCEE EREAKR OPEN NONE. BERAIIR NOEMALLY RACKED CONTROL ROOM INDICATION, NoNE REQUIRED NONE SST 13 4kV ALTERNATE FEEDER 
RA8-- OUTS-0, DICPERIODIC-SURVEILLANC 

EANDSTITCl AND LOCAL/RSBOTL 
INDICATION. NORCALLY RACKED 

. ...... out-- -.------- . -------- --

12.2.10,01.l IST-IZCII BREAKUR CLOSED NONE. BSRAKER NO0ALLY RACKED CONTROL ROOK INDICATION, NoNE REQUIRD SINO 

(ERIAIlR) OUT PERIODIC SURVEILLANCE 
15Ul-IICII OPES NONE: BRIARE NORMALLY RACKED CONTROL RBOINDICATION, NNORVQUIR ED--- -NONET 00LA 

S (ERIAtURA U CONTACTS OUT PERIODIC SURIRILLANCT 
IT.T.IU.ET.Z I5l-IZCII 152-IICII CLBSUD NONE. FROA1LR NORNPLLY RACAID CONTROL ROOK INDICATION, NONE F SQUIRID NOlR 

- RIAA OFF-1-8 OUCOCTACTS tout PERIOIC 0SURVILLANCTIIOT C- -
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LOCAL EFFECTS All ETHOD OF IMIBRENT COMPENSATING 
ITEM I DVICI 10 COMPONENT ID FAILURE 1OD DEPNDEINT FAILURES DBTECTIOi _ PROVISIONS EFFECT 0 BCCS RERSilll 

112.10.03.1 15-1ZC11 152-f I -il ON NONE. BRlAM NOSALLY RACID 8C 00TROL 11 INDICATION, NONE REQUIRED NONE 
(BREAKER) CILL SNITCH OUT PERIODIC SURVEILLANCE 

CONTACTS 
12.2.10.03.2 152-11CII 1-CII CLOSED NONE. 8EAllR NORIALLY 8ACKE0 CONTROL R0011 INDICATION, NONl RRQUIRID No10f 

(881118) CILL SNITCH OUT PERIODIC SURVEILLANCE 
CONTACTS 

12.2.10.04.1 152-IZCII INOT USIDI 

(BR8AR8) 
12-1.10.01.2 152-12II (NOT USED) 

12.1.10.05.1 152-12CI 121-611 CONTACTS OPEI NONE. BREAKER NORMALLY RACIRD CONTROL ROOK INDICATION, NoNE REQUIRID NOll 
(BREAKR) (IBLAY) (OFF) OUT PERIODIC SURVEILLANCE 

11.2.10.05.Z 15Z-I2011 127-611 CONTACTS CLOID NONE. BREAKER NORMALLY RACKID CONTROL ROOK INDICATiN, NONE REQUIRDi NONE 
(888888) (BIAT) (01) OUT PERIODIC SURVBILLANCE 

11.1.10.06.1 152-iZCII BUS IZC 125VDC VOLTS LON NONE. BREAKER NORNALLY RACKED CONTROL R00 INDICATION, NoNE REQUIRED 0NoN 
(1ii llT6) CONTROL POBlE OUT PIRIODIC SUIVIILLANCI 

12.1.11.01.1 EUS N2C NSR 8REAlER OPEN TIll 1 MIs CIRC PUMP, TPCV CONTROL ROOM INDICATION NoNE REQUIRID FOR ISISISLOP NONE FOR SIS/NISLOP INCLUDES BREAKERS IZCO3, 
LOADS Pup, CONDINSATI PUMP(S), IN CO N, IZCO S, l 

IIEATER DRAINI PUEP OR ALTRNATE11 
LIGTING TRANSFORMER TRIPS AND 
CANNOT OR RE-ENIRGIZED 

T i l UH l C i 0I.SSicATIOE 8D T AI N INOFERARILITT Of TRAIN B FOR CONDENSATE AND BEATER DRIN LOADS PUMP, CONDESATS PuP(S), SISLOP, REOUCID RILIABILITY FOR PUMPS RECEIVE DIRECT SEQ 
BIATR DRAIN PUP OR ALTERNATE BI_/SISLOP SIGNALS TO TRIP AS 
LITI TRANSFPART Of V ISOLATION. VALVS 
TRIPPED ON BUS UNDERVOLTAGE OR AND INTEELOCES PRVENT 
.SEQ (AS APPLICABLE) ___ UNANALYZED CONDEISATI 

PIJECIO Ei IF P PS DO NOT 
TRIP * 12.2.12.O1.1 MRS 12C 12l-4 ON UU AUIILIARY RELATS 117-41 AND PERIODIC TESTING REOUNDANT BUS BZC INPUTS PROM REDUCED REDUNDANCY FOR BUS *ZC NORMAL POSITION. BELAYS 1211 * I UN1DERVOL!AGW-11 UV1 BELIY) (VOLTS NORMAL) 1271E VILL-NOT RE-ENERGIZE AS - - -JURI1TI1D~lCT1VIILTO $EQ I. SEQ 2, DR(ITIJIV TI-RNE EA-Y CONTROL REQUIRED ON BUS UNDEEVULTAGE IZI-101 AND 111-11l PREVENT CSAS-A AND CSAS-B, LOGIC FOR RELAYS 162-NI AND 162-101 

OR (SIS)LOP, REDUCING LOSS OP FUNCTION TRAIN B LOB BECONES$ 1/1 ON RESPECTIVELY TO PREVENT _____- RDUNDANCY OF BUS Ile U--_ _ _ _ -- - Ril f gih IlUln PUYT i DCA O IRT FOLLOVING 
INPUTS TO SEQ I, SEQ 1, CSAS-A SISLOP FROM DISABLING _ _ _ _ _ _ _AND CSAS-B 

_UTO-LOADLOOGIC FOR SLO TRAIN 

12.1.1S.01.1 BUS APP 12?-N OFF U IELICRY RELAYS I -NI AND CONTROL ROOM INDICATION REDUNDANT TRAIN IMOPERABILITY OF TRAIN B CAINTAINOD U INPUT BILL 11NDERYOLTIGE AND (RUV ELAY) (VOLTS LOB) Ill-N BE-ENERGIZE, SENDING I)PRUN 
RESTART OP TRAIN B CONTROL BUS IC A I, - L SLm *SEQ Z, CSAS-A AND CSAS-B CONDITION BILL RESULT IN SSQ 

12 12 .01.2 BUS C 127-(I ILUR 

I 211.21BU 2 2- ON UV0 AREILIARY RELAYS 127-61 AND PERIODIC TESTING NONE REQUIRED FOR SIS/SESLOP NONS FOR S1S/81SLOP NORMAL POSITION. LOVATS AND UNDERVOLTAGE AND (UV RELAY) IVOLYS NORBAL) 127-611 BILL NOT DR-ENERGIZE UNIT UV TRIP NOT CREDITED FOR 
CONTROL AS RBQUIRRDON BUS 

UNDNRVOLTAG OR (SISILP, SPRAY PREP RECEIVES 
DISABLING NORMAL NDIRL OLTAGE INDEPENDENT TIMING SIGNAL FROM 
TRIP OP TRAIN B kV LOADS, C 

0SEQSIS)LOPSLOP STAR? 

(OT LOLUVATS AND UNIT -l TRIP, AND 
TRAIN B R1F 276 PP TIMINGC 
INPUT
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LOCAL IFFECTS AND METEO OF INHERENT COMPENSATING 
ITIN I DEVICE 10 COMPONENT 10 FAILURE 1ODE DBPENDENT FAILUIRS DET8CTIOI PROVISIONS IFFICT Ol BCCS REMARKS 

12.2.12.02.2 BUS tiC 127-6 OFF UV AUIILIAIRT RELAYS 11-11 AND CONTROL ROOM INDICATION REDUNDANT TRAIN INOPERABILITY OF TRAIN NDOMLY TIMED FAILURE VILL 
UNDERVOLTAGE AND (UV RILAY) (VOLTS LOW) 17-11 DR-ENERGIZE, RESULTING CAUSE INTERRUPTION oP TRAIN B 
CONTROL IN A BUS tiC UV SIGNAL TO __ _ _ _ _3LOP RRSPONSE. LOVATS 

LOVATS AND UNIT UP TRIP, TRAIN AND UNIT TRIP LOGIC BECOME E 
B REP WTI PP TINING INPUT IND ON Bus tIC DV INPUT 
BDUS ItC 4 LOADS. UV TRIP Of 

BUS IC (kV LOADS IS 8LOCD 
APTI I SEC Y A Till DILAIY 

BILAI 
lOPENl ILIARELAif if-fl, ONTOL ROOM INDICATIO REDUNDANT TAIi l- mopufAiLi T 4 O T NNDOMLY TIMED FAILURE WILL 

ONDERVOLTAGE AND POWER SWITCH 1 Y11-81, 121-II AND 11Y-Ill CAUSE ITERUPTION Of TRAIN 
CO N TR O L 1 ECO R DR -IN I G IZ E, R E SU LT ING II A 1 / 1 L _ _ _ _ _ _ _ _ _ _ 

BUS SEC EM IGNA T St , AND UNIT IRIP LOGIC BECOME S A/ 
SIQ 2, CSAS-A, CSAS-N, LOVATS ON BUS tDC U INPUT. TRAIN A 

AND UNIT UV TRIP, TRAIN BEEF SISLOS WILL RESULT IN 3ij 
VTR PP TIMING IVPUT AID $US SISLOP WI M FILDE 

12C IRE LOADS (FOR I alC 
BIFORS TDR ACTUITIONil 

0TEO Bus ~ TRI CLSED oUv kL5r11--fIND, 14 10I69TE1Fd NOREQUIRIDON NORMAL POSITION 
UlDRvOLTAGE AND POWER SWITCl N FUNCTION NORMALLY 
CONTROL IC02 

I .T I:LIUS12C 1 27- 01 us AUnt arILOaRT RILAYS1RY DI P u u s 
UNDRVOLTAG8 AND (UV RELAY) (VOLTS lOREALI AND 127-11 WILL NOT PROM U1 0BLAY DRY-I AND AUE UNDERYOLTAGE SIGNAL TO SEQ D, 
CONTROL DR-E81GIZE AS REQUIRED 01 BUS RELAYS ElY-Il AND DRY-MS SEQ 2, C3A3-A AND C8AS-5. TRAIN 

IZCUNDRROLTAGTOR(SilOP, cOr 
REDUCING REDUNDANCY OF BUS VC REMAINING BUS tiC II INPUTS 
UV INPUTS TO SEQ 1, SEQ 0, 
CSASFAINDCSASB8 

D1..12.01.1 BUS NZC 1Y-10 OFF IV AUIILIAR RELAYS IRY-IRI CONTROL 800M INDICAITON, REDUNDANT TRAIN IMOPREAILITY OP TRiN B FOR 
UNDERVOLTAGE AND (UV RILATI (VOLTS LOW) AND 11-121 08-ENERGIZE, ANNUNCIATION ___, CONTAINMENT SPRAY FOR 

SENDING BUS4C UNuRVOLTAGIEL 

SSIGNAL 
TO SEQ 

/ 
S 

ON 
CSLV-A 

A U TB LI 
AND CSCS-B 

I~~~~~~~~~~~~~1 8118.IZ0.l3lZ - -l5DC-OTO IICPI UVp1II IIIPUTNG 

UNDURVOLTAGA AND FOWER SWITCO  
CONTROL IICi O H-1 Z. .I r_. 5_.E1s -1 z ---- o C- O TROL-- CLOSED - - 1V RELAY I ZT:.I fFUNCTIONS --- PERIODIC YE T N 11 R Q 1 1 N D IORMAI7PORTTiraI 

J UNDERVOLTAGE AND POWER SNITCB N NORMALLY 
8/ILCONTROL IZCI .  ___I .z EZ:Oi:EU -I C BuQ Zti 39CONTACTS OPEN DUS N2CWLADS (RICEPT COND,-___PERIODIC TESTING ------IEDUKDABT 'TRATBJIOR SISLOP,.]N-IOPRABILCTY OF T7RAIl I FOR INNONALPOSTIO MATETATNDD 

UNDEEVOLTAGE AND (IS-9,1D1 (OFF) ITR DR. TPCW PPS) AND NORMAL NoNE REQUIRED FOR SIS SISLOP, NONE FOR 515 TRIP SIGNAL REQUIRED FOR HSR CONTROL PREDER BEER WILL NOT TRIP AND _LOADS TO PRE ON START ~ ~ ~ - - -REMAIN OPENI ON SEQ 2 SESLOP __ _-- . -OTSSOTODPTTD-
PB TPC1 PP AND BUS 1IIC TEI 
BRER AR LOCIIED OUT Ni 

CONTACTS OR OVERLOAD LOCEOUT 
BELAY ACTUATION 

MIUIAT UI NUUllT 8DCI IONAMC FRBU IC10...PSTII H18IIlLI174ADAI UD8OTG IIA O801
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LOCAL EFFECTS AND "ITHOD OF INHERET CONPENSATING 
ITEM I DEVICE ID COMPONINT ID FAILUE NODE DEPE8DENT FAILURES DETECTION PROVISIONS IFFECt ON ICCS RlARIS 

II.2 12.06! BUS 1IC 38E T CONTACTS CLOSED BUS 12CIDSIND TIN BBAIBICONTCEl0IIIDWIIfIf01 180UlHilTfAl! TIOPEHITLITVFTH IS T~ fifIG iLITI iffill 
UNOIVOLTAGE AND (15-9,111 (N) TRIP CLEARED BY TIII DELAY BELAY 
CONTROL SBICB BESETS UV RELAYS 191-1 

IZ.2.12.07.I BUS 12C 194-4 CONTACTS OPEN BUS 12C FIEDER AND TIE SR S PERIODIC TESTING REDUNDANT TRAIN FOR SEELOP, ENOPERABILIYT Of TRIN I70O NORMAL POSITION. COND FPS, 87j 
DilillOLTitENilfli 710PF) -I _COillC NillOIDf_ 

CONTROL (1BLAYS) (E1CEPT ALTERNATE LIGHTING TI BEER ARE LOCED OUT BY 
TRANSFOEHER AND SST-I AIND 1EPAR 1AINTAINED SEQ 
3St-3) NILL OT TRIP 0 BUS - 7 
REC UNDIEVOLTAGE 0 (BICIPT RELAY ACTUATION 
COED, BTR OR, TPCN PPS AND IE 

* --- 581R8) 0531500 
12.2.1.0?.2 EUS 12C 194-4 CONTACTS CLOSRD BUS NC FIDR IND TIE SES PERIODIC TESTING REDUNDANT TRAIN INOPERABILITY OF TRAIN B LOCEOUT NOT CUREENTLY 

-- UNDEBVOLTAGE AND 191-5 (0I1) (IC0I AND 1ECO) IND LOADS. PROVIDED FOR HIS WADS, RICEPT 
CONTN7iL BELITS) (NICRPTluLiTNR LIGHTIGC, ~ - HS1XRVEIPET 

TRANSFORiER IND SST-I AND MAINTAINED SIELOP SIGNAL ( G.  
_____UISII-550TRIP CONDENSATE AND SETIR DRill 

OVERLOAD LOCEOUT 8G. TPCN) 

.. BUSNC IUn NZCI5VDC -VOLTS LYE BUS DC FEEDER AND TIE BERTSII 

CONTOLINLL NOT TRIP OLA AC 

UNDIRVOLIAGA R I LSLOP_(_o.  

SST-3)......P 
CONTEAND_88AT_----------PP S81IO AuillD 

.- BODLOIU 80 ~t 
12 2II.8 1SU~!C US 20 25VD VOTS OW US 2C IE~ll ND TI BllS CONICLOOHINDCITDI I~ilDIS TRlliTIOERAIITFOFTITI ~ TRTIEPOIFFO~fIC.
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I LOCAL EFFICTS AND IITHOD OF IONNiNT COIPENSATING 
ITE I DEVICE ID COMPONENT 10 FAILURE 110DE ORPBNDNT FAILURES DETICTION PROVISIONS EFFICT ON ECCS REMARKS 

12.3.01.01.2 52-1102 BBIAllS C"EOF ALL TihI A COT O R IICATION NoNE FOR SISJSISLOPTiAIN. STRAI ACCINOP FOE 8480V ACM FROM 33T 1I. BOI RV IORRAIRRI LOADS ON 18OW SMCRIMCC, 480V PIR VIA INGE 1I-3 TIE INJECTION, TRAiNl A DG AND KIM REQD TO PROMPTLY TRIP 
INCLUDING IMMEDIATELOSS OF. ERIE AND SOT 13 FOR LO-LO EMIT PUMP POTENTIALLf hNOP DUE TO NON-ESSENTIAL SIDIGE ILSD 'TRAIN A REIC, REFNTR LEVEL TRIP. REDUND MAlINI INTERRUPTION Of AUSILIARIRS AND R-ENERGIZE BECK 11.  
ISPRAY), MYDRAZINE, CCV AND COOLING FOR ALT OFFSITE 3OURCE INCLUDING COOLING. tRAIN I CONTINMEINT P/T CALC REV REQE 

-~ - - .-- .-- -~. -- IC PUMPS, CIR.1ANDl MAN __/_____ __ POTENTIALLY [MOP DUI TO to TO e _NL I I 1N1LlRRpf Of 
IME COOLING, AND RELATED LOSS INTERRUPTION Of C/O COOLING. CLOG. VERIF OF M/D CIE VENT 

Of MPH PP, DG, AND DC EUSI I. REDUCED RELIARILITY OF ADEQUACY ALSO REQD. MAiMl IME 
MOs PAIL AS-I0 ALTERNATE OFF1ITI SOURCE H.S 2 TRAINS OP FORCED AIR 

CLOG 
IZ.3.01.0.1 52-1102 .EA2ER CIC38D IEOV POMER AVAILABLE TO TRIN CONTROL ROOM INDICATION, NONE REQUIRED oNE LOOSL POSITION. MEEk FAILURES 

(BREAKER) A DCCS LOADS FROM BST 11 AS PERIODIC T1E1IN0 B___________ OUND SST 1I FAILURES, SINCE ____ 
12.3.ID.03.1n, iEER IL_ CREDIT NOT WAINN FOR 1 FINS 
NOT TRIP IF NEEDED TO ISOLATE CLOI SRDATING. ISLOP 
FAULTS DUE TO NON-SR LOADS ON _______ _________________________ _ TEIP/LOCOUT AND HiERll _______ III88UION OF ACOORDINATION PREVENT FEEDER 

TRIP MITE 1SR LOAD FAILURES 
... ~. --. . . .~ - ~ ___ . .___U FAULT PLUS MEEK FAILURE IS 

OUTSIDE SISISISLOP DESIGN 

12.3.0I.U2.I 52-11UZ SZ-1103 OPEN DERk CAMEOT BE CLOSED UNLESS PERIODIC TESTING NoNE REQUIRED NoNE STEC SE ACINETRY 
(BREAER bCONTCT - IGE III TIE ORKIE51:1103------- - _____-1UI-R1FTF-f11 NEOT 

IN TEST POSITION. NO EFFECT IF ENERGIZED VIA EKRI 51-1102 
(RR ALREADI CLOSED IN NORMAL FROM SST NE 

-- ALIGNMENT 
__ _ _ _ _---- _______-_______________ !2.3.0I.02.2 112-11o2 52-1103 CLOSED ERIE CAN BR CLOSED to PIRALLEL PERIODIC TESTING NONE REQUIRED NoE NORMAL POSITION. LOSV LOAD 

BEAKER) 'b' CONTACT ST II AND EST 11 TEROUGH IFIF_ TRANSFER PROCEDURALLY MY DROP 
SEG A11 S NOEFF T IF ABE P-I- OC - AD PARALLELING ALREADY CLOSED EM NORMAL SOURCES DURING Ill/I1SLOP 
ALIGNMENT REQUIERS INTRLOCI FAILURE 

APLLSDOPUERAOO R0ROR, MAC 

A DOUBLB FAILUE SCENARIO 
___________ ________________________OUTSIDE PLANT DESIGN BASIS 

12.3.01.03.1 52-1112 52-1103 OPEN BEER CANNOT RE CLOSED UNLESS PERIODIC TESTING NoNE REQUIRED NoN NORMAL POSITION. I3 CONTACTS 
IREA1DE) 133 CONTACT SGR 11-3 TIE BRIE IS OPEN. N0 FROM CELL SNITC 

EllECTIF RORI .FDYCLOSID 
EN NORMAL ALIGDENT I A 12.3.01.03.1 52-1102 5Z-103 CLOSED (SANE AS 1 2PERIODIC TESTING (SANE AS l8(SCME Is P L.3.1.11 iE LOAD TRANSFER 

IBRIAIIR( 133-COETACT'- - - - - - ~ ________ ~ ________________ PIOCEDUfTR10P784 

PICSUP. PARALLELING SOURCES 
DURING SIS/SISLOP REQUIRES 

FFCTIFBL 
INTBLOCK FLRiLOSID 
OPERATOR ERROR, AEICE IS 
DO11LE FAILURE SCENARIO 
OUTSIVE PLSNT 8I3I C l I I
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SAN OMOPRE UNIT I 
TABLE 12-: POER DISTRIBUTION SISTEI FMBA Page 326 of 510 

LOCAL EFFECTS AND METHOD OF INHERENT COMPINSOTING 
ITI I DV!CE [D COMPONENT ID FAILURE MODR DEPENDENT FAILURESDETECTION PROVISIONS 100EFFECT ON ICC- RARS 

T!.0i.04.1 52-1I0? MbO COTACTS OPEN RiE CLOSED ENTEILOCI TO R PIEEODEC TINN EU DO SGR 13 CAN BE NORMAL POSITION 
(1RE2E.R. 1I-I TEE BEER PREVENTS TE 1E--N"RGIZbD POST-CTcs osSLOP 

1E 1 CLOSING UNLESS 52-ON Ts ACoN EITTER TRAIN T OPENING 
- . -. -..1E TEST POSITION OR SNUB 8 ITS NORMAL FEEDER BilR 52-130) 

NORMAL FEED.R BEER E0 OPEN, AND teEN CLOSING EITHEL TSE 
AND INGB 1-3 TI1 BRiE IN OPEN BRE 

-ly~i4Fi ~ ~ r~Uf~ CLOSED HiSEE OPEN SIGNAL TO INGR 11-3 PERIODIC TESTING NoNE REQIRED NoaE 480V LOAD TRANSFER 
IBRBAIBE) TEE SEES ALLONS PARALLELING PROCEDURALLY BY DROP AND 

1S.T I3 .01. T0ROUGH 48V ENGR PICKUP. PAEALLELING SO-8CES 
-1, ILTEOUGI PAULI PROTECTION DURING HIS/SESLOP EQUIRES 
IS'NOT PROVIDED POE SUCH A ENTIRLOCE FAILURE PLUS 

______ ~CONFIGURATION ______________OPERATOR ERROR, WHICH is A 
DOUBLE FAILURE SCENARIO 

RB IER~ZEDPONTSI LOP OUTSIDE PLANT DESIGN BASIS 
I2.3.EI.05.I 12-lID? 133 CONTACTS UPES ER NOT-IN-TEST INTERLOCE TO PERIODIC TESTING loNE REQUIRED NONE. SLAT 13 CAN E NORMAL POSITION 

1.3S0GE 1l-.07 5-11i02PREVENTS S f1V-C-VLTNL 
TEE BRIE CLOSING UNLESS PEON PitOlR TRAIN BY OPENING 

L52-1101 ER S F3 NORMAL l ONORMAL FER BEER 2-1303 AND 
FEEPER B i IS OPEDBECTIs POVISIOEN CLOSING Eitol II BEER 

4 12-3 TIE BEER Is OPEN 
IZ.31OI.05.2 SZ-1108 133 CON1ACTS CLOSED EiE 1N-TBST SIGNAL TO SlGB PERIODIC TESTING NoSE REQUIRED NoNE 430C LOAD TRANSFER 

141- 628111 P- R ALLOS TI -818 -PIOCEDSRALLY BY DROP AND 
881CLOIG IS 1 1 I S 8IPICOUP. PARALLELING SOURCES 
THROUGE POV Sl1R 111, ALTOUGH DURING FDSISISLOP REQUIES 
FAULT RFICTION IS O M-IDTllCLOSING INTERLOCB TAIL U S 
PEOVIED FOE SUC A OPER ATOR REORS,1OPRIISA 
COFIGURATION LODOALULELE FAILURE SCENARIO 

OUTSIDE PLANT DESIGN BASIS 
IZ.3.UI.U6.1 52-lID? SE IEBLOY8 ON OLD TRIPS BEER IND BLOCIS CONTROL ROOM INDICATION NoNE POE INJEcT OR RICIC STRAIN A NCC INOPERABLE, TRAIN 3 8LATED FAILURES RESULT 

ISEEAEERI .- CLOSE OF SNB 1-3 TI E PBEE (INCLUDING LO-LO IST LEVEL 1 POTENTIALLY IOP PUE TO: LOSS OP COOLING OR BATTERY  

CAUSES LOSSlOF ALL TRAIN B-I 098 1 
*480V SVGE/MCC LOADS, INCL POST-SGTE. REEUNDANT RAIN IPER LOSS Of LO-LO INST LEVEL TRIP AFFECTED SI/PU PP BEFORE DC 

FINEDIAI LOSS OF RBCIRC, REP COOLING FOR ALTERNATE OFSITE FOR TRAIN A L /F , LOSS OF C/R PONER LOST. DOSE CALC REV RISD 
____- . --- .----- -- - -.- TE, 1TDRAIINE7,CCV ISE - IO R N T LT W CCI ACTUATION AN ~D FO iIN11 NJ ODE SPRAT I/ 

PUMPS, CI AND I/ MiNl IFNR CONTROL. REDUCED RELIABILITY OP ONE REF VTB PP AND NO FILTERED 
_____COOLING, AND DILATED LOSS OP ALT OPITE SOURCE. RCPs ALSO HlIC. VERIF OF I/U C/E VENT J 

N~w ?P_ Da -ANWDC Bus 1----- -. 1 VAIL iDEQUACT ALSO REQ 
I?.3UI 2-1102 06 (RELAT) OFF BIER VILL NOT TRIP IN EVENT OF PERIODIC TESTING NONE REQUIRED NONE NORMAL POSITION. TRIS FAILURE 

(BREAERE BUS FAULT, NOR LOCK-OUt SlOG___ PLUS BUS FAULT DURING 

11-3 IllBliALf PROi DUALL -FI 080 --MI 
PABALLill SS Sl MID 3 PICUP PRA LI S OUI 

FAULTI ERCIO IS- -NOT.---..-___ lIS8ELOCK A UL FAILU RE L 

SCENARIO OUTSIDE PLANT DESIGN 
BASIS. RELAY DOES NOT PROVIDE_________ 

CASELSSOFAL ANI.0 FT - -SLLT F TPSIO N FOE BElE 
OR 4LO SIDE OF SI 0 D 

.3.01.07.1 5Z-1102 SVGA 11 IZ5C VOLTS LOW SEER CANNOT BR TRIPPED OR CONTROL ROOM INDICATION NONS EQUIR D NON BEER NORMALLY CLOSID, NOT A / 
-URPSCONTROL POCSR RECL/S A-D 1/ B .-ll I-IB CONTRL.- 880000 BILIASILITT OF O FD IIT 

FOR FAULT PROTECTION OR IIE-ENERGIZING SlO 11 ROM 

LOCALLY IF NEEDED FOR TIE BEES 
CLOSUC T P 1
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IM39UENCl CORE SYSTII SINGLE FAILURE ANALYSIS Revision No .  
SAN ONOFRs UNIT I Page 327 of 510 

TABLE 12-1: POWER DISTRIBUTION SYSTE5 FNBA 

LOCAL EFFBCTS AND 1ET1OD OF INilRINT COMPEISATING 
ITEM I DEVICB ID COMPONENT ID FAILURE 1100S DEPNDENT FAILURES DETECTION PROVISIONS IFFECT ON BCCS RNARIS 

12.3.02.01.1 52-1103 BAUEB OPEN BER CANKOTe CLOD - coTI SIT 13/BEER 1:-1303 AVAILABLE REDUCED RDUNDANCY FOB NORMAL POSITION 
(BRIA181) RE-ENRGIZE SR 53 FEOM TRAIN PERIODIC TESTIEG FOR TRAIN A FOURB, 10GB 12-3 iR-RNERGIZENG SIDE 53 

A 48E SIR #I IEI BEER 52-1203 AVAILABLE FOE TEIED-OF-A-EEND LOADS_______ 
TRAIN I POWER TO SVER I]1M0jV-5/S0 -150C UPS, 104-3)

1.3.02.OI.2 52-1103 BRIAIER CLOSED ERIE WILL NOT OPEN ON CONTROL BOON INDICATION BON FOE 3ES/SISLOF, TRAIN A $TRiN A POTENTEALLY INOP DEE ITECE SPEC ACTION ENTRY REQE 
- (BREAKER) SIS/ISLOP. POTENTIALLY CAUSES ____18V PIE TBEU TEE BEER AND SIT TO VOLTAGE DEGRADATION AND 1ST NETS ENGR NI-S OR SIGE 11-2 

TRAIN A 4800 LOADS EERIER REDUNDANT MAIN IFNI COOLING SISISISLOP LOADING. TRAiNl B UPS. BEE REV REQD TO PROMPTLY 
SIS/SESLOF, INCLUDINR RCIEC, POE ALT OFFSETI SOUBCR POTENTIALLY INOP DUE TO TRIP NON-ESSRNTEAL, LOADS AND 

.................---. ~~RI MI .R E, HYDRAZINE, CCI AN SVC - -- IT RU TO FO1R IEIf 1I2S5r 71WL 
FFS, C/B AND III/il AIN I COOLING. REDUCED RELIABILITY OF INST LEVEL TRIP OP SI/IN 

________COOLING, AND DELAYED LOSS OF ALTERNATE1 OFFSITE BOURCE AFFECTED IF ISO VAC AND 115WDC 
NEW PP. Dc AND DC -DS Bu ' I OST TFIff ENRICHEID 

E2.3.0.02.1 52-1103 52-1102 OPEN BEER CANNOT BE CLOSED IF SIRE PERIODEC TESTING NONE REQUIRED NONE NOREAL POSITION. LOSS OF BST 
(BRIAlR) "b* CONTACT 08 13 NOREAL FEEDER DR 52-1303 OR 52-1102 POWER CONTACTS 

133 CONTACT - ALREADY CLOSEDYPREVENT--- PLUSTEISIATLUIEDUETNW 
RE-ENERRIZIER 40E SVI 1I SIS/S1SLOP 1S A DOUBLE FAILURE 

____ - - - - - - - - - - - -PON SST 53/SWGR 53 IN TEE SCENARIO OUTSIDE PLANT DESIGN 
EVEET OF SST'1 5I SID2 Z BASITS 
FAILDEE 

12.3.02.02.2 52-1103 52-1102 CLOSED INTERLOCE PEON 80 SIR 11 PERIODIC TESTING NONE REQUIRED NoNE TEES FAILURE PLUS OPERATOR 
(BREAKE...) -.. CONTACT 0NORMAL FEEDER BRERDEFEATED. __ ___1EROr FLU1A lT1KOOTYIDI 

133 CONTACT ALLOWS PARALLELING SSTN1 AND SIS/SISLOP DESIGN BASIS 
2..02.03 T3ROU.1 S1R -0, ALTOUG 

BUS NOT FAULT TROTECTED 

OSUCH A CO3FINRATION 
12.3.02.03.2 5!-1103 52-1203 OPEN ITBDLOCE PROS IVOE 12-3 TIE PERIODIC TESTING NONE REQUIRED MONE. 91 13 CAN ER 52-1203 b/133 COETACTS NAY 

(BREAlR) -b- CONTACT 08 BR PREVENTS BR CLOSE TO EFIEIGIEPOST-IDIISISWP1 LSORR VTERCLOSUEE1OrSwuE 
133 CONTACT RE-ENERGIZE 51CR 83 PEON TRAIN PEON TRAIN B VIA SIRS 12-3 TIE 13 NORMAL FEEDER BRIE 51-1303 

A SIR 12 BRIE 51-1103 TO RE-ENERGIZE SIRE 13 PROS 
1EAT3I-3 CrI 

11.3.01.03.2 52-1103 52-1203 CLOSED IRTERLOCI FROE SNR 12-3 TIE PERIODIC TESTING NONE. ADNISTEATIVE CONTROLS LOSS OF AUtOMATIC PROTECTION SECH SPEC ACTION ENTRY REQD 
(BRSAlRR) 'b' CONTACT 08 RIE 5Z-1203 DEFEATED. ALLOWS DO NOT ALLON THIS AGAINST PARALLELING REDUNDANT POE TEES CONDITION SINCE 

__ -- - - 133 CONTACT - . PARALLELIER TRAIN A (SIR III- - --- ----- coWFiGuEAinoNTI1IOD1t D-I TADIrT-[-EU1E48rNRRG- 1 ISLOTEP-TI IL1R 
to TRAIN B8 (SIRE 5 ) VIA 4 0 O 0ONENTARONL G1 IVIA TDVL) AND 

_ 1RE 3 IF OSGAL FEDER BilE DO NOT PREVENT PARALLELING BY 
TA-130I ISIOPI0 (TG.O OLLOIING ------ _O -3/80-0CUPS 0-883 

SISLOF TRIP Of OER) OPERATOR ERROR AFTER TRIP 
12.3.0.04.1 52-1101 52-1303 OPEN INTERLOCK PON SIR 3 OMAL PERIODIC TESTIER NONE TRQUIRED NONE. SIR 93 CAN ER SIR 11-3 11 BEiE 5-123 

__(BRSA[19) -b-COETACT OR FERDER BEER 52-1303 PREVENTS - -EENERzlIZ POTSSISISLOP--CLOSE BAY ALSO BrDISABLXO-2 
13o COSTACT BEER CLOSE TO F L-TlTGIET SR FROM TRAIN A VIA TORIS ERI AND f2-1303 '6/133 INTERLOCI 

13 PEON TRAIN A SVIR SI I , SST 13 
SISISSLO 5 II CLOSED)-1 - -icC 

l1.3.01.04.Z 52-1103 52-1303 CLOSRD INTERLOCK PROM SIR 53 NORMAL PERIODIC TESTING NoNE REQUIERD NONE 1800 LOAD TRANSFER 
- (EDEORBEI b' CONTACT OR FEEDER DEER 52-13D3 DEFEATED. PROCEDURALLY SY DROP AED 

.133 CONTCCT ALLOWS PARALLLING SST F AND SOURCE 
SST 13 THROUGH 480V SIR 11, DURING SIS/SISLOP REQUIRES 
ALT OU H FAULT PROTECTION IS INTERLOCK FAILURE PLUS 
NOT PROVIDED FOR SUCH A .OPRATOR EROR, WIICI ITTISCONFIFRATON DOUBLE FAILURE SCENARIO 

ISUTD ALLAAD CLOSID. PBASIIT
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s nosesR UNIT I Page 328 o# 510 
TABLE 12-I: POWER DISTRIBUTION SYSTEi FilA P 

LOCAL EFFECTS AND IETHOD OF INHERENT COIPENSATING 

IT IN DEVICE to1 COMPONENT 10 FAILURE NODE DEPENDENT FAILURES DETECTION PROVISINS IFFICT ON BCCS EIRARIS 

IZ.3.oz.O5.I SZ-1103 52-1102 CONTACTS OPEN OVERLOAD IITERLOCI ?RON 8EV CONTROL ROOK INDICATION NoNE REQUIRED M ONR. HIGH 83 CA E EFFECT Of 86 RLAY FAILUR ON 
(BRAIRS) 86 (RELAY) (ON SWGR 11 NORRAL FEEDER E1)RI-ENERGIZER POST-3IE/SISLOP BOTE 51-1IND 51-1103 ES 

5.-3I1- PREVENTS CLOSING .R.R ?-15ORON TRAIN A VIA BRIE TZ-1C3 ADDTESSED IN CR S.3.1.06.1 
--- - -- - - -- - TO INRGIZE ENGR 11 FROM AND ES? 13 OR TRAEN A VIA ?t 

TRAIN A SNGR I E1 RIE 61-1103 
12.3.0Z.05.1 52-1103 52-1130 CONTACTS CLOSED OVERLOAD INTRLOC IEON 480V PERIODIC TESTING NONE REQUIED 1O1E BORBAL POSITION. TIS FAILURE 

001-FEF Sid D1- NOR FEEDER10RE PLUS FAULT DURING C lSlSISLOP 
51-110 DEFEATED. ALLOWS ISA DOURLE FAILURE SCENARIO 
PARALLELING OF INGE 13 TO WEICH ES OUTSIDE PLANT DESIGN 
FAULTED BUS BASIS 

IZ.3.oz.0E.1 52-1103 52-1303 CONTACTS OPEN OVIRLOAD INTIRLOCI FRO.180V CONTROL ROOM INDICATION NONE REQURD NONE. HNGR N) CA IR CONCURRENT EFFECT 0F81 AND 
(BBAIIR) 8-1 (EBLAI (O11) H5IG 13 NORMAL FIEDIR BIER 1-EN1RGIZID PEON TRAIN VIA 16-1IRLAY OPERATION ON 

6Z-1303 PRIVIIITS CLOSING 8811 ENGR #2-1 T[E EiE 8Z-IRE) R-1103, 11E3 AND 1303 IS 
TO R-1NRIZI SNGR 13 FROM ADDRESSED IN TBE ENTRIES FOR 
TRAIN A 480V ENGR C R0I-13O3 IN SECTION 10.1 8of 

A A --80-TEES ANAL38IS 
11.3.01.06.1 52-1103 52-1303 CONTACTS CLOSED OVIRLOAD INTIRLOCI FON 480V PERIODIC TESTING NONE REQUIRED NoNE TEES FAILURE PLUS FAULT DURING 

(8RIAll) 86-1 (RSLAT) 1OFF1 SGR 13 NORRAL FEEDER ABER 11_/11ELOP IS A DOURLE FAILURE 
5--1303 08FEATIO. ALLOWS SCENARIO OUTSIDE PLANT DESIGN 
PARALLELING OF SIGH II TO EASIS 
FAULTED BUS 

1.01.07.1 52-110 . SEQ-- --- CONTACTS OPEN - BiRI 1,1ItOT TRIP -0 PRIODIC T INfli IO I RED f110 I ATO 
(BRAil) (18-6,8) 1OFF) SISISISLOP TO AUTOMATICALLY INITIALLI OPEN ACTION ENTRY REQUIRED IF IE 

ISOLATE TRAIN A 480V SNGR I REA CLOSED INBODE I 
FROM SICH #3 LOADS 

I2.3.0Z.07.2 52-1103 SEQ I CONTACTS CLOSED BER WILL TRIP, IF CLOSED. CONTROL BOOK INDICATION NONE REQUIRED IF AIER NONE IF BiE INITIALLY OPEN 
(BREAKER) 18-618) (0S) COAVIR, RESET OF TRIP SIGNAL INITIALLY OPENF 

I801FTERTIllC VIA ID3PADVOTSBBSSD II ITN 123.0106.  

SUESEQUENT RETRlf IF NEEDED 
I1.3.0Z.08.I 52-1103 *b CONTACTS OEN BEA1 CLOSED INTERLOCk TO SIGR PERIODIC TESTING NONE REQUIRED FOR SEOET TEEN, NONE FOE SEOIT TERM. FOR LONG NOV-358/1MOV-85UC UPS DUTY ___ 

~IR ADE ~ ------- . NIFEEDER BRR7SWCRD3 FEEDER -- - - P ATR 1 0I ONG-YROFLO fiG1Rt ER71GITIUf21T Mt~o? I T~ 

DEER, AND SIGH 82-3 TIE BEAR RE-EIEIGIZED Vill TIII FAILURE CREDIT FOR OPRATOR ACTION 
____-_____PREVENTS THEIR CLOSING, IF BY LOCALLY RACIING-OUT ENGR LOCALLY IN TEE 4kV ROOM OR 

__- OPEN7UNLSS 51113 IS E0 ROOM 
IEST POSITION ROOK AND TEEN CONNECTING TO 

ASA VIA 1U-13B3 OR TRAiAIU SC 

11018. 8 To 13 I C Ill88 O NCF I FIC F8 N 
88-8118801-- 8-- - -0--F-1~ TO Al PVA 8-ETWI WlATON0 

NOV-1581MOV-850C UPS 
12.1.0.Z. 52-1103 b'b CONTACTS CLOSED BRC OPEN SIGNAL TO SOE NI PERIODIC TESTING NONE -EQUIRED 3 NORMAL POSITION. 480V LOAD 

ADD88 IT-T-l FEEDERRRI R I ED R 
HERE, AND ENGR 12-3 TIE ERI1. AND PIClUP. PAALLELING 

ALLOWS PAEALLELING EST NI AND _____ SOURCIS DURING I /S SLOP 
- - - - - --- -- I THROUGH I8EV SIWOE Uf101------ - - - __ __-- -REUI i1O MrALA R

PARALLELING TRAIN A AND 8 PLUS OPIRATOR ERROR, WHICH I 
THROUGH 480 SNGR 83 S A OLE FAILURE SCENARIO 

---- . -- - -- --- -- - - - - - - - - ----- ~ _-S-BOUABIC OUTWSI PATDSII
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SAN OORE UNIT I Page 329 of 510 
TABLE 12-I: POERB DISTRIBUTION SYSTIN FEA 

LOCAL EFFECTS AND 1ETHOD OF INHMillT COMPENSATING 
ITIN I DIVICE 10 COPONNT ID FAILUB MOD DEPENDENT FAILUBBS DETECTION PROVISIONS EFFECT ON ICCS EBSARIS 

12.3.02.09.1 5Z-1103 133 CONTACTS OPIN 1 NOT-IN:TES? SIGNAL to PERIODIC TESTING REDUNDANT TiN A IND B SNGR 13 CANNOT RE RR-RNERGIZID ISINCR 10f-8l ALSO AFECTED 
(BRIAEER( SAGE NI FEEDER EasE, SEGE 11 POWERED VALVES FOR CLI, POST-SIBSISLOP NITIOUT AND CANNOT BE CLOSED FOE 

- ____FEEDER BRss, AND SVGE 12-3 TI11___ REDUNANT si/Fv Pump TRIPS FOR INTERRUPTION oP TRAIN B iEov BRS. REaDUNDANT CRI VALVE 
BRI PEVNT TEIRCLSIGLO-Lo INS LEVEL TRIP POVER, DISABLING B/3 il VALVES CR5-3O1 REQUIRES BRAT LEAKAGE 

if OPEN, UNLESS 52-1103 is FOR 1,0L0 1NST LEVEL TRIP TESTING POR ?EE RRCIR 

_____ OPENE FUNCTION AND 1/3 CLI PATES BOUNDARY FUNCTION 
I1 0-ll3 133 CONTACTS CLOSE0BR-EN-S SIGNAL TO R 11 PERIODIC TESTING NONE REQUIRED NONS 8V LOAD TRANSFER 

(BRAKEsRl FBBEB REED, SVGE 53 FEEDER PROCEDURALLY BT DROP AND 
_______ BEsR, AND SBGR Ni-S TIE BRIE. ___ _________ PICKUP. PARALLELING SOURCES 

_____ - - LLOVS PAfrALLEin-sit hi do- DURING N[ISSISLOP REQUIRES 
I THROUGE 48EV SNGR 11 OR INTERLOCK FAILURE PLUS 

_______ _______PARALLELING TRAIN A AND 8 _____ _____ OfEEATOR ERROR, ICE is A 
-- TEHOUGH IV ENGR 13 -DOUBLE FAILURE SCENARIO 

11.3.02.10.1 52-1103 SIGE I 125VDC VOLTS LOB BEER CANNOT BE TRIPPED OR CONTROL ROOMINDICATION NONE REQUIRED If BRER NO1E IF BEER INITIALLYOPEN. TCE SPEC ACTION ENT 
(1i981lFl CONTROL POER.ECLO --_Y a CAN IIEGIZED REQUIRED IF So 11-3 TIM BEER 

PROM TRAIN A VIA N1-110 OR CLOSED DURING NORMAL OPERATION 
?RAiN VIA 51-1003301.2IC15118 CL 

1.3.03.2.1LOSS OF POERTO iCC- LOADS, CONTROL RLOOAbDSATIoN NFOR liS1iSlOP, REDUNDANT SRAIN A ECCS INOPERABLE T C OB 
(BREA1SR) INCLUDING OV-IIEOB1C, 1 3 1 MAIN EFR COOLING FOR B POTENTIALLY IOPRiBL DUE TO REV RQD TO PRECLUDE CREDIT 

PATES, M CL PATES, ALT LR ilALiRNATE OFSITI SOURCE INTEBRUPTION OF CONTROL ROOM FOR VIC FILTER UNIT. ALSO, 
.-..---- -- . -.PATE,!I RECIEC TRAIN, E-----I- CO~~EUC~ITJt1VAFC?~ REQD TEAT 

YDRAZIB S PUMP, I CCL TRAIN, 2 ALTERNATE OFFDIT OURC . RCPS POETABLE BICIUP VENTILATION 
IF ISOLATION BOS, CONTROL AOFR SGTR PROVIDES ADEQUAT COOLING FOER __8CIB 

ROom ANDFUC i /D gCIFNIL WATB C EQUIPMENT. CIARGING PUMPS 
COOLING, RCP MOTOR COOLING ALSO UNAVAILABLE OE INJECTION 

If MOV-1100C ON TRAINI A 
_11133.01.2 MCC:I 52118 CLOSED 08D PON1E AVAILABLE TO TRAIN OPERIODIC CsU AIIIOP-S LOADS 

8 SA CC--B LOADS. 8ONV 18, BE NOT ILL TRIPPED/LOCIID-OUT ON 
MILL NOT TRIP IF NDED TO SISLOP. RI KSlaSI COORDINATE 

____ _______ - - ISOLATE FAULTS DUE TO10N-SR t- - ---.------- ---- ~oPRVtEEIRITPIIBIEHr 
LOADS SS AS NELL AS P11LU. BCC BUS 

PAFAULT PLUS BEIR FALURE IS 
IDUTSID 117LOSI, DSISN 

BASIS 
8.3.03.01.8 CC-8 NSR LOADS ON LOAD(S) MILL NOT TRIP ON PERIODIC TESTING (SAE AS ON03Bll IE BISAMIIR S 1B3. TAL OP INCLUDES C/I COOLING, TCP 

O lAVIA 303(0 C CLOSED) S0SLOP DRUTO SOLAT18LO NOTPIAOOTTIIO1 
COENON-CAUSE FATLTS, TRAINS OF MAIN IFIE VORCID AIR 
POTINTIALLY RESULTING IN TRIPCOLN ___________ 

- . - .-OF MCCI FEEDER BEER 52-11 
11.3.03.02.1 MCC-I SR LOADS OFF LOSS OF ONE OR ORE I CC-I 1 1 PRIODIC TESTING NONE FOR 818/81SLOP, REDUNDANT IPOTNTlilA INOPERABILI, OF IVERIFICATioC REQUIRED OF 

WRB OPEN) LOADS, INCLUDING CONTROL ROOM MAIN IPHE COOLING FOR ALT ROTE TRAINS BUM TO INTERRUPTION BACDUP CONTROL ROOM 
AND I1 MAIN EPN COOLING RCP IILATBI SIT SUOUCCET1ORUPOiRCFB IoITr Oi l OFoCOOLINGo VENTILATION ADQUACT MAI 
MOTOR COOLING POST-SGTR iTDUCE RELIABILIT I O F IFICR BS I TRAINS OF FORCED 

ALTEBRATE OFFSITS SOURCE, RCPS AIR COOLING 

COOL.G. .-P IIOO--COLINGA-SOUNAVALABLBF08OIIJBTIUi
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TABLE 12-1: POWER DISTRIBUTION SYSTEW FMEA 

LOCAL EFFECTS AND 1ET1OD OF INHiRIT COMPENSATING 
DEPVICE D10 COlPONENT 1 FAILURE 110S OEPENDENT FAILURES DETECTION PROVISIONS BFFICT 0 RCCS REHARIS 

------------------ ----------. - --------- _________--- ______ - - - - ---- ______________________ 

[f2.D3.03 ICC-F ~ ET6ADS Q/SEISNIC POTENTIA CONNANCS FAU LT99[ ~ - 1CifTB~1b~~~M~1~Ic~-~a NNS OD O L 
OF NSE LOADS, CHALLENGING LOAD BEERs AND BIER IVOFERABILITY OF TRAIN A DUE TO TRIPPED/LOCIED-OUT ON SISLOP.  
ICC-I LOAD AND FEEDER BEERS COORDINATION TO PREVENT FEEDER 480V SWGR/ICC DEGRADATION CONFIGURATION DoEss NOT BEET Ro 

BERI TRIP FOR FAULTS, NONE FOR RSULTING FROM FAILURE TO 1.15 OR EIEi 3NN CRITERIA 
0/C FAILUE OP LOADS BELON ISOLATI ALL UNQUALIFIED LOADS NICE REQUIRE TRIP Of ALL 

33 .3TIOINTS ON SiN AND SLOP NON-ER LOADS O NC SAFETY 

12.3.04.01.1 ICC-IA 52-11) UPON LOSS OF POWEE to ICC-IA LOADS, CONTROL BOON INDICATION REDUNDANT TRIN3 TRAIN A INOPERABLE NCC-1A 4BEY ACE 
(BEIAIR) INCLUDING TRAIN A EFW PUMP 

LURE OIL FAMUCOOLER - __ ___________ ______ 
I.3001.01.2 ICC-IA 52-1IES CLOSED 48OV POWER AVAILABLE TO TRAIN PERIODIC TESTING NONE REQUI2RD NoNE 1NOR1AL2PO3TION. EON-SR LOADS 

1 . CRAIER A lCC-IA LOADS. ONEVER, BLRO NOT TiPPADDLOCESD-OUT O 
WILL-NOT TRIPIlF IEIDEEO -D1L06RRSUTUOBJT 

ISOLATE FAULTS DUE TO NON-SR to PREVENT FEEDER TRIP. ICC 
LOANS BUS FAULT PLUS BRIE FAILURE IS 

BASES 
SE.3.05.02.1 ICC-18 NSR LEADS ON LOAD(S) NELL N1T TRIP ON CONTROL ROOM INDICATION, (ABE AS 12.3.4..1) (SANE As INCLUDES MAIN STEIN DUMP 

____ -- - - - -~ -- - ~ - BERR CLOSED) SISLOP-0B TO ISOLATE I PERIODIC TSIRSIRR~ 

CONEON-CAUSE FAULTS, 
POTENTIALLY RESULTING iN TRIP 

12-1.0.O Z.2 ICC-IA WSR LOADS OPF LOSS OF ONE OR COR ICC-IA LOAD CONTROL ROOA INDICATION, NONE REQUIRED. ARANCH LiNE POTENTIAL Loss Of EA0 - STRAWS 
(EE-OPEN) LOADS, INCLUDING HAIR STEAK PERIODIC TESTING ISOLATION NOT CREDITID 1IDNSLB ISOLATION CAPABILIT FOR CORIGUSATIil 80BS 10_ IIBIT IG 

D1P ISOLATION NovIP908AFMILTS 11 OR RTlUTROTLFAILIW 1508II38CBTI 

IZ.S.04.O!.3 ECC-IA NSE LOADS RQ/SOISNIC POTENTEAL COINUN-CAUSE FAULT NONE NONE REQUIRED. FW LUBS OIL LOSS OF TRAIN A RFN PP LURB OIL I1LCULATION RQUIRED TO 
-.. . . . . .O EE LOADS.- CHALLENGIN---------------G --- T ATUR OVI8TPCOLCTOTSO OLI ISLOP U0SD1DLNO ADTRTFTATPIRETI T 

PCC-EA LOAD AND FEEDER SHE. T1C-ALAN ACCCOfTALT 0ITHOUT CONTAIIINET VA COOLER NOBLE NOT IERSEL 
SINCE ALL LOADS E RPT IFN PP COOLING DURING INJECTION PHASE AFFECT RFN PEEP FUNCTION FOR 

LSLUBE OIL FAN CLA ARE BEE, AND - -- I-ICTISING1 18ttA1llD 1LU01OIL
ALL LOCATED 1I TURBINE TEPERATURE IN THIS EVENT, 
*BUILDING, FEEDER HEIR NAY TEE? CAUSED BY INDUCTION OF STEIN -SON CONCULREA T FAULT 11 -SL 

THROUGH FANICOILUNIT 

OUTSODE CONTAINMENT 
11.1.05.01.1 HCC-1E 52-III OPEN LOSS OF POWER T1O CC-lB LOADS, CONTROL 8001 INDICATION NONE REQUIRED OE HIS, TRiN A INOPERABLE FOR AS5W?, ICC-ER 4.3. AC.  

BREA[I .(B - C I ISCLUPING TRUERO A DO P-CTTIRSTTfINSISLOG-10G'ORG-I13 
AUIlLIAUS 

It.3.O5.01.2 ICC-ER 52-IEEE CLOSED 4BEY POWER AVAILABLE TO TRAIN PERIODIC TESTING NoNE REQUIRED NONE IIORIMAL POSITION. NOl-SE LOADS 
-.. . . REAER) A CC-IB LOADS. HOWEVER, BRER- -- - -NOT Y IPPED/LOCID-OUT ON

WILL NOT TRIP IF NEEDED TO SISLOP. BOWEVER, BEIRS 
ISOLATE FAULTS DUE TO NUN-SR1 COORDINATE TO PREVENT FIDER 

- UFLOADS SR .- T MILTCC U PL FLUS RIE 
PAILNEE IS OUTSIDE SIS/SISLOP 
DESIGN BASIS Y;34.OE.VLICC-Y. ...SI LENDS ON LOAD(S) NELL NOT TRIP ON CONTROLRO01 INDICATION 110188l E0 Blc-BiL OIIL z:.5m- -LO.8I8CLUDES TOUlDERlOLT87 

(DEER CLOSED SISLOP OR TO ISOLATE PERIODIC TESTING ALTERNATE SUPPLY, DO BLDG 
COWNON-C1USE FAULTS, RECEPTACLES, SURT PUCP0 AND DO 
POTENTIALLY RESULTING IN TRIP COMPESSORS 
OP ICC-ID FEEDER DEER Z-l11B S
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LOCAL EFFECTS AND 88T8OD OF INHERENT COMPENSATING 
ITDP I 0EV[CD ID COMPONlNT 10 FAILURE IODS DIPENDENT FAILURES DETECTION PROVISIONS EFFECT ON SCCS BRMARIS 

12.3.05.OZ.2 ACC-lB - ISR LOADS OFF LOSS OP ONE OR MORR NCC-18 NSE CONTROL BOOM INDICATION, REDUNDANT TRAIN FOR SISLOP, POTENTIAL INABILITY TO RESTART EG QUALIFIRD BASED ON 
(BER OPEN) LOADS, INCLUDING ALTERNATE PERIODIC TESTING NONE REQUIED FOR S15 TRAlI DEEP1 OFFEITE POWER ES OPERATION Of KEEP-WARM SYSTEM 

SUPPLY FOR TUNDEBOLT SIREN LOST AFTER ENITIAL S1lCTARTING PRIOR TO ENGINE OPERATION 
1 -.3.06 1SIM /O B STARTING AIR 11TM5 1, DUE to LO o 

COMPRESSORS, TI CI BE NIK P-IARl SYSTEM. NoNE FOR IEI 
---------------------------------INSTRUMENT IR COMPRESSORS, ORL111_________ 

12.3.06.01.2 12511C BUS 11E2-110 CLSI 

IZ.3.VOS F0.3 ICC-lB NSR LOADS 118EISMIC POTENTEAL COMMON-CAUSE FAULT NONE OERC0,URNT TRIP OF INDIVIDUAL SPOTINTIAL COMMON-CAUSI TONR00 LOADS NOT 
OP ES1 LOADS, CHALLENGING LOAN BRBE AND BlERS80 RADILITY OF TRAIN A DUE TO TRIPPID/OCED OUT ON Il - SIST 

UPPLMCC-I OADINO EEER BRS -COORINTION TI PIIVUIT FEEOBBL I O EFGRICC DEGRADATION CONFIGURATION DE0 NOT MET RE 
HEIR TRIP POE FAULT, NONE FOR RESULTING PROM FAILURE TO 1.15 OR iE 384 CRITERIA 

0/C FAILURE OP WOADE MELON ISOLATE ALL UNQUALIFIED LOADS ICE REQUIRE TRIP OP ALL 
C/S2DPOIITE ON I AND SISTLOP NON-EN LOAFS ON A SAFETY 

SIGNAL SE, 1 AND CISLOP) 
12.3.06.01.1 IZ5YIC BUS NI 52-lI1U OPEN LOSS OP I OF Z PULL CAPACITY CONTROL ROOM INDICATION REDUNDANT CHARGER REDUCED RELIABILITY OP TRAIN A NORMAL POSITION NiTH BATTERY 

CARGRS POl D US11 88ATSTflVDC CONTROLPovBR CEAREER 1EN SERVICE 
12.S.EE.DI.Z IZ5VDC BUS 1I 52-lIED CLOSED INN? POWER AVAILABLE TO TRAIN CONTROL ROOM INDICATION NoNE REQUIRED NolE PARALLELING OP BATT 

BATTERY CHARGERS (EREARER) A I25VDC BATTERY CHARGER A CHARGERS PRECLUDED MY 
ADMINISTRATIVEO CONTROL 

IZ.3.06.EZ.1 IZsYOC BUS 1E 52-E13E OPEN LOSS Of I OF 2 FULL CAPACITY CONTROL ROOM INDICATION REDUNDANT CHARGER REDUCED RELIABILITY OF TRAIN A NORMAL POEITION MITE BATTERY 
BATTERY CHARGERS (BREAKER) CHARGERS FOR DC BUS NI__1__ I15VDC CONTROL POWE CHARGER A IN SERVICE 

11.3.06.01.2 IZvoIC BUS I 52-1130 CLOSED 480V POER8 AVAILABLE TO TRAIN CONTROL ROOM INDICATION NoNE REQUIRED NoNE PARALLELING OF BATTERY 
BATTERY CHARGERS (BREAKER) A 15D0C BATTERY CARGR B CHARGERS PRECLUDED B1 

LOSSfTRATiv FCONDROL 

1O.3D. 681ViAINOT USED)1 THIS BLOC OP RECORDS 

OTHER TINI I0EL 38 C NI S 

IS.NGR 1I us& BREABER(S) OPEN TRAIN A NOR LOAD(S) TRIP, CONTROL BOOM INDICATION, REDUNDANT AIR COMPRESSORS REDUCED RELIABILITY POR Al CAN ALSO DISABLE ONE SCTTEN 
LOADS CANNOT BE RESTARTED. PERIODIC TESTING POWERD BY OVER I2 AND 3 POE SUPPLY TO SECONDARY RECERC NiaS PUMP, CONDENSRR VACUUM 

-------- --.-.-- - - - - POTENTEALLY DISABLES 1/3------------------FI H A V E7 O U Or T E H~r U P 7I E U P 1N D B E 
INSTRUMENT AIR COMPRESSORS POR REQUIRED FOE OTHER ECCO FUNCTIONS ENCLOSURE BUILDING (SEE) 
SECONDARY RECCC FUNCTIONS SUPPLY OR RIAAUST FI N 

Z1JDUY. SVGR 1I MRE - R1D AED(S ~CLOSED -TRAIN AEl30V NOB LOID(Sr VILL- CONTROLEROOI N I A I V E D J I E T AUKTAW1OEAtTITL 
LOADS NOT TRIP ON BUS UNDERVOLTAG0, PERIODIC TESTING REDUCED RELIABILITY FOR 818 

SEQ SIGNAL CINCLUDING SISLOP 
DLOCKOUTI I AVAULTCOTO 

12.3.08.0I.3 SNGR NI NOD BEEIA(S) EQ/SIIS4[C POTENTIAL COMMON-CADOR FAULT NONE Okla COORDINATION to PREVENT SPOTENTIAL, COlMM-CAUSE SCONFIGURATION DOES NUT MEET 
LOADS OP TRAIN A 480V NOR LOAD(S)I FEEDER ABER TRIP FOR COMPLETE INOPRIBILITY O F TRAIN A N O to AG S EITI O RI CRITEIA 

CHALLENGING OR C LAD I ND FAULT ".OgRFORO RRNT 1(5VDNGRRCCTI0O ICHSQUI TRIP 8 A I 
F15DCE BEORS PAILUVE OF LOADS BLOW FAULT RESULTING FROM FAILURE TO NN-P I LOADS ON A SAPETY 

PROTECTION SETFOINTS ISOLATE ALL UNQUALIFIED LOADS SIGNAL (, 01 A 8ND SISLOP) 
-!..0.0.1-II l SE88AIBI)APE 

LOADS



INEBGENCY CORE 9 0 DSYST SINGLE FAILURE ANALYSIS CDM "M" No -41383 
ONOF8 UNITI Revision N o 

TABLE 12-1: POWER DISTRIBUTION SYSTEM FNBA Page 332 of 510 

LOCAL EFFECTS AND METHOD OF INHERENT COMPENSATING 
_ T 8 1 DEVICE 10 COMPOENNT ID FAILURE 1110 DEPENDENT FAILURES DETECTION PROVISIONS EFFECT 0N CCS REMARKS 

- - -- - - - - -- --- --- - - - -- - - - - - - --- -- --- --- --- -- - - -- -- - - - - - --- - - - --- - - -- - -- - - - - - - -

0 01. I- 8 S CONTACTS OPEN 1V AU! RELATS-11:IEI-; 17-111 PERIODIC TESTING-T TR 
UllDIRVOLTAGR AND (11-2.41 (OFF) AD2-1 ILNTEEGZ 

i O NW3TElsAb 

UNDEVOLTA G D ( 1-R) 
( )A1 . REDUNANT Mi M M YSLOP D U TO EGR VOLTAGE UNAVAILABL R DUB TO LOSS OF 

CNRLAS REQUIRED 0M SEQ I (SISLOP) COOLING FOR ALTERNATE OFFSITE DEGRADATION AND/ORl OG OVERLOAD, MOTOR COOLING MITE TEDS _______ 

ACTUAUIOD.UNDERVOLTAGT SOURCE N/POTENTIAL 11O? OF TRAIN B FAILURE. MAIN IM EoT I 
ACTUATION UNAFFECTED DUE TO: UNISOLABLE CCV FLOW TRAINS OF FORCED AIR COOLING 

______________ BYPASS, LOSS Of LO-LO 1MT11131_____ 
-L~lIM~f-IFIN. REDucED 

RELIABILITY OF ALT OFFSOT 

UNDIY SEQ I CONTACTS CLOSED EVADE RELAYS 11IAL)il CONTROL-1OMII Cfog SOURCA 

UliDIEVOLTAGE ANDMI-iI 
WE(OFF)tar r-Lpsa -oa- a 

ND EVOLTAG E A ND ( 10 1 N 2 (ON) AND 11- I13 ENERGIZE , TRIPPING O NE FOR RCI C (INCLUDING N POT ETI LLY INOPERABLE DU E NORMALLY MOMENTARY. MAINTAINED 
CONROLALL TRINII A 4MEV LOADS MICEPT LO-LO RUST LEVEL TRIP) __TO: CCV FLOM BYPASS VIA SIGNAL DUE TO RELAY FAILURE ___ 

MCCS A LD ADF OIPRSSORS D181100OFIISBPRVETSCOSARIS 
RESU LTING IN IMME IATE L SS OF SL 

L T I P OF TRAI l A OI lO RA S T IO t .ICPS ALSO 

TAIN ILL 110 1881 FOB SIIP AU 
TECC 

RE1 PTEV 
LA B O 

BYIRiZINi, CCV AND sNC Fps.-- - ___----------_ ___---- -- ____ 

DELAYED LOSS OPFC BUS : UUR 
TO LOSS OF OTE C0G0S 

ON UV AUI EILAYS--INII, 11-111 CONTROL10011INDICATION (IAME AS FORT.9.ldi, ifH T1TCFHSO SIGRAL TO CLS 
UN DMROLTAG R AND (UV RELAY) (VO LTS LOW ) AN D 21 -11 3 N RG IZ EB, T lP f N G A0AII FO ICCICC ( I L I P AB R I O T O LEOE R 

. C ON TROL ____ A LL T AlIl A 480V LO ADS 81 C P T CCV BE O C APA BILIT Y 

CCS AND A lE COMP RESSORS,- 
C BRM T RE O N CA P EEPT 

RESU LT ING I I IM M ED IATE LOSS O F 
AI T I AF E SI F PUMP S 

TRALIN A RICiC, RF VTR, _ _ _ 
RORECOER IS ls 

08AYD ZIII , CCI AND SVC PPS . -
B F R -C POWER Is LOST 

DELAYED LOSS OF OC BUS NI DUE 
TO LOSS OF BOTH CIGIS 

Z.3 .Z _I -------- -------OFF U YEU RELAYS Z-III, if-112 PERIODIC TESTING O10 i l1ONlU1E ILIITTFI A 
UNDIRYOLTAGE AND (UV RELAY) (VOLTS NOEMAL) AND 27-113 MILL NOT ENERGIZE REQUIRED FOR T iSLOP FOR SIS, NONE FOR SISLOP 
COLTROL AS REQUIRED ON EU C 

UN(RVOLTAGS.AISAQ ACTUATION3 
UNAFFECTED 

IZ.3,09,0.1 SNGE 1I SEQ I CONTACTS OPEN SVGE NI LOCKOUT RELAY MILL NOT PERIODIC TESTING NONE POR SISLOP, HOMB REQUIRED IPOTENTIAL INOP OF TRAIN A FoR $NORMAL POSITION. INCLUDES 
LRVOLTAGE DVL(OFF) TRIP TRAIN W lVT R I SUGE LOAD 

CONTL ASl 123-12 C0 IB C80 TO A C LOS .  

CONROLLOAS O SILOP INLUNNG IRCOOLING FOR ALTERNATE OFISITE VOLTAGE DEGRADATION AND/ORl EG VilER ?RTAT PORTABLE B/U 
COMPRESSORS, PRESSURIZER SOURCE OVERLOAD, MITE POTENTIAL INOP VENTILATION FOE CR PROVIDES 
BEATER GROUPS LAND All CO-fPrrSSORS, 

CCV FLOW BYPASS, LOSS Of LO-LO ORV FEQE TO ELIMINATE CREDIT 
RIST LEVEL TRIP Of SI/FM. FOR FILTERED EVAC AND Has 

U SlE El SEQ I CONTACTS CLOSED SMR NI LOCKOUT RELAY TRIPS CONTROL ROOM INDICATION REDUNDANT AIR COPPlESSORS TOSTII LT NO ENGR NG 

DVOLTAGE AqD (I0-I0, D) NION TEAIN A-181V SN I1 NSD -----R -POIEFONIAD ilD3FOR -_ -l IIOT11018 
CONTEOL LOADS, INCLUDING AlE SECONDARY RECIEC, NONE SECONDARY RECIEC VALVES, NONE 

--------COMPRESSORS, PRESSURIZEE EBQUIRRDFOR OTHER EVENTS FOR OTER EVENTS 
UEATE D GROUPS AAND C 

SIBI OIOTBLTHLL10 IIOI BTI 

TBPTAIT SVSCSI S
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LOCAL EFFECTS IND METHOD OF INHERENT COMPENSATING 
SDEVICE 10 00HPONNT 1D FAILURE MO0E 0EPINDN.T FAILURES 08TECTIO PROVISIONS EFFECT 0N ICCS R3NARIS 

I2.O9. 1.I S3GB 1 8 1(E). TRIP SWG 11 LOCKOUT ELAY TRIPS COTROL ROOK INDICATION (SANS AS (SANS AS 11.3.9.3.1) SNOB 11 HYSLOP LOCKOUT RELAY 
UNDEIVOLTAG8 AND ALL TRAIN A NOD SHOR 11 USE 
CONTROL LOADS, INCLUDING AlR 

SCONPRBSSO1S, PRESSURIZER 
EATER GROUPS AIN 

1.?.090.4.2 SUGR 11 1 El IRLA) IRSET SN1t 11 LOCKOUT BELA! VILL NOT PERIODIC TESTING (SAME AS (B.I.L.A.1) MNE AS 1).3.9.3.11 
UDSiR0VLTAGE AE1 (11-5,7TRIP TAI EA Nf 1R 
CONTROL LOADS ON I-SLOP, INCLUDING AIR 

COCPRNSSOTSO PRESSU(IZER 
l08TER GROUPS AD 

12I.1.09.0S.1 SYG1 NI 555 I CONTACTS OPEN NCC-I LOCKOUT RELAYS NEMI I PRIODIC TESTING NOE FOR HYSLOP, NONE REQUIRED IPOTENTIAL INOP OF TRAIN A FOE NORUAL POSITION. REDUNDANT 
UNDBRVOLTAGE AND (11-S,?) (OFF) 86S-NI-S. 86-11-3 VILL NOT POR E13, REDUNDANT MAIN IPUR 31SLOP DUE TO 4NOV SUGRINCC INPUTS FROM SEQ I PREVENT THIS 
CONTROL 1 4 - I RESROIZE AS REQUIRED O-4YHLOF 

SOURCE OVERLOAD, OITH POTENTIAL [OP GROUP A OUTPUT OR RELAY DRIVES 
OOP TRAIN B DUE TO: UNISOLABL CARDS) FAIL. RCP ALSO LOST, 

CTCROLLB ANW O-iSV[TiSLUFOURTRTrjF 
RUST LRVEL TRIP Of SIMF. IFNR IS ISTRAINS OP FORCED 
REDUCED RELIABILITY OF ALT AIR COOLING 

IZ.3.OS.OS.Z SNOR 1I SIQ I CONTACTS CLOS D MCC-I LOCKOUT RELAYS S1-NI-I, CONTROL ROOK INDICATION NONE FOR ECCS ACTUATION AND 8POTENTiL INOP OP TRAIU A AND CONTACTS NORMALLY MALTTAITED 
UWDBROLTAGI ADD (11-57) (00) 116-111-2, 06-El- TRIP AND CONTROL, REDUNDA NAIN SPUR 80UV TO LOSS Of CONTROL ROOM ON SISLOP UNTIL SEQ I 

.....CONTROL~ (IS~I LOCKOUT NCC-I 1S1 LOADS,---------- ------- -COOLING 711REL1TINAOFSITECOTGPETIETTANJOKISTMI1N1S 
INCLOSING CONTROL ROOM AND 1/2 SOURCE Of ECCS ACTUATION AND CONTROL. TRAINS Of FORCED IRk COOLING 

0AIN IPR COOLING, 1CP COOLING REDUCED RELIABILITY Of 
IATS C -OUPS-A-A-D_ -LTIRRTK PSTnOU RC 

UNAVAILABLE FOR SCYR 
12.3.US.UI.1 1N'1E El SD-1-? (RELAY) ON ICC-I LOCKOUT BELAYS EIL-IT, PEI0DIC TESTING (SAME AS ISimS LOCKOUT RESET ELAY FOR 

UNIRTOLTAGa AD 16-1-1 061-3 VILL 1 II 
CONTROL ALTERNATE BETWEEN RESET AND INCLUDES EANESVSYCE 

LTRIP STATE AS SOON AS SISLOP 
_____-- - - - - -- -____ - - - - ~~OR MANUAL'LOCEOST INITIATION-----------________ -_______________-__ ___-___ 

OCCURS, AND ISO3DIATE LUSi 
AFTER SEQ ELOCK/RSSET 

-Z u zIVOR Er-- SD-I ( cneRELArI Ol ICC-1 LOCKOUT RELAYS 86-11-1- PEIODIC TESTING -- -(SANE AS 1 - 311NE111 933 -FOS ITIONNAIBIINS1A 
UNESRUOLTAG( AND 06-N81-2, 86-1-3 CANNOT BE I TRAINS OP FORCED Ai COOLING 

CONTROL RESET, PREVENTING RESTART OP 
(M S1CC. (SS LOADS POST-SISLOPSI -- AS1..-.)SG _lSSO LOCIOUT BILAI 

0INCLUDING CONTROL BOON AND I/0 
MAIN EllR COOLIAI RCP COOLING 
PANS -.. . . . .---- --- _ _ _ _ _ _ ---- 

1.309.S 11 El 86C-6 (ROLY) ON SO IIO LOCKOUT RELAY NI-A AND CONTROL ROOM INDICATION (SANE AS TI.3.9.5IAT OF I ANE A Is O50/0 D AIl IR AS STRAINS OD 
S CDORUOLTAGC AND ICC-I LOCKOUT RELAYS O-I-, FORCES AIR COOLING 

FCONTROLl-- B86-DlTZ, OU-OA TBL AND~ C FI IC- s A 

LOCKOST LS LOADS INCL8DI1G 
AIR COMPSRSSOR, CONTROL SOON 
AND IUZ MAIN IL IT COOLING, RCPIT.0.AT 
1OTOR COOLING FANS AAD 
PRESSURIZER HEATER GROUPS A 
AN AC 

ONIC-LOIU IA 6-I-,PBOI BTN
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LOCAL EFFBCTS AID METROD OF iEBERBT COMPENSATING 
I I DEVICE ID COMPONENT 10 FAILURE 1 1 FAILUB m DPTRCTIOPOVISIONS IFFCT 01 ICCS RA 

IZ.1.03.07.2 SlGR II 86-6 (RBLAll OFF SVG& 1I LOCIOUT RELAY 86-I AMD PERIODIC TESTING REDUNDANT TRIN FOR HIS, NONS REDUCED RELIABILITY OF TRAIN I INORMAL POSEION. MANUAL 
UNDEIVOLTAGE AND CC-I LOCEOUT RELAYS Ni-M1-I, REQUIRED FOR S13LOP FOR 313. NONE FOR 81SLOP ACTUATION Of NIDLOP LOCEOUT 
CONTROL - Ni-I, 86-11-3 CANNOT BE DELAYS COULD BE REQUIRED FOE 

M ANUALLY ACTUATED, NO EFFECT 818 EVENT NITE COMMON-CAUSE 
ON SISLOP ACTUATION FAILURES Of SE EQUIPMENT DUB 

* ----- TO LACEI Of AN AUTOMATIC 
TRIPILOCKOUT AS PER DO 1.15 
CNO IEEE 384 

12.3.09.08.1 SGR NI 86-11-1 TRIP RELAY TRIPS AND LOCS-OUT ITS CONTROLROOM INDICATION REDUNDAT MAI FN COOLING REDUCED ELIABILITY OF MAIN IFMI HAs z TRAINS Of 
WUNOBVOLTAG AND (LOCILTRNTE E SOURCE, LTRAT OFFIT OURCE. 1 FORCED AIR COLAIN 

CONOLIOL 

CONTROL MAIN IFNR COOLING, II RCP NONE FOR RICP UNAVAIBLR FOR EGYR, DUE TO 
LCOOLING FAN. ALSO STARTS LOSS Of MOTOR COOLING 

-- ~ ~ ~ ~ Rl A TANCARGING PUMP LUE OIL ___ ___ 

FN COOLER 
12.3.0.UU. SGR RI El-NI-I ElSE? RELA MILL NOT TRIP AND PERIODIC TESTING (SLA As 86.-.l.l- tAHE as NORAL POSITIONSIT 

UNIEVOLTAGE AND (LifEOik RELAY) LCOTISMCINRWD 

CONTROL 
IZ-.-O109.I 58CR El 86411-Z TRIP RELAY TRIPS AND LOCES-OUT ITS CONTROL ROOM INDICATION NoNE MLOSS Of CONTROL ROOM COOLING, MVERIFICATION REQUIRED THAT 

DRVOLTA Ii OCIOU BLAI LODS INCU POTENTIALLY DISLIG ROTE PORTABLE BACKUP VENTILATION 
CONTROL RCP-O LORE OIL PUMP, RCP TRAINS OF ROCS ACTUATION AND PROVIDES ADEQUATE COOLING.  

COOLING FAN A-O, NOTN CONTROL CONTROL ROSE COW REV*REQE TO 
SROOM EfIOPLIMINATE CREDIT FOR FILTERED 

EVAC AND POST-SGYR RCP OPS 
12.3.09.10.2 SVC R 1 86-iI-3 RESET RELAY NILL NOT TRIP AND PERIODIC TESTING (SANE As 123151 s 0NMAL POSITION 

UNDERiVOLTAGE AND (LOCIOUT RELAY) 
- i CONTROL 
I. 3.09.11.1 SIGR NI Ui-81-3 TRIP RELAY TRIPS AND LOCKS-OUT ITS CONTROL ROOM INDICATION NONE REQUIRED NoLO BORIC ACID SYSTEM NOT CREDITED 

UllDRVOLTAGD ANDILOCOUT RELAY) - CC-I N2rLOADSJINCLUDING FOR SIS/SISLOP EVENTS. CIR 
CONTROL B ORIC ACID TONE URATIRS AND DUCT BEATER NOT CREDITED 

____ 'CONTROL ROOM EMERGENCY FILTER ____POST-SIS/NISLOP FOR ENERGENCY 
- U9IT'DI)CT HEATER SUPPLY FIN/FILTAR EFFICIENCY 

12-3.e9.10.2 SNUE RI 86-m1-3 RESET RELAY MILL NOT TRIP AND PERIODIC TESTING (SAME AS 123...1l(SM AS 1....)NORMAL POSITION 
ONSIOLTOGE AND (LOCKOUT RELOY) LOCEOUT ITS MCC-I IE WOADS 

CONTROL~ 
11.3.09.11.1 SIGR 11 15SOUC BUS 11 VOLTS LOW LOCKOII RILATS FOR SE 6- NI, PERIODIC TESTING NONI FOR SISLOP, NOR REQUIRED SPOTENTIAL INOP O F TRAIN A F 0 RCPI ALSO UNAVAILIBLE FOR 

UNDIDVOLTUCE AND (12-lI8) ICC-1 VILL NOT TRIP AND FOE 51, REDUNDANT MiNO IFSR ISLOP O UR TO 1 I1 F SNGRSOCC AGTU. AIN IFNR S LTRAINS 
V~~COETROV - -- --------~~~~~LOCIOUT'TERIVSELOADS8----------COTOO TM AT FETYOV nDTI D1 PJ1iR Jr 

SOURCE OVERLOAD, VITO POTENTIAL INOP 
lOP TRiN B DUE: UNISOLCBLA CC 8 

LEVOi TRIP Of TAINUSS III.  
REDUCED RELIABILITY OF ALT 

I2.4.UI.UI.I 52-12oz BUDAIB8 OPEN INTERRUPTION OF ALL TRAIN 8 CONTROL OO1 INDICATION REDUNDANT TRAIN, TRAIN G 40V #TRAIN B RCCS INOP LIAIVO A FllRO OR PS t T .A I REV 
(B E ASR) LOUIS ON 480V 580EECC, PONER VIA SIGR 11-3 TIE CERC INJECTION, TRAIN MIIG AS NFL RUQl TO PROMPTLY TRIP 

AINCLUING IMMDIATE LOSS OF D TOBOFISYSNTIAF LgoD 
TRAIN R RCIEC, REP VTD LEVEL TRIP, REDUNDANT MAIN INTERRUPT Of IUIILIARIES, INCL AND ER-ENERGIZE 58CR It TO 
(SPA ), YIRAZINE, CCIICS IFER COOLING FOR ALT OFFSIT CLNG. TRAIN A POTRATITLLS [MOP RESTORE POWER TO HOV-ESNA AND 
SVC PUMPS, 112 MAIN IFER -. SOURCE- - - - FOE RECIRC DY!. TOLOSS OF 16-101C US2 ATTRIECloEERS- FOR 
COOLING, AND DELAYED LOSS OF REST LEVEL TRIP OP TRAIN B TRAIN I SI/FE TRMINATION 
MFE PP, SC, AND Sr BUS 12. SI/FE. REDUCES RELIABILITT UP MAIN IFMR HAS 2 TRAINS OF .....  

FOWs FAIL AS-IS ALT OFF ilTR S 0C . BC s FORCED AI COOL150
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LOCAL IFFECTS AND MET1OD OF IN8RENT COMPINSATIN] 
ITEM I DEVICB ID COMPONENT 10 FAILURE MODE DIPENOENT FAILURS DETECTION PROVISIONS EFFECT O 8CCS REMARIS 

IARA4.OI.I.51-itzU DownZ CLOSED NMU6V rOMEEAVAILA18LETOTniI CONTROLtBON INICAION-0, P oll REQUIRED NOENORMAL POSITION. ERill FAILURES 
(IRAIER) S ECCS LOADS FROM SST It AS PERIODIC TESTING BOUND 3S IT FAILURES, SINCE 

REQUIRED. NONRUNE, BRIE NELL ___________________CREDIT NOT TAKEN FOR NI FANs 
1OT TRIP IF NEEDED TO ISOLAT0 1 I.NI -R1ATING. SISLOP 

FAULTS DUE TO NON-SB LOADS ON TBIP/LOCIOUT AND Bill 

_____~~80 _____ ItO SUNi____________________ __________COORDINATION PBivalT FEEDER ____ 

TRIP MITE NER LOAD FAILURES.  
(US FAULT PLUS NEll FAILURE IS 
OUTSIDE NISI1I1LOP DESIGN 

12..01.02.1 52-1101 52-1203 OPEN HERR CANNOT HE CLOSED UNLESS PERIODIC TESTING NoNE REQUIRED NoNE ITECI SC ACTION ENTET 
(E88A1E8) b CONTACT SMUR I-S TI IR 51-1ZNS I_ REQUIRED IF ENGR It NOT 

IN TEST POSITION. 'No EFFECT IF ENERGIZID VIA ERIE 51-I1 11 

ER.R 1L1A-D0 CLOSED IN NORMAL PROM ST I 

12101.0.1 52-20LI5G03MEPT 

11.4.0.01.2 51-1201 52-1203 CLOSED BlN EOFIFOrEEUOSED-104RALL11VPIODIC toHT l__lVlr_ 48V LOA 
(BBEAIBR) 1b CONTACT SST It AND 1 I THROUGH lEV TRANSFER PROCEDURALLY RE DROP 

- .-- -- - - -. SNUB It. NO EFFECT IF Nall I-________________ __ __ NDPICKUP. PARALLELING 
AL2A.00OSID15OIMZL OURCS DU5RI- OIS/SISLOP5Z-00P 
ALIGNMENT REQUIRES INTERLOC FAILURE 

PLUS OPERATOR ERROR, WEECH IS 
.--- 52 - A.-100CLO DOSDPI"MIR OUTSIDE PLANT DESIGN BRAIS 

1 2.I.01.3.1 52-120- -52123 -- BOPEN HEIR CANNOT E S CLOSED ANLESS PERIODIC TESTINGOBO ST ILM l,3C I 
BRRA8R8) 133 CCNTACT SNB IV- I TIE R Is OpEN. No PROM CELL SIITC S 

EFFECT IF HRE ALRDY CLOSEDT IIIllBATIN.SISLOP 

IN NORMAL ALIGNMENT -.------- ____ .--.----- - --- -.  

11.4.01.03.2 5Z-1201 52F1203 CLOSED (SANE AS .I.I.11 PERIODIC TESTING (SANE As T.l..l1/ (SAmEi I/ V LOAD TRANSFER 
(RE0IER) 133 CONTACT PROCIDURALLT Y DROP AND 

DURING S1S/S1SLOP REQUIRES 
INTIRLOCK FAILURE PLUS 

DOUBLE FAILURE 8CENARIO 
OUTSIDE LANT ODESIGN BASIS 

illOPEN - 1 CANNOT ER CLOSE0 UNLISS PBRIODIC TESTING 1058RlQUlllD 018 SIC 1RIRCRCTI OVI 
(EDRORAR) 11) CONTACT SNCR HZ iMERGENCE OE8 ERIE IFM FROM SDG1E I1 kV LINE VS.  

52-1200 IS IN TEST POSITION SONGS 220 VA S8D T-1 SPEC 
NO EFFECT If ERIE ALREADY ---- --- ACTION ENTRT IUROTYSG --
CLOSED IN NORMAL ALIGNMENT It NOT ENERGIZED VIA ERIE 

51-1802 FROM 0ST Il 
120Bl5Z-ll CLOSlD fRIE -AN l CLOSED TO PARALLEL PERIODIC TISTlNGl lONifEQUIRIl- iliY L0OALPOSITION. ADSO LOD 

(BREAKR) bS CONTACT SST H AND ENSEGS3CY POI 0 TBANSFEE PROCIDUEALLT BI 0ROP 

SRM 2 FSD FCTROUGH SNB 12. NO AND PICKUP. PARALLELING 

ALF8li f CllD Ii8ALRD SOSD - --URCB IlG SIS/SISLOP___ 

IN NORMAL ALIGNMENT R88QIIS INTERLOCI FAILUIR 
PLUS OPERATOR ERROR, WHICI IS 
-A DOUBLE FAILURI SCENARIC 

OUTSIDE PLANT DESIGN BASIS
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LOCAL EFFECTS AND ISTHOD OF INBBINT COHPENSATING 
ITIW N DRVICB ID COMPONENT ID FAILURE HODE D8PIND8!T FAILURS DETECTION PROVISIONS EFFECT ON ECCS I8ARIS 

I2ID.. A S-1A AiID As. OPE BRIR-CANNAT 88BCLOSID 'UNLESS __PRRIODICTSIG O rB UTE NEARLOIIOF3C TCT 
(8RIRER) 113 CONTACT ENGR Nt REEGENCI POVER BiaR CELL SWITCH 

* ---.--..--.-----.---- ~~W~to i OP.. . .. SRlV S0EN. No EFFECT if_________ ___________________ _____________ 

ALIGNNT 
12.(.01.05.2 52-1202 51-1200 CLOSED (SAE 1 . PERIODIC TESTING (SORE A$ .SANE Is 11.4.1.4.11 4D0Y LOAD TRANSFE_ 

B BIl 1RP 33ONTACT - - --

PICRUP. PARALLELING SOURCES 
DURING 313/S18LOP REQUIRES 

j OPERATOR ERROR, VEICE IS A 
DOUBLE FAILURE SCENARIO 

12.(.01.06.1 52-12012 ' CONTACTS APR1 BEER CLOSED INTERLACE TO ENGR PERIODIC TESTING ANE REQUIRED NONE. NGR D3 CAN BE NORRAL POSITION 
(1R.AIR) 12-1 TIE BEER PREVENTS TIE RE-ENERGIZED COT-ACT/SPSLOP, 

BREi CLOSING UNLESS 62 1101i I....... ............- rOiITErurmny wmc~w- _________ 

IN TEST POSITION OR ENGR Ni ITS NORMAL FEEDER EBR 11-1303 
NORMAL FEEDER BRIE 13 OPEN, _______________AND TEEN CLOSING RET8RE TIE 

AN V I-TIE-BRER Is OPEN _____________-______________________ 

(BDSIIGAllif) 

12.1.06.2 52-1202 1b CONTACTS CLOSED ER OPEN SIGNAL TO ENGR 12-3 PERIODIC TESTING NoNE REQUIRED NoNE IEOV LOAD TRANSFER 
(BRIA1IA) TIB BEER ALLOWS PARALLELING ___PROCEDARALLY RI DROP AND 

SET It AND I THOUGE1O 48V EGR -- -~~~- ~ IRPP1LETOOEE 
It, ALTHOUGH FAULT PROTECTION DURING 1IS/3ESLOP REQUIRES 
Is NAT PROVIDED FOR SUCR A. __ _ INTERLACE FAILURE PLUS 

CONFIGURATION....01 08.1l5u-1202x8
BOUBLE FAILURE SCENARIO 
OUTSIDE PLANT DESIGN BASIS 

I]]C CONTACTS OPEN 8RCILOT-IN-TEST INTELACI TO PERIODIC TESTIllG Oifl QUilll1I 
(EREAIRR) ENGR 12-3 IS BRIE PREVENTS RE-ENER8GI8E1D POST-POS/lL8P 

-----.-----.___ -TIE BEER CLOSING UNLESS FER 11TNER TRAIN BY OPENING 
5z-1200 ORPIGR. 10NORAL BEIC IF FUI 

BRERIl 150OEN, AND SEAR TEEN CL0SING BITRIA TIE DEER 
-- Il..RIDI2I2~I22 - __ - - ESCONACTS COSED 1-3 TIE ERIE Is OPEN _________ 

BRi IN-TEST SIGNAL TO ESGR P10RODIC TESTING Il U D0VLOADRANSFERl81 
(EREAKE&) 12-3 TIE Bill ALLOWS PROCDURALL NI DROP AND PARALLELING SUT 11 AND 3 PICUP. PARALL202NG SOURCES 

STIROUGE lEN? SVGE N2- ALTHOUGH -- ________________------ I1STLPRQURS
FAULT PROTECTION Is NoT INTERLACE FAILURE PLUS 
PROVIDED FOE SUCl A OPERATOR ERROR, lHICE Is A 
CON0IGURATION. SDG3CA 

88 0OUTSIDE PLANT DESIGN BASIS 
12.4.A1.OB.1 52-1202 RI (RELAY) ON OULD TRIPS ERIE AND BLOCIS CONTROL ROAR INDICATION NONE REED FAR INJECTION, RHN $TRAIN B ECCI INOPERABLE, TRAIN 'DELAYED FAILURES RESULT FRAN 

(EEIA!III ~~~~~~~~~CLOSE OF ENGR #2-3 TIE BER.------- Fr CIIICLT RST OTN1LT OWU O7D OCOIE0 ATRT 
CAUSES LOSS OF ALL TRAIN B LIVEL TRIP). REDUNDANT RAIN UNISOLABLE CCVI FLOW BYPASS, CHARGING. EI[ REV REED TO TRIP 
48AD SNGR/NCC LOADS, INCL IFRE COOLING FOR ALT OFFEITE LOSS OF LA-LA EWIT LEVEL TRIP AFFICTID SIIPV PP BEPORE DC 
IRREDIATE LOSS OF RICIEC, REF - - OURCEYR o FOR CP s-- - FORhRAYEB1 -3I7PR71IDUCED ---- T--GI2NIGEC 
VTE, HVIRAZINE, CCV AND SVC POST-SGTR RELIABILITY OF ALT OFFSIT PAVE PAAR lD1GEItk SOURCS 
PPS, 1/2 RAIN EPEE COALING, SOURCE. RCPs ALEO UNAVAILABLE NAT ANALYZRD/CREUITED. RAIN 
AD DRLA7D LOSS OF RFV PP, DGO. . . . .- FOR SGT&- - HD ASITRAIiS 1 OF/FORCSDl0P QU AND DC BUS FAILURCOFLUS 

AIRHCOOLINT I~ill III. PSTO 
Floll81TB H~l BI FINI
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LOCAL BFFECTS AND MET1OD OF INHR t COHPRNSATING 
I ____ ITEl I DEVICE 10 COMPONENT ID FAILURE 1ODE DEPINDIMT FAILURES DBTECTION PROVISIONS - _IFF ICl S _1NARAS 

12.4.01.08.2 52-1202 86 (RILAT) OFF BRE VILL NOT TRIP IN EVENT Of PERIODIC TESTING NoNE REQUIRED NONE NORMAL POSITION. TEIS FAILUE 
(891188R) BUS FAULT, NOR LOCI-OUT SLTD 

1 2 .4 .01 .09 . 5 -0 SERE 
P LU 

1B5U0 VO LTS LOR 
IN 

( l ) T -OT ERI ----- 1 D ULI CTOLUO 

SCENARIO OUTSIDE PLAIT DESIGN 
BASIS. RILA DOES NOT PROVIDE 

OR I80v SIDE Of SST 12 
I1.1.HI.OS.1 52-102H SNOB It IZ5V8C VOLTS LOW R Ill CANNOT 8 TRIPPID 08 CONTROL ROOK INDICATION NONE REQUIRED NoE ERIE NORIALLT CLOSID, NOT 

(ERIAIR) CONTROL POER RECLOSED _8REQUIRED TO TRIP OPEN IICBPT 
FOR FAULT PROTECTION OR 
ER-ENERGIZING BIG it FON 

SIG_ ! 3/SST 13. CAN BE TRIPPID 

LOCALLY If NEEDED FOR TIE BER 
CLOSURE 

52-I ELamER OPEN ERlR CANNOT DR CLOSER TO CONTROL ROO INDICATION, SET 13/ERIE 51-1301 AND SNOB REDUCED REDUDANCI FOR NORMAL POSITION 
8R-INIGIZI S50 13 FROM TRAIN PIRIODIC TESTING 11-3 TIE BRI 51-1103 B-8iBRGIZING ENGR 13 
8 4800 SNGR 12 AVAILABLE FOR TRAIN A PONER TO tBIRD-OF-A-IIND LOADS 

LUGE S 13 (0V-35818OV-850C UPS, NO-B83) 

12.I.02.01.2 51-1203 ERBAR CLOSED ERILL NOT OPEN ON CONTROL ROOK INDICATION REDUNDANT TRAIN, TRAIN E 1100 ITIN B POTENTIALLY INOP DUE ItECE SPEC ACTION ENTRY RQ 
(BEBAIIER SIS/SISLOP. POTENTIALLY CAUSES POWER TRE TIEER I ND EST 13 TO VOLTAGE DEGRADATION AND ST VITOE ITHER SNOB 11-I OR SNOB 

LOSS ORNTRRUPTION OP ALL -- - - FORI L-LO BUI1LVITIT~2EiVU~UI4T TE BIR CLOSED DURING 
TRAIN B (8iV LOADS DURING REDUNANT 8AINI COOLING 8IS/SILOP LOADING. TRAIN A NOAL OPS. ROE REV REQD TO 
_111111S1,P, INCLUDING RECIRC, FOR ALT OFFIUTE SOURCE POTENTIALLY1 IN0P FOR RECIIC DUE TRIP AFFECTED HIMF PP BEFORE 
REP ETRERMAZIllE, CCV A1.40U1IL NS EVL D POWER LOST If CANNOT 
SNC FPS, 1/2 RAIN IFER TRIP Of TRAIN B I/FV. REDUCED RE-ENERGIZE ISEV SNOB. LO-LO 
COOLING, AND DELAYED LOSS OF RELIABILITY Of ALTERNATE BUSY LEVEL TRIP AFFECTED If 
IFE PP7DG AID DC BUS -IF H FSIEOURSEIVEE1VDTH1W 

12.4.02.01.1 51-1203 52-1202 OPEN OEIE CANNOT BE CLOSED If ENGR PERIODIC TESTING NONE REQUIRED NoNE NORMAL POSITION. LOSS OF SST 
(BRIKIRI) 'b' CONTACT 0 13 NORRAL FEEDER BEER 52-1103 It 0E 51-1102 POVER CONTACTS 

-8133 CONTACTILREADICLOSSD7FRRVENTS PLUS-018JiILu1DETU 
RE-ENERGIZINO 48N V EGR 12 B1S/S1SLOP IS A DOUBLE FAILURE 
FROM ST 13/SNOR 13 IN TEE SCENARIO OUTSIDE PLANT DESIGN 
EVENT of SET 52-OR1512002 5 0Bills 
FAILURE 

*- 2.V..252-1203 52-1202 CLOSED INTERLOCK FRUE 8800 ENGR I2 PERIODIC TESTING NoNE REQUIRED NoNe THIS FAILURE PLUS OPERATOR ____ 

(BEAIBBC 'b CONTACT -0 - - --NORAL ES OUTSID 
*133 CONTACT ALLOWS PARALLELING SET It AID SIS/SISLOP DESIGN BASIS 

3 THROUGH 3NGR 12, ALTHOUGH 
-BUS NOT FAULT PROTECTED IN ___ ___________________________ 

SUCE A CONFIGURATION 
I2WE.3I52-IZ03 52-1103 OPEN INTERLOCK PEON SNOB 11-3 TIE PERIODIC TESTING NONE REQUIRED NoNE. EN'GR 13 CAN BE SZ-1103 'b'/133 CONTACTS HAY 

(BREAI I -'b CONTACTOR --- BER PREVENTS BERCLOSE TO _1U G[ZFPOSTE 8LOP -IALSO/SISLP O !TALL AUS 
133 CONTACT RB-ENIRIZE SHOE 13 FROM TRAIN PEOM TRAIN A VIA ENGR 1I-3 TIE 13 NORMAL FEEDER BRIE 51-1103 

B SNOB S t BEER 5IU11T3 TO RE-ENERGIZE UGR LL FR 

--- ------------.  

TR~~~lliI 8 48 LODS D lil
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LOCAL EFFECTS ND IETHOD OF INHERENT COPINSATING 
ITEl I DSVICS ID COMPONINT ID FAILURE moDE DEP1DBNT FAILURES DBTECTIII PROVISIONS EFFECT 0 ICCS 8811AEIS R 

12.4.02.03.2 -1203 1 103OATIC PROCTiON ' 0TI0ENTRY Ni 
(BREA111 *b CONTACT OR BEER 51-1103 DEFEATED. ALLOVS DO NOT ALLAW THIS AGAINST PARALLELING INDUNDANT FOR THIS CONDITION SINCE 

0]3 CONTACT -PARALLELING TRAIN A jSIGH 11) ___CONFIGURATION IN BODRS I - N TRAINS A AIND B 480V SIGN S1S/31SLOP TRIP SIGNALS AIE 
-.- ~TO TRAIN 8 (SIGN 02) VIA 480V NOSN10IRY ONLY (VIA TONS1 IND 

S(BR BAIP NONAL FENDER BEEN DO NOT PRENT PARALLELING NI 
52-1303 IS OPEN (NC. FOLLONING ___ ________A SUBSEQUENT SINGLE ;AILUBE OR 

_____ -- . - -. - -- - .sISLVRISFEtEVOPERATOR ERROR AFTER TRIP 
12.4.02.04.1 52-1203 52-1303 OPEN INTERLOCl FROM SIGN 03 NORMAL PERIODIC TESTING NOON REQUIRED NONE. NGR 13 CAN BE 81CR 11-3 TIN BiER 52-1103 

(BRAIll) "b* CONTACT OR FEEDER EER 52-1103 PREVENTS -OST-S1S/S1SLOP CLOSE NIT ALSO NB DISABLED ST 
IWll Ctf INTILOCE 

03 PROS TRllI IGN it JIB, EST NI 
I1 5-. -R CLOSED) 

124. 2.0 52-132 52- 0 CLOSEiD - TN1 

--- ~~~~~W1 - 8I-ft9 ONAT0 

(BIEAIER) 'b' CONTACT OR FEEDER BRR 51-1303 DEFEATED. PROCEDURALLY 01 DROP AND 
133 CONTACT ALLOWS PARALLELING SET NE IND PICKUP. PARALLELING SOURCES 

1 . . -DURING . .5/2o SLOP REQUIRES 
ALTHOUGH FAULT PROTECTION 1C INTESLOC I FAILURE PLUS 

BRIS 52-1103 DB--ATINOT PROVIDED FOR SUCH A LLOS_00 __O OPERATOR ERROR, NI ce iS A 
CONFIGURATIONil l 00_SI_ - T llSDOUBL FILURE SCENARIO 

OUTSII PLANT DESIGN BASIS 12N4.cz-.AS 52-1203 5-12 OPEN INTEBLOCI PROS SIG N I PERIODIC TESTING NoE REQUIRED 10118. SIGN 13 CAN BE 0800 LOAD TRANSFER 
-REDIE 881 51303PVI CONTACT OR EIERGENCYtIREDBR it B II S l t -ISSISLO CLOIA T DROP AND 

133 CONTACT PREVENTS B CLOSE TO FRAN RAIll A VIA 5- l03 AIND PICUP. PARALLELING SOURCES 
......3.... FRO -- TRAIN ET S 01ON 52-1103 AND S3GR 1I DINING SOS/SISLOP REQUIRES 

CLOSED ) OPERATOR ERAN, NICE IS A 

12.102.05.2 52-1203 52-1200 CLOSED INTERLOCE FROM SB lfI PERIODIC TESTING NONE REQUIED Ilols DOD LOAD AI SCRI 
(DREAIIII *b CONTACT OR EMERGENCY POISER FREDER 52-1200 PROCEDARALLI NE DROP AND 

CONTACT DEFAT PALLOIS PARALLELING 
I, FEROENCi POWER FRON EDGR DURI~a SIS/SISLOF EQUIRES 

NITH SST 1 VIA R 12, iINTERLACE FAILURE PLUS 
-ALTHOUG FAULT PROTECTION IS 
NOT PROVIDD FOR SUCH A DOUBLE FAILURE SCENARIO 
[CNFIGURATION OUTSIDE PLANT DESIGN BSI1S 

It -7I0;0 .1 5z21203 - 52-]!zz CONTACTS AFRN OVERLOAD-IETERLACEIFRON 189V- CONTROL-ROOM INDICATION N-- OglR REQIXW _UESGI3A11N --1PFECT OF1E RE8LAVPALU1-w 
IDEEAIEOJ 85 (EELOTI (ON) SNOB R2 DORSAL FENDER EER R-ENERGIZED POST-SIS/SISLDP DOTE S2-I O P AND 52-1203 IS 

SZ-1201 PREVENTS CLOSING ERIE FRAN TRAIN A VIA EiE 5-1303 ADDRESSED I [EI N 12.F.IL.0l.l 
.~ . .. ---- TO RE-BNIRGIZE SIGN 13 FROM - . ----A D ST3UT IyREE- -51 1 3 

TRAIN E SOGE I2 FRAN SIGN 1I 
I2.1.I.D6.1 52-1203 52-1202 CONTACTS CLOSED OVERLOAD INTERLACE PEON INOY PERIODIC TESTING NONE MEUEN ONE NORMAL POSITION. TAIS FAILURE 

I-IRIOIEO---i (RELAY) (OFF) SlOE 120NORMAL FPDBiIERE - ___ PLUS'FAULT DORT MG-1SISTSLOP 
52-I02 DEFEATED. ALLOWS IS A DOUBLE FAILURE SCENARIO 
PARALLELING OF SAGE 13 TO HICE U IS OATSIDE PLANT ESIN 

IIULicl70US" TASI0



CDM "M" No. 41383 
RNER2ENCY CORE VSTEH SINGLE FAILURE ANALYS[i S "Mo No 

NOFRUNIT I Revision No 
TABLE 12-1: POER DISTIBBUTION SYSTE! FIBA Page 339 of 510 

LOCAL EFFECT3 AND IITHOD OF INERENT COMPENSATING 
ITEM I D81ICE ID COMPOlNNT 10 FAILURE !ODE DEPRND8IT FAILURES OSTICTION PROVISIONS EFFECT ON ICCS EIIASIS 

12..0OT.1.3 52-1203 52-13)3 CONTACTS OPEN oERoA INTARloci PRO1 t ool-NDICATi NON REQUIRED NONE. SV1II3 CAN 8E CONCURRENT EFFECT OF 86 AND 
(WEBAKR) 86-1 (BBLAI) (ON SNB 13 NOR1)L PEEDER BR RB-ENORGIZBD FRON TRAIN A VIA 81-I RELAY OPERATION ON 

1(-1003 PRV0NTS CLOSING BEER COT SGR 11-3 TIE CiLS 5D-1103 5Z-1103 1203 IND 1303 i 
to 81E-1181I1H (81OCIT)POA FOB 
TRAIN B 12(0 28GR 5- 51-1303 IN SECTION 12.  

12.4.012.0.2 52-1203 58-1303 CONTACTS CLOSED OVERLOAD INTERLOCE FEON I80? PERIODIC TESTING NONE REQUIRED NoNE THIS FAILURE PLUS FAULT DURING 
BRREU F I-F -(RELAY) - (OFF) - -EGR EDJVORNALPEEIEIRERER -- -3181!IJCOFT"TDOOEL1-PILOEE 

52-1303 REPEATED. ALLOWS SCENARIO OUTSIDE PLANT DESIGN 
PARALLELING Of SOGE I2 TO BASIS 

- VA~~~~PULTEOD UE -__ ____________ ___ -____ 

12.4.02.08.1 52-1203 SEQ 2 CONTICTS OPEN REIR IILL NOT TRIP ON PERIODIC TESTING NONE REQUIRED IF BRIE NoNE If BaER INITIALLY OPEN NNORIIL POSITION. TECH SPEC 
OERAER&I (21-5.7) _ (OFF) SIS/51SLOP TO AUTOKATICALLY INITIALLY OPEN ACTION ENTRY REQUIRED If TIE 

SISOLATE TRAIN 5B EDSIGR IF -- JREU11CWEED -11-MODES-1 _-1 

12.N.02.0.2 52-1203 SEQ 2 CONTACTS CLOSED BER WILL TRIP, IF CLOSED. CONTROL BOON INDICATION NoNE REQUIRED If BRIE NONE IF RE INITIALLY OPEN 
-~(EEAIE F~2Z-5 7) -(ON) BONIVER, RESET OF TRIP SIGNAL ~ ~ ~ GIILTPU- _____-_______ __ 

AFTER 5 SIC VIA TDE PREVENTS 
SUBSEQUENT RETRIP IF NEEDED 

12..O0.19.1 52-1203 b CONTACTS OPIN ERIROPE SIGNAL TO WGE83 PERIODIC EQ FClos"RA OC 
1BREAK.R) IZS.0C CONTROL PON2R 03LECTOR ALIGNENT DURING OTASSLSLOO 

PREVENTS AUTOMATIC TRANSFER OF ESQUIRES INTERLOCE FAILURE I 
OV-LD IIITL3 CONTROLPOWIR TO TEV ON-O-- 01-I- DCAIC IICIII__8 __11_80- 11018. S 3 8PL UllEIIATORPBCOF 8IC 1is 

E (IZ1VC BUS III N8IN sNag 8Z 0 DOUBLE FAILURE CENABIO 
52PARALLELED TO LGI NG OUTSIDE PLANT DESIGN ASIS.  

TO llElillIZI SOR $3?801 ADD IIITV IS -11F0 

RE BANUALLY SELECTED WITH 
LOCAL 0NITCES SS IND SS2 

IZ-.1.OZ.09.2 52-1 -080 CONTACTS CLOSED ERIE CLOSIDTIGNAL TO SNR 83 PERIODIC TISTING NOi QUIRED 11 ;TImSp roI UTI I 
(BRSAIER) O5VEC CONTROL POWER SELECTOR. REQUIRED FOR TEIS CONDITION, 

2-3CONTROL POWER AEAINS ALIGNED SINCE A SUBSEQUENT SINGLE 
TOTRI - -- 27D BUS -) - -ATL U COUD-R SULTG -

UNTIL LEDNDANT *b CONTACTS CROSS-TRAIN PONTIONTROL AT 
PEON 52-1203 OPEN SNGR 13 AND LOSS OP ELECTRICAL 

TRAINS A AND B 
12.4.0t.10.1 52-1203 *b* CONTACTS OPEN ERI CLOSED INTERLOCK TO NGR PERIODIC TESTING NONE REQUIRED FOR SHORT TERM, 101 FOR SNORT TIE. FOR LONG lHAO-35/PO-50C UPS DUTY 

- -9AISR)_au 12 AND 3 5F4RDIR ESND [RIIBII C CLU 1D EI111TO1PE05 IT

S0CR 11-3 TIE BERE PREVENTS RE-ENERGIZED WITH THES FAILURE CREDIT FOR OPRATOR ACTION 
TEIR CLOSING, IF OPEN, UNLESS 00 LOCALLY RIBIING-OUT ENGR LOCALLY INTE V ROVE OR 

S . . Sf~~~521203 IS IN TEE TEST-------------- - - ---N--I-RrD23E BY- 180y RoGUol.- C5ANGIrIQURED _ _ 
TIO S I E RE oo ND TN CONNECTING to TO INCLUDE PLACING SPOE l3 

CLOSED SIGNAL TO EVGI 13 TRAIN A VIA 511-1303 O 52-1103 CONTROL POWE SELECTOR IN 
CONTROL POWER SELRCTOU,- . - - . -__-- -T" T-~LrOEOP---EOAL-- TO- --STALSl2SlVDC- 
CAUJSING LOSS OF ENGR 13 MOY-35811OV-N50C UPS CONTROL POWER TO SNOR 13 BEERS 
CONTROL P O 

-ZI0.I252-1203 'b CONTACTS CLOSED ERIE OPEN SIGNAL TO SNGR I2 PERIODIC TESTING ------- oll REQUIED ~ O-- INORMALPOSITION -TICE SPMRC 
(BE E IIR) AND 3 FEEDER BES, AND SR ACTION ENTRY REQUIRED FOR TAlS 22- TIE BEU. ALLOWS CONDITION ICEADSUBSEQUENT 

PARALLLING ST 12AND 3THRUBIQGLEl IIIILEOCI PEALU -----

8ALL OR SG IAROUTSID ERROR COULD INSG B 
TRAIN A AND B 0EV 48VV SOGE CR9SS-IR N POWER A CONTROL 
83. ALSO CAUSES SELECTIOq O AT SV I 1 l N LOSS OF 
S'0 13 CONTROL POVB . TO 8 1I 0 ELECTRICAL S ARE I1 SE-1di 

IF 'a l iTACT OPEN RT SNDANT POICN
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LOCAL EFFICTS AND IISTIOD OF INIRI NT COMPENSATING 
ITEl I DEVICE 10 COtPC4RNT 10 FAILURB MODE DEPENDENT FAILURES DBTECTION PROVISIONS EFFECT ON ICCs RilARIS 

14.01. 11.1 52-1203 133 CONTACTS OPEN BEER ROT- I SIGNAL TO PERIODIC TESTIN RDUNDANT TRAIN A INDS SIGH 13 CANNOT BI RE-ENERGIZED ISINCI IOV-883 ALSO AFFICTED 
(ERRAKER) SNOR 12 FEEDER BRIE, SWGE 93 POVERED VALVES FOR CLE, POST-SISISISLOP VITNOUT IND CANNOT BE CLOSED FOR 

FEEDER BiEk, AND SVOB 11-3 TIES______ REDUNDANT SI/FV PUMP TRIPS FOR INTEERUPTION Of TRAIN 8 1N0Y RECIEC, REDUNDANT CRICK VALVE 
OR[E PREVENTS THE CLOSING. LO-LO ENS? LERVEL TRIP P0111a, DISABLING 1/3 8I VALVES CR5-3UE REQUIRES SEAT LEAKAGE 
If OPEN, UNLESS SI-1203 1s FOR LO-LO EST LEVEL TRIP TESTING PoR TEE ENCIEC 
OPEN _________ FUNCTION IND I/3 CLI PiTHS BOUNDARY FUNCTION ________ 

IWtEZlI 5z-120T 13 CONTACTS CLOSED - RIN-TEOT SIGNAL TOENGR I-PSI 0111 V183 lGONLOAD TIAIASFEE 
(BEDAiRE FEEDER BRIE, 50CR 13 FEEDER PROCEDURALLY RI DROP AND 

BEER, AND S01 .1-3 TIE 1RU. PICKUP. PARALLELING SOURCES 
ALLOVS PARALLELING BS ll!WAND ~ - ~ ~DURING SISISISLOP REQUIRES 
S THROUGN 48ON SWOE l) OR INTERLOCK FAILURE PLUS 

IPRALLELING TRAIN A N0 8218 OPERATOR ERROR, lC IS A 
-______ ~THROUGH 48UVSRCR 13 DOUBLE FAILURE SCENARIO 

OUTSIDE PLANT DESIGN BASIS 
I I.D.ZI52-1205 SIGE 12 1Z5VDC VOLTS LOB BRCANNOT R TRIPPED OR CONTROL BOON INDICATION NONE REQUIRED IF BER NONE IF ERIE INITIALLY OPEN. ISCE SPEC ACTION ENRY 

inmE r -IEB comnTR PoRDB RBCLO3B1- - --------- OPEN ENGR CAN RIE-ENERGIZED REQUIRED EF SNGR 12-3 ?T BER 
FRO. TRAIN A VIA 12-133 AND CLOSED DURING NOR5AL OPERATION 

___ 55~~~~I? US OR 51-1103 AND ENGR NI_______________ 
12.(.3.02.1 IICC-2 IS 12 LOaD OPEl LOSS OFPOWDE TO RCC-I LOADS -CONTROL00 1 ND WtN_ R Dl A1 TiWffM - . C I CE. 1O1 REV REQD 

(OREARE INCLUDING IOU-IIUOC/D, 1/3 51 SIS/SISLOP, REDUNDANT RAIN REDUCED RELIARILITY Of ALT to RE-ENERGIZE UTILITE Bus 
PATHS, 1/3 CLE PATHS, PRIMARY IFER COOLING FOR ALT OFFSETE 0OF31I SOURCE. RIP8 FRAN ICC-I VIA ITS-I TO 
AND ALT BLR PATES, UEECTRC~ -- 100RCEuOEUPOR 1COPRTOW UnyARLAoR O EGrR V FtUIIrArI 
TRAIN, I BIDRAZINE PUMP, I CCI POST-SOTR TEIS FAILURE. CHARGING PUMPS 

___________TRAIN, I NFl ISOLATION ION, ___ALSO UNANAILARLE FOR INJECTION 
___________ - -- - Fl PUMP LUEE OILFAN1 CLRI_1------Z- I____________-~ __ If w Evloin 9-ON TRAIN a.  

AIN I0I0 COOLING, AND RCP 1AIN 1PUR HAs 2 TRAINS Of 
ROTOR COALING FORCED AIR COOLING 

8811E38CC-Z CLOSED 1SV PONER AVAILABLE TO TRAIN PERIODIC TISTING BBDU IA DB3-S 1 LS O AFCIO 
(BREA R) B 0CC- LOADS. 3OPEO VC, R NOT IALL TTIPPD/LOCID-OUT ON 

8ILL NAT TRIP IF NEEDED TO SISLOP. BEIES BUST COORDINATE 
ISOLATE FAULTS DUE TO NON-SR -80-IDARIrFNCTION 

BLOADS SIS AS NELL AS SISLOP. UC BUS 
ALLOSP__LLIIN__T___llD FAULT PLUS RI FAILURE IS 

I,.. .-------------- ____ - - - -- - _________-OUTSIDE-11EEILP EI 
BASIS 

1Z.4.03.01.1 ICC-2 MSE LOADS ON LOAD(S) WILL NOT TRIP ON PIBIODIC TESTING (SAME AS 2..11 (SANE As02.3.) INCLUDES RIP MOTOR COOLING, I 
________-_____ * - - - IER CLOSED) SISLOP OR TO ISOLAT------------- ____________ F 2rAums by Nor rmaN--

COMMON-CAUS FAULTS, FORCED AIR COOLING 
POTRNTIALLY RESULTING IN TRIP 
Of ICC-i FEEDER BRIR 50-101118 FIU SCBIIAlo 

* IZ.1.03.OZ.Z NCC-Z NSR LOADS OFF LOSS OF ONE 0BOR OE ICC-2 MIR PERIODIC TESTING NONE REQUIRID FOR SIS/SISLOP, NONE FOR SISISISLOP, REDUCED 'DOSE CALC REV REQD TO 
(ERIE OPEN) LOADS, INCLUDING 1/2 MAIN IPR REDUNDANT lAIN IFIR COOLING RELIABILITY Of ALT OFFSITE ELIMINATE CREDIT FOR RCP 

COOLING, ERiP LURE OIL PUMPS --- - -- FOR _ILVOFFSIT1 SOURCEU.NONI SOUCEY.RCPi1JNYAIL8L'FOE _OPEBATION POST.SGTRE71K10112F 
AND OTOR COOLING FOB RCP OPERATION POST-DOTE SGT IAS 2 TRAINS OF FORCED AIR 

COOLING 
I .ICCC-Z LS LOADS /SISIC POTENTIAL COMONCAUS FAULT NONE-IAI P I N I G I 8 8-8 8IR IID I 1

OP NSE LOADS, CEALLENGING . LOAD BERS AND BRI INOPRABILIT OP TRAIN A DUB TO TIPPED/LOCIGD-OUT ON SISLOP.  
LCC- LOAD AND FEEDER BIRS COORDINATION TO PREVENT FEEDER lRON Sll R/NCC DEGRADATION CONFIGURATION DOES NOT 10 ET V G 

ABlR TiIP AOR FAULTS, NONE FOR RESULTING PEO FAILURE TO 1.75 OR IE Ei38l ClITERIA 
T/C FAILURE OP LOADS t ILO ISOLATE ALL UNQUALIFIED LOADS V01CR REQUIRE TRIP OF ALL 
SATIOITS ON 0 1, AND SISLOP NAN-I LOADS ON A SAFET 

SIGNAL LOA, SIS AND SISLIP)
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LOCAL SFFECTS AND. 118EO OF INE8ENT COEPINSATING 
__08 I VICE 10 PolNTDPINDENT AILURES DETECTiION PROVISIONS EFFECT 0N ICCs REMARKS 

I2 TE D :1MCCZA Z-i223 OPEN 'LOSS OF POWEETO MCCZA1OADS. 'CONTROL- ROON IgoDICATIO RDEITRUFOR 1MIE1CT mvNTIrTR m 
IRARRI INCLUDING TRAIN B HYIRAZINE NONE FOR RCIEC A POTENTIALLY INOPERABLE FOR RERD OF AEEQUACT OF PORTABLE 

PREP, MOV-IIUEC AND REACTOR RCIRC DUE TO LOSS OF COOLING BACKUP VENTILATION FOR 
2R! 0LDO VA Ulf m 5Co223O M AND 

ACCESSIILIT Of 1OON MITE TEE 
_T___T_ _OURCE TRS CLOSED TOSFPOVTR IVILCBLE TOTEA 11 08P0RIODICITISTIN O --liO-C- TI P 1T1 TIT I TTOFIE ilitil 

(BREALER) U DCC-2A LOADS. HOWEVER, B1 NOT TOCII0 DIALOCID-OUT O N 
WILL NOT TRIP IF NEEDED TO 8ISLOP. ORIRS MUST COORDINATE 
ISOLATE FAULTS BUS TO 1101-S8 - - - - - -

LOADS MRS FAULT PLUS ER FAILURE IN 
____________________ ____________________OUTSIDE 818/31SLOP DESIGN 

- .0- o- I- ON -- --- - _ _ __ _ _ _---- 1r-___ 
0M LOAD(S) VILL NOT TRIP Oi CONTROL ROOM INDICATION, (SM AS 2.4.4..(SA AS 

(BERI CLOSED) SISLOP OR TO ISOLATE PERIODIC TESTING 
COIIO N-CAUSE FAULTS,-_ 
POTENTIALLO RESULTING IN TRIP 
OF MCC-2A FEEDER 8EER 52-1123 

LOADS OFF LOSSOFlill OR HORIECC-1AllSS CONTROL BOOM 
(BERI OPEN) LOADS, INCLUDING REACTOR AUI PERIODIC TESTING NONI FOE RECIRC BOTH TEAINS FOR RSCIRC DUE TO OF PORTABLE BACKUP VENTILATION 

BLDG EVAC LOSS OF COOLING FOR CEARGING FOR CIARGING PUMP ROO COOLING 
-. -. . -- -. - . .. _________ 1JPR -901]XTACCISSTIILiTTVOF-OON VI TO 

12.4.04.02.3 MCC-2A NSE LOADS DQ/SEISNIC POTENTIAL COMMON-CAUSE FAULT NONE REDUNDANT TRAIN FOR INJECTION1 1LOSS OF TRAI A1E8ZINE TM s 
OF - 1 LOADS, CIALLiGING 

ICC-ZA LOAD AND FEEDER EIRRS. INOPERIIT oP MOTE TRAINS 
SINCE ALL LOADS RICIPT POR RECIRC DUE TO LOSS OF 

IITDBAZIEPUHPAMD 50W-1100- OLINGT ORC CNIRPIDEF-ROOM 
ARE NSR AND ALL LOCATED IEE E 
A BLDG, FEEDER 0R11 IA TRIP 

FROMlCOCURRRlT FAULT DUITO__ 
POST-LOCA DOSES E1 AREA 

12.1-.1.E MCC-2B 52-I23 OPEN LOSS OF POWERS To MCC-ZEI LOADS, CONTROL ROOM INDICATION NoNE REQUIRED FOR 515, TRAIN 8 INOPERAMLE FOR SISLOP, ECC-ZB 480V ACE 
_____- - - - - -EEEIE( -- - INCLUDING TRAIN 8 DG B EODMTRTFRISO OI FOR~l -31 

THI 8IllCITIIII 

IZ.4.05.OE.2 ECC-1B 51-1229 CLOSED 4ERV POWER AVAILABLE TO TRAIN PERIODIC TESTING NONE REQUIRED NONE INORMAL POSITION. NON-SR1 LOADS 
!BRIAIDRR BM-CC-ZBELOADSTEROVXYEER '. -11.8 - OT-TEIPPED1LRCRED-0UrON 

VDELL NOT TRIP IF NEEDEL TO TISLOA. EIWEVER, BRS 
ISOLATE FAULTS DUE TO NON-SE COORDINATE TO PREVENT FEEDER 

FAILURE IT OUTSIDE SOT/STDLOP 
DESIGN EASES 

1Z:4.B;02r ET-ZR SE LOADS ON LOADES) VILL*ROT TRIP ON ~CONTROL ROOM IND ICATION (AR S2l:I[ - - -(SARI -S I?;4:5.1- -INCLUERS'TEUNDEREOLT SIREVVEG 
(BEER CLOSE)) SiSLOP OR TO ISOLATE PERIODIC TESTING BLDG RECEPTACLES, BURP POMPS 

COM!EON-CAUSE FAULTS, AND DG COMPRESSORS 
POTENTIALLY RESULTING IN TRIP - . . -. . .-- . .--- ------.-.- -__ 

O1 0CC-51 FEEDER DEER 5-122
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LOCAL EFFECTS IND . 18T1OD OF INHERENT COlPE1SATING 
I [TIN I DEVICEID COPONET ID FAILURE NDE DEPENDENT FAILUEl l DETICTIOI PROVISIO FFICT ON ICCS IEIARKS 

-2.I.05.02.2 IICC-28 NSD LOADS OFF LOSS OF ONE 0E KOR BCC-ZB ISE CONTROL BOOK INDICATION, REDUNDANT TRAIN FOR SESLOP, POTENTIAL INABILITY TO RESTART DG QUALIFIED BASED ON 
(REER OPEN) LOADS, INCLUDING THUNDERBOLT PERIODEC TESTING NONE REQUIRED FOR SIR TRAEN B BG If OFF3ETE POWER ES OPERATION OP KEEP-VARN SYSTEM 

STARTING AIR COMPRESSORS. liZ ATTEIPTE, DUE to LOBS of 
DO It INSTRUNENT AIR1 3EE-VIN 1YTE. NONE FOR 515 

(BS OPRSSOS OR 

12.4.05.0.3 MCC-ZB NSR LOADS EQ/SEISHIC POTENTIAL COMMON-CAUSE FAULT NONE OVERCURRENT THE? Of ENDIVIDUAL UPOTENTEAL CANNON-CAUSE 1NON-Si LOADS NOT 
OF NSR LOADS, CHALLENGING LOAD BRlls AND BEER ENOPERAILITI OF TRAIN B DUB TO TRIPPRDILOCERD OUT ON SESLUP.  

12CC-00 LOAD AND FEEDER BIS COORDINATON TO PREVENT FEEDER 180V GR/1CC DEGRADATION CONFIGURATION DOES NOT BT RG 
BEER1 TRIP POE FAULTS, BOHR FOR RESULTING PEOM FAILURE TO I.7N OR E18E 384 CRITERIA 
0/C FAILURE OF LOADS BELOW ISOLATE ALL UNQUALIFIED LOADS WHICH REQUIRE TRIP OF ALL 
SRTPOINTS ON HS I ND SISLOP NON-HR LOADS ON A SAFEY 

SIGNAL BEl, SEE AND SISLOP) 
12.4.05.03.1 BCC-28 8-12B6 OPEN LOSS OP I OF 2 FELL CAPACITY CONTROL ROK INDICATEON REDUNDANT CHARGER REDUCED RELIABILITY OF TRAIN B NINE BEER FOR BATTERY CHARGER 

(BRER)A CIRGRS FOR DC- BUS 125BDC CONTROL POWER D 
12.4.05.03.2 Ce-2B B-IZB26 CLOSED 4ERV POWER AVAILABLE TO TRAIN CONTROL ROOK INDICATION ONE REQUIRED BONE PARALLELING OF BATTERT 

(BREAKER) B 1i5OC BATTERY CHARGER D ___ ___________CEARGERS PRECLUDED BY 
ADMINISTRATIVE CONTROL 

11.4.05.04.1 ICC-ZR 8-12830 OPEN LOSS OF I OF FULL CAPACITY CONTROL 8001 INDICATION REDUNDANT CHARGER REDUCED RELIABILITY OF TRAIN B DE0V BRIE FOR BATTERY CHARGER 
(BEAKR) CEARGERS FUR DC BUS 82 lIZ5DC CONTROL POWER C __________ 

_zA. 5SIB.11 SSTCC-E . 1/DCI:IZELOS CLOSED AFI80V POEliIAILR8ST I THGNI PARALLELING Of BATTERI 
(BREAKER) B IZ5VDC BATTER! CHARGER C CHARGERS PRECLUDED BY 

T AADIINISTATIVE CONTROL 

12.4.D6.01.1 52-1200 48Al ACE FOR SlGlPI EERGENCY 
(BREAKR) POWER FROE SUGAR 12 kY SOURCE.  

THIS SOURCN NO 
CRBDITEDINALYZID FUR 

188P/313A,411 EENTS. THEREFORE, 
* INPACT OF BREAKER FAILURES 

ROUNDED BY OTER ENTRIES ABOVE TI I CF.4IT 8 CI.1 INOT USED) I IP I O O AL I Us11-5 BLOCD OF RECORDS 

ESERVED FOR LATE ADDITION Of 
OTHER TRAIN B QUO S ISL N P SR 
LOADSI __ 

IZ.N.UE.0I.I SNOR 12 HSI ERRAIBIIS) OPEN TRAIN B NSE LOANDS) TRIP, CONTROL ROO INDICATION, REDUNDANT AIR CONPRSSRS R8DUCED RELIABILITE FOR ISA CAN ALSO DISABLE ONE SCREEN 
LOADS CANNOT HI RESTARTED. PERIODIC TESTING POWERED 81 SGR AND 1 FOR SUPPLY TO ECONDARY RECIC IS P38P, CONDENSR1 VACUNM 

POTENTIALLY /ISACLES A[LUB--O F LOD I----------- O LVIO E LOAD UllIquB BEP HERE 
INSTRUMENT AIR CONPRE3SORS FOR REQUIRED FOR OTHER ECCS FUNCTIONS ENCLOSURE BUILDING ISIBI 

SE CONDARY RECIAC FUNCTIONS SUPPLY ER E1HAUST FAN 
S ER ECLOSED TRAIN T 0 NR LOAD(S) WILL CONTROL ROOMS INDITIODOP 1 0 

LOAIS NOT TRIP ON BUS ENDERVOLTA3E, PERIODIC TESTING REDUCED RELIABILITY FOE SIS 
SEQ SIGNAL (INCLUDING SISLSP 

- LOCKOUT) OR FAULT..........- - --.---. ----. - -----.. - -

LOS F O 2FUL AP~it ONRO 80 IIDCAI~i 80ilDMT HA~i BOUI BIIAILT OF TRll.B.80 .-811 . ..8ATB-I CA-

IHR8SFFD U 212VCCNRLPtl
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LOCAL EFFECTS AIND 8TO0 OF INlBRNt COEPINSATING 
, IllM 9 0EVICE 10 __ COEPONNT ID FAILUBS VODN DEPENDENT FAILURES 0878CTIOil PROVISIONS EFFECT 0N SCCS RHARIS 

12.(.08.01.3 SIGR 12 lSI BBOEIE(S) EQ/SEIS(5C POTENTC AULT NONE BilR COORDINATION TO PREVENT SPOTENTIAL CONON-CAUSI SCONFIGURATION DOES NOT NIT 
LOADS OF TRAIN KIRBOV NSR LOAD(S), FIBBR Bill TRIP FOR COMPLETE INOPIRABILITY Of TRAIN I EUB TO RG 1.15 OR IEEE 384 CRITERIA 

---- CHALLENGING SWGE It LOAD AND __FAULTS, NON1 FOR OVERCUERENT 48EV SIGE/KCC DEGRADATION VOICE REQUIRE TRIP OF ALL 
FEEDER lEERS FAILURE Of LOADS BELOM FAULT RESULTING FROM FAILUR11 TO NON-El LOADS ON A SAFETY 

PROTECTION SITPOINTS ISOLATE ALL UNQUALIFIED LOADS SIGNAL (IE, 815 AND SISLOP) 
ON SIB AND NESLOP ___ _____ 

12.1.09.01.1 SNGB 12 SEQ 2 CONTACTS OPIN U - U! RELAYS U-i1l, 11-l12, PERIODIC TESTING NONE FOR SISLOP, NONE REQUIRED POTITIAL [MOP Of TRAI BFO NOREAL POSITION. ECPS 
UNDBRVOLTAGR AND (11-,41 (OFF) Z7-113 AND 27-114 MILL NOT FOR SIB, REDUNDANT MAIN IFNI SISLOP DUE TO SHOE It VOLTAGE UNAVAILALE DUE TO LOSS OF 

COTRL NRGIZE AS REQUIRED ON SE 2 COOLING FOR ALTERNATE OFFSITR DEGRADATION AND/OR DO OVERLOAD, MOTOR CLEG MiTE T91S FAILURE.  
IBISrop) iCTUmTiO. - - OURCII MITE POTENTIAL INOP OP TRAIN A RELAY 17-114 PROVIDES 3ISLOP 
BNDERVOLTAGE ACTUATION DUE TO: UHISOLAKLI CCI FLOE UN TRIP Of ENGR 13 LOADS.  
UNAFFECTED __ __________________ BYPASS, LOBS Of LO-Lo REST IOVIVIR, 51CGR 13 18 ISOLATED ___ 

LEVEL TRIP OP SI/FM. REDUCED ON EIS/SISLOP VIA SEPARATE 
RELIAKILIT! OF ALTERNATE1 SEQUENCER CONTACTS. BAiNl IFER 

-iOFFSITE SOURCE HAS!Z TRAINS UP FORCED AIR 
COOLING 

12.4.09.01.1 SWGE 12 SEQ 2 CONTACTS CLOSED UV AU RELAYS 21-I1l, 21-112, CONTROL ROOK INDICATION RUNDANT TIN FoR INJECTION, STRAIN K ECCS INOPERABLE, TRIN SIELOP SIGNAL TO 51CR I2 UV 
UlNDRVOLTAGE AND (11-2,1) (ON) 17-113 AND ZI-I11 ENERGIZE, NONE FOR RICERC (INCLUDING A POTENTIALLY INOPERAKLR DUE RELAYS IN NOEMALLY EOH1NTAIY.  

COWTOL -TRIPPING ALL TRiN K 4RY------- LO-LO RIST LEVEL TRIP) TO: CCV FLON BYPASS VIA 11A1NTAINED SIGNAL DUE TO RELAY 
LOADS RICEPT NCCS AND AIR NOY-IZBA AND LOSS Of LO-LO IST FAILUREI PREVENTS RESTART OF 
COMPRESSORS, RESULTING IN LEVEL, TRIP OP TRINl K SI/FM AFFECTED LOADS. SHOE 13 LOADS 

S. . - - - - -INKEDIATE LOSS Of TRAIN- ------ I - OTHER YEAH AIR CONPRESSOR AND 

CC N I P.DLYDLS __________________ ALRRCIRC, RIF VTE, HY1DRAZINE, NCCS MILL ALSO TRIP METE THIS 
OFPOC BUJ 12 VIA-LOSS OF cU48 _________________- ___ ________________________ .1.09.02.1 S G -I ON UV AD RELAYS 21-1, 21-l CONTROL ROO INDICATION (SAKE As ItSANE AS 110 IRV EEQD TO CLOSE 

UNDEBVOLTAGB AND (UV BELAY) (VOLTS LOW) AND 21-113 ENERGIZE, TRIPPING AFFECTED CCI H1 KOY TO RECOVER 
CONTROLALL TRAIN I 480Y LOADS EICEPT -- IRAiOVAL CAPABILITY 

UCCS AND AIR COPRESSORS, ViOA FAILURE OF ONE SIC PUP, 
RESULTING IN INEDIATE LOSS OP - -AND TRIP AFFECTED SI/PH PEMPSI 

-~~ - - - - - - -. ~TRAIN E IRECIRC -IF 1TE7--R -EFOtOR fLU 
UYDBAZIHVO AC (ND SIC 0P3, 
DELAYED LOSS OPEDC BUS 92 VIA 

LOSOF-CEGR _______ 11Z.4.09.02.2 G1CR 92 2-1- OFF UY AU! EELAYS 1-Ill, ZY-IAL PERIODOC TESTING REDENDANT TRiNL FOR B1ULSN ON REDUCED TRLIAILITY Of TRAIN S 
UNDBROLTAGB AND (UV BLAYP (VOLTS NOROMAL) AND 81-113 8ILL NOT ENIGIA L RQUIREA FOR iOSLOP FoRA (1, HoNE FOR SLSLOP 

THOUO 81s ARQUIR3DA SL - O 
iUNDIRVOLTAGB. SEQ ACTUATION 
UNAFFECTED 

IZ.IE59.03'1' 51CR It SEQ 2 CONTACTS OPEN SH UI ILOCIOUT RiLAY HILL HOT PERIODIC TSTIO N _ IREY IOTIL-IBPOV-T IN1-6 -1 NORALOSITIO 7INCLU ES-
UNDEBUOLTAGE AND (10-10,12) (OPF) TRIP TRAIN K 480Y SVGI 12 NSR FOR $13, REDUNDANT RAIN !FNR SISLOP DUE TO IEV SMOR/ECC RESET SMITCH. 101IRV RERD TO 
CONTROL LOADS ON SiSLOP, INCLUDING AIE COOLING FOB ALT OFFIT SOURCE VOLTAGE DEGRADATION AND/OR DG TRIP AFFECTED SI/FE PP BEFORE 

- COEPEESSOES, PEESSUEIZEE' - - - - ___ ______-OILAD1VPTRrL OPJDI 1VCCOEOPOHE~riSo 
BEATER GROUPS B AND D OP TRAIN A DUE TO: UNISOLALE CPS ALSO LOST, UNAVAILABLE 

CCM FLOP B0PASS, LOSS OP LO-LO FOR IOTI. RAlN IFER HAS I 

REDUCED RELIABILITY OF ALT 
OFSIT SOURCE
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LOCAL EFFBCTS IND 1187110 OF INERENT COMPilSATING 
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12.4.09.03.2 SWGE 12 SEQ I CONTACTS CLOSED LCONTROL -OON IDCAION REDUNDANT IR CONPRESSORS ENOPERARILIT! Of ENGR 12 
UNDORVOLTAGI AND (10-10,121 ION1 TRAIN 8 #UOY SECE 12 NSK POWERED FROM SNOB I AND IlOR PONDRED Ai COMPRESSOR FOR 
CONTROL LOADS, INCLUDING AIR SECONDARY RECIRC, NONE SECONDARY RECIRC VALVES, NONE 

-- - OMPOSSRSPROSURZERREQUIRED FOR OTHER EVENTS FOR OTHER EVENTS 
BEATER GROUPS I AND D 

12.4.0.04.1 SWG II 86-2 (RELAY) TRIP (-LSR 1 LOCKOUT RELAY TRIPS CONTROL BOON INDICATION ISAKE AS 11.4.9.3.11 (SANE As . 3GR 11 NISLOP LOCKOUT RELAY_ 
IINDIRVOLTAGI IID ILLTRAIN BiBOV 1I 11 S 
CONTROL LOADS, INCLUDING AIR 

CORPRESSOES, PRESSURIZER 
- -. ---.-- HEA~~~~~~-89TER GROUPS BANvD-D - - - --.-----------.- _____________- - - - - -_ 

12.4.09.04.2 SNGB 12 86-2 (RELAY) RESET SEER It LOCKOUT RELAY NELL NOT PERIODIC TESTING (SARE As s 
UNDIRVOLTAGE AND TRIP TRAIN B 480V SNGR It NSR 

CONTROL~~~ -. ~LOADS ON SISLOPVIN1CLUDING IRR -__________ 

CONPCESSOOS, PRESSURIZER 
NEATER GROUPS E AND ( 

1 . . 5.2 SIGR12 SIQ 2 CONTACTS OPEN NCC-Z LOCKOUT RELAYS 06-E21, PERIODIC 
UNDIVOLTAG AIND (12-1,3) (OFF) El-El- E L FOR 315, REDUNDANT N B1ER SISLOP RUE TO 480V ENGR/HCC 
CONTROL (12-5,1) ENERGIZE As REQUIRED oN SISLOP COOLING POE ALTERNATE OFPSITE VOLT DEGRADATION AND/OR DO FAILURE UNLESS SEQ I LOAD 

-- ..- ~~~~~~~~~~ ~ --SOIEORLWTRGTEfHNOGUFOTUTUEWEVF 
OP TRAIN A DUE TO: ENISOLABLE CARD(S) FAIL. RCPs ALSO LOST, 
CCV PLOW BYPASS, LOSS OP LO-LO UNAVAILABLE FOR SGTR. MAIN 

2.~~~~ls .09061 568ft 0--5 RBAT 

REDUCED .RELIABILIT OP ALI AIR COOLING 
UPP8I1T NOURCE.  

17139-.05.2 SICR]Z - 2SEQ.........CONTACTS CLOSED ICC-2 LOCOUT BLATS 86B-I CONTROL 8OO IIIDICATION COETAIEEDRTPRATPLUS12 
UNDEUOOLTAGI AND 112-1,(05) ER-N?-1, U6-1Z-3 TRIP AND RECONBINER ON EDUNDANT TRAIN POST-LOCA It CONTROL, REDUCED ON S1SLOP UNTIL SEQ  
CONTROL (1-,)LOCKOUT BCC-l ESE LOADS, POE POST-LOCI It CONTROL, RELIARILITY OP ALT OFISITE ELOCK/REET. VRRIF REQD OF 

I,0AOS IIINCLUDING SPEEREPURGE ANll COOLINGIDUCE 1 UCYOFtONTA!RIBIPEA 
ERNAUST, III HAIN IFNR FOR ALT OPFSIYE SOURCE III Et RECOREINER POE 
COOLING, RCP ROTOR COOLING, CONTZINBENTAOSPERRE RI1ING 

____ ___________RCP-B LUEE OIL'PoE?- TO - ___--i RIVIIIPOSt-LOCA-1Z 
POCKETS. RCPB ALSO LOST. RAIN 
E81R 8IC TRAINS OP FOTE 

L acLUD- --- AlOOLING 

I2.4.I9.06.1 SNGR 1z SD-I-S (RELAY) ON SCC- LOCKOUT RELAYS 86-8-I, PERIODIC TESTING (SAKE AS ISCANE AS LOCKOUT RESET RELAY POE 
UNDERVOLTAGE AND 86-12-2, 86-82-3 VILL 83-1-l - NI-, 86-El-3.  
V ~ CIJNTEOL ALTERNATE 11111EEN RESET AND - ___ -INCLUDES1ANDSVITCE ____ 

TRIP STATE AS SOON AS SISLOP 
OR ANUAL LOCIOUT INITIATION 

__OCCURS, AND IMEEDIATELY RESET ----
AFTER SEQ BLOCK/RESET 

12.4.0D.06.2 5V1R 52 SD-I-S (BELAY) OFF HCC-1 LOCKOUT RELAYS 86-811-I, PERIODIC TESTING (SANE As 11.4.9.S511 (SAKE AS It.4.S.S.E( NORMAL POSITION. KAIN IFIR EAS 
- - UND!YOLT.Nr1 AND - 86-32-?; ,86-111-3 CANNOT 81 - - - ___ __________ _ _ ___- ~lTAN OF RC3DAIR-COLING-, 

CONTROL RESET, PREVENTING RSTAU T OF 
0CC-0 NS0 LOADS POST-SISLOP, 

- -- ~~~~~~NCLUDING SPUDRE'PURGK AND- - - __~~~___ 

BICBUSTONAB AIN S8 C , 
COOLING, RCP MOTOR COOLING, 

RCP-S LURE OIL PUMP . . . . . . . . . . . . .. . . . - - -
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Ii1.09.01.1 SUCR 1I 86-? (kOLAYI ON SAGRI1 LOCKOUT RELAY 86-Z AND CONTROL ((ILAKE AP)S I MAIN 01E HAS 2 TRAIN OF 
UNDIVOLTACK AND MCC-1 LOCKOUT EELAYS 86-Mi-I, FOECED AIR COOLING 
CONTROL M1-M1-1. ES-Mi-3 TRIP AND 

LOCKOUT NSR LOADS INCLUDING___ 
AIR COMPRESSOR, 1/1 MINt IVOR 

____ - -- - -- - ~~~~~~~COOLING, RCP MOTOR _COOLING,.______________ ____________________ 

SPONEO PURGE ANN DIBAUST A 
PRESSURIZER NEATER GROUPS 8 

thiD8VOLTCB AN (LOIOUANDLAT 

SUG SVRORit LOCKOUT WIAY 86-2 AllD CONT80L 8003 INDIAIG(ABA 24952 SR S1....)8liIH A BI3O 

"11S.1. IN t 81:U NE i OFF 5811LCOTRLYN- N EIDCTSIGREDUNDANT TRAIN FOR SIB, NONE REDUCED RELIARILITY OF TRA IN INIEL POSITION. MANUAL 
ONDEEVOLTAGE AND MCC-1 LOCKOUT RILAYS 86-12-1, REQUIRED FOR F15W? FOR RID, NONE FOR 31SLOP ACTUATION OP SISLOP LOCKOUT 
CONTROL ES--i E-- CANNOT Ne-, RELAYS COULD RE-E TUIRED FOR 

---.-- - .- . ..--.-.-.-.- . -MUALLY ACTUATED, NO iFF 815 EVENT MITE COMON-CAUSE 
ON $[SLOP ACTUATION FAILURES OF NS1 EQUIPMNT DUE 

. --.-.- .---.-----.. -- ________ ____ TO LACK Of AN AUTOMATIC ___ 

TRIP/LOCKOUT AS PER RG O.C 
AND IEEECD A 

I2.4.09.ON.I SVGE It ES-Mi-I TRIP RELAY TRIPS AND LOCKS-OUT ITS C 'ONTRO -L ROOM IND -ICATION CONTAINMENT SPRAY PLUS N1 FANS UNAVAILABLE FOR FORCED IVERIFICATION REQE OP ADEQUACY 

UNDIRYO 9 RD (5 N MI ii 0 ~ b 

R LAYSCi LO II/ RECO8IN- PROM REDUNDANT CIRCULATION Of SPER OF CONTAINMT SPRAY PLUS 
CONTROL MAIN IFNI COOLING, SPHERE TRAIN FOR POST-LOCA 01 ATMASPNRRE1 FOR POST-LOCA MI IRCOMEINER FOR CONTAI.NMENT 

COOLING/PILTER FANS, REACTOR CONTROL, REDUNDANT MAIN IFEE CONTROL, REDUCED RIANILITY OF ATMOSPEERE MIIING TO PRVNT 

SOURCE IFC LCS O TRAINS OP FORCED 
__________________AIRCOOLING 

In- IfY9iN.AU.i i 8 ! IESET RELAY WILL NOT TRIP C46 YPRIODId TESTiSA NORMAL POSITION 
DNDERVOLTAGE AND ILOCEOUT RELAY) LOCKOUT ITS 8CC-i NSR LOADS 
CONTROL _ _ _ _ _ _ _ _ _ _ _ 

BOGI.1D.Y9.I SE Ii.--US:E2 i . TRIP RELA81TRPS IND LOCIS-OUT ITS CONTROL ROO IND1CIT10 TI 1 U UNAVAILAE FORCED IVERIFICATION R0Q0 Io ADEQUACY 
UNDIROLTAGE AND (LOCKOUT RELAY) !CC- 1SE LOADS, INCLUDING RECOMBINEi FROM REDUNDANT CIRCULATION Of SP1R/2 OF CONTAINMENT SPRAY PLUS I 
CONTROL II_ _il RCP- L OO OIL PUMP, SP8RE TRAIN FORPOST-LOCA MI CONTROL AT0SPEERE FOR POST-LOCA It RECOMEINE PORCONTAINENT 

COOLIANDTIRCOLATOM FAN S CONTROL ATMOSPHRE AIOING TO PREVENT 
POSY-LOCA Hi POCKETS 

ERGIO I T I Fe1-m0- RESOT RELAY MILL NOT TRIP AND UTSTIN G (SU AS TS Is NORMAL POSITION 
5UlDlRFOLO SLOP OLOCSOUS 1R0LAY fOR SSLOCKOUt IT MCC0 SR LOAD81LOP-LOCIO-

CONTROL 
1i.4.09.10.1 SHOE 1i ES-Mi-l TRIP RELAY TRIPS AND LOCKS-OUT ITS CONTROL ROOM INDICATION CONTAINMN T SPRAY PLUS FINS UNAVAILABLE FOR SPEERC IVRIFICATION REQD OF ADEQUACY 

co lillF8 IIB ITOCIOIT RELAY) O PCC1SR LOADS; INCLUDING CP8 F Co RiITPAY PLUS E1 
CONTROL COOLING PANS AND SPEER TRAIN FOR POST-LOCA 12 OR POE RCP MOTOR COOLING RCOM8INER FOR CONTAINMENT 

EIUOUST PAM CONTROL, MORNlD RCPS ATMOSPSIR IIIIING TO PRVENT 

CAVITT-F-ll- FO VCOOIGFAL8IABO SISATRATOFITSIIC POST-LOCA StPOCIETS.Ili 

IZ.4.1.I SNOR i M-Ni-3 RESET RELAY WILL NOT TRIP AND PERIODIC TESTING (SAME AS IN(SAM30S IIs NORMAL POSITION 
UNDiRVOLTAGE AND (LOCKOUT RELAY) LOCKOUT ITS MCC-i XSE LOADS 

- --CONTROL----

12..110.1 SGI iz 851 2 CONTACTS OPEN EC-ZA LOCKOUT RILAYS PERIODIC TESTING NONE POE SI510?, NONE FOR RCPs FOTENTIAL INOP OF TRAIN I FOR NORMAL POSITION. REDUNDANT 
UNDIOVOLTACE AND (IOUT (OFF) U-A-I, 8-NA-Z MILL NOT POST-SLTA, NONE OTT)RVISE SISLOP DUE TO 4NN! SdGRIMCC INPUTS ?RON SEQ I NOT PRODIDID CONTROL ENBRGIZR AS REQUIRRU 0N S19LOP RQUIRRE FOR I TUATION 

OVERLOAD, WITE POTENTIAL INOP 
OF TRAIN A DUB TO: UNISOLARLE 
CCN ILOW BYPASS, LOSS Of LO-LO 

I . ENSY LEVEL TRIP OF SI/FR. RCPs 
CNOVAIL POE SGTR
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LOCAL EFFECTS AND 18T1O1 OF INERENT CCNPINSATING 
IT_ I 080ICE ID COMPONiNT ID FAILUR ODE FAILURS DBTCTION PROVISIONS IFFICT 01 CCS REASIS 

12.N.S..2 S8CR it SEQ 2 CONTACTS CLOSED HOC-BA LOCKOUT RELAYS CONTROL ROOM INDICATION NONE REQUIRED FOR INJICTION, IPOTNTIAL INOPRRAILITYOfN CONtCTSNORALLYNAINTIND 
UNDI8VOLTAGE AND (11-9,11) (ON) 86-NZA-I, 86-NIA-2 TRIP AND 1ONE POR RECIRC BOTH RiNS FOR IRCIRC DUE TO ON SESLOP UNTIL SEQ 

- CONTROL LOCKOUT ETC-BA NIB LOADS, _____-________ LOSS CF CHARGING PUMP NOON BLOCK/1138T. VIR 1I9ATION RI 
INCLUDING RACTOR LUX SLDG COOLING OP ADEQUACY OfFPORTABLE BACKUP 
IVAC AND BORIC ACID TANA VDNTILATEON FOR CHARGING PUMP 

- EATER. ALSO STARTS TRAIN B M0__ ___________________I O Ui~SSIVUL " OLN Q.  
CIARGING iPUHP LUB E I FN-- - -- VITH THE BOURCE TERN 
COOLER 

12.1.03.13.1 SVGR I! SD-I- (RELAY) ON HCC-0A LOCKOUT RELAYS PERIODIC TESTING (SAN1 As 11.4.1.1. '(SANE AS LOCKOUT RESET RELAY FOR 
UNDARVOLTAGE AND 86-Nil-I, 86-NA-2 NULL NE-NBA-I, NE-NBA-B. INCLUDES 
CONTROL AERNATE BETWEEN RSET AND NSNEYCE 

--- - TRIP STATE AS SOON AS SISLOP ___ _____ ____ ____ -I.  

OR HANUAL LOCKOUT INITIATION 
OCCURS, AND INNEDIATALY BESET 

12.(.09.1FTE Sift It 85IIZA- TSI 

I2i_.D0 At.z SOGRiBZ_ - 3D-IF- (RELAY) I OFF MCACTD SEQ LOC/BESE _________ _______ NORMAL PO-ITION. BORIC ACID 

lCCBALOCDUSRLAYOPRIDICGETINNDiDAS(LO.CIOUT SAN A ILAT)I.B 

UNDEDVOLTAGE AND NE-NBA-I, 8i-NBA-2 CANNOT BE SYSTER NOT CREDITED FOR _____CONTROL RD3ET, PREVENTING RESTART OF ___________ ISSSLOP EVENTS ________ LCC-BA IC- R LOADST-SISLOP 

INCLUDING REACTOR BUILDING 
SUPPLY FAN AND BORIC ACID TANI 

-- - BR NATER -_ - -- _____-____ 
12.4.03-13.1 SNOBR RB 86-8 (BELAY) ON NCC-BA LOCKOUT RELAYS CONTROL BOON INDICATION NONE REQD POD INJECTION, HONE SPOTENTIAL INOP OF NOTE TRAINS AUBILIAHY BEER AIR HAVE 'OA 

UNDEEJOLTAGE AND El-NA-I, -B AND HOC-3 LOCKOUT ___FOR RECIRC POE RECIRT DuE to LOSS OF RATING (ID, NITEOUT FANS) 
----CONTRIL RELAYS 164H3-1;A. A~ IN- __- - - - -___-~~- C~TGU1I!WNTON1PR1!O~~DN 

TRIP AND LOCEOUT NSR LOADS ALTERNATE OFPSITE SOURCE BUTT 
INCLUDING PRACTOR AUK BLUG VT1OLT RAIPs 

OOSUPPLY FANIE-IFR COOLING, 
RCP-C LUBE OIL PUMP, RHEATER 
STE ISOLATION BO~t 

B UDIS ~RtIICOFF -C-BA LOCIOUT RELAIS PERIODIC TESTINGDODUCD1ELTTITEATUi NORHALOSIT[OBYNAIIT 
UNUERBOLTAGE AND NE-NBA-I, -B AND NCC-3 LOCKOUT REQUIRED FOR SIBLOP ND SING LOADS (GB I FORS ACTUATIUN Of SISLOP LOCKOUT 
CONTROL RELAYS 06-E13-I, -B, -3, -1 o1, NONE C i PSLOP RELAYS COULD BE REQUIRED POE 

- - - CANNOT BEACUALLTOIACTUATOD, ONIGlVNT ITCO ORB 
NO EFFECT ON SISLOP ACTUATION PAILUIRS OP NSR CQUIPNENT DUE 

____- ___ - -- -- ~_________________ _________ T LACK OF AN AUTOMATEC 

AIT TIIIB OUCITSII 
I.4U914 .I SWR 1z E-NBA-I TRIP RELAY TES AND LOCKS-OUT ITS CONTROL ROON INDICATION (SANE AS 1B..9.11.1) s(SAll AS 1B.4.R.1.1) LOCIOU IEEE 30 LAITE 

- -UIDBEVOLTAGK -IND 1LOCKOUT RELAY) NCC-ZB ESE LOADS _11CLUDIRG ----- F__- -_____ -- ~OR 313IISLDP1]VENTS
CONTROL REACTOR AUE BLDG NYAC AND 

LBORIC ACID TANI BEATER. ALSO 
lSTARTS TRAIN B CHARGINGISUP - -----

LUE OIL FAN COOLER 
12.4103.14.2 SNOB NB 86-NZo-I RESET RBLA NILL NOT TRIP AND PERIODIC TISTING (SAME AS 1B.I.9.1. (SAE AS 12.4.9.11.1) NORMAL POSITION 

------- USUVOLTA ADLCUT RELAT----- LOCKOUT ITS OC-BA OTIS LOADS 
CON TROL



CDM "M" No -41383 
S Revision Ne 1 B~RRCY COBB SSTEM SINIGLE FAILURE ANALY IS Re i i n N1 

SAN ONOFRI UNIT I Page 347 of 510 TABLE 11-1: POE DISTRIBUTION SYSTI FEBA 

LOCAL EFFECTS AID NET110 OF INBIRNT COPENSATING 
1IT1 I 0EVICE ID COMPONENT ID FAILURE BODE DIPSINDIT FAILUBS3 0 8TCTION PROVISIONS AFFECT ON ECCS REIABIS 

127L19715-1 S8CR 9 -- B5sA TRIP RELAY TRIPS AID LOCI$-OUT-It5-c NK AIND IC-ATrI 10N-RO -rD QUD JNE [S0D 13 ITST9N NT"ZCBfrDIT FOR 
UNDBRVOLTAGI AND ILOCIOUT BRLATI NCC-A ISR LOADS, INCLUDING SS/S1SLOP EVENTS 
CONTROL RADWASTE AUZILIABIBS AND 

S- ~NORMAL 4BRY AVERTO EDCAE 
SAFE SHUTDOWN (ESUI SYSTEM 

I12..09.15.2 NGR 92 86-NZA-2 BESBT ELAT VILL NOT TRIP AND PERIODIC TSTENG (SAND AS EZ.1.9.11.I9 113411 tN 11.4.9.11.11 NOREAL POSITION 
UlDlRViLTli AND fLOCKOURRLAY-C1-1 101DB 
CONTROL 

12.1.09.16.1 SNGB It I25VDC BUS 92 VOLTS LOW LOCKOUT RELAYS FAR SNOB It, PERIODIC TESTING NONE FOR SISLOP, MONE EQUIBED $POTENTIAL [NGP OP TRAIN N POE 1SNGE 13 ISOLATED ON 
~UNDBVLTAGR ID- (72-2261 NCC-Z, ECC-2A, S8CR 13,NMCC-3 ---- -FonrJsTE"IDNATATIFN -SIN8101)"910 - VIICRII/1CC 3 1112 1IELOV1NDIPENDEET OF 

CONTROL WILL NOT TRIP AND LOCKOUT COOLING POD ALTERNATE OFFIETE VOLT DEGRADATION AND/OR DG LOCKOUT RELATS. 101 RYV BED 
ITHEIR NSR LOADS SOURCR OVERLOAD, V/ POTENTIAL INOP Of TO INDIVIDUALLY ISOLATE 

FLOW BYPASS, LOSS OP LA-LA RIST LOADS PRIOR TO BE-ENDROIZENO -I _________LEVEL TRIP OP TRAEN A SI/P. SNOB 13 POST-EIS/SISLOP. BCPS 

OFF-ITE SOURCE NOTE. IAIN (1ND BAS 2 TEAINS 
LOF COOLING 

L I.01 .1-OT US[ DV1071158] -- TIFIL0C IEC0DS 

RESERVED POE PUT1RE TRAIN A 
48VY SNOB III 

12.D.01.1 5!-1303 BREAKIRE OPEN CANNOT NE CLOSED TO CONTLOLOS1BDCTIOE 1OEU 
(BRER) RE-ENERGIZE SNOB 13 FRON EST RE-ERGIZED PEON TRAIN A IVIA FAILURES BIECE CREDIT NOT 

I3 ____ SNO I-3 TiE Bu11) AND TRAIN I TAKE1N POE IB FANS 1 IN hU 
(V8 AISGEBl) F1F-_RITo 

REQUIRED 
12.E.01.02.2 52-1303 B3-110R CLOSED TRAIN A 4100 POWER AVAILABLE CONTROL ROAN INDICATION, NONE REQUIRED FOR SEORT TERN, NONE FOR SEORTRN. FOR LONG NORMAL POSITION. SIE/SISLOP 

(BREAIES) bTO SNEG LOADS FRN ST 13. P8RIODICTESTING PERATORACTIONTFORLONGTRN 
EHOWEVER, BEER WILL NAT OPEN ON BE-ENERGIZED YEA 1S? 93 OR, AND 80V T[I NIRSH PLUS BERE 
SI8LOP OR TA I LOLATE FAULTS IITE LOCAL RAC-OUT oF ll-133, COORDINATION PREVENT FEEDE 
I CCTO NONSR LOADS ONIY UDING a V TRGl 1 1 TrR TERLO AD 7LURB 
SEGR A 3/NCC-3. SIS/SISLAP ADD I TIE RIES RESPECTIVELY BUS FAULT PLUS ER FAILURE IS 
TRIPS OPF kV FEEDER AND 4800 OUTSIDE (DS/SDSLOP DESIGN 

TIE DIEI UNAFFECTED PBBIODIASIS.CTUPSSIDUTY (CSCLA8IA1. 1.1 
TO FER. 1 LOCAL ACTIONS 

IZ.E.UI.02.I 5Z-1303 SZ-1103 OPEN BEER CANNOT EB RECLOSED IF PERIODIC TESTING SNOB 13 CAN NE RB-ENERGIZED REDUCED REDUNDANCY FOR 52-1103 Yb CONTACTS NAT ALSO 
LCUCOTTACT OR------- -I-I R- SPGHN ,OP8-E RtllG 13 i P OVRE SITSLOP 11308 BIEllFDNSPOT1TA IOP O R li FO 8V-- -COSRI-O 0VR 
III CONTACT FRAN EST 93 VIA ENGR 11-3 TIE BEER 52-11VS TEILD-O-A-SD LOADS TI ERIOR TO RE-ENERGIZE INGR 

(EV-3IE/50C UPS, NAY-NED) 13 PEON TRAIN B. LOS3 OF PS 
1 -O Z-1103 PCOOL COTACTS
PLUS THIS FAILURE DURING 
3/SSLOP IS A DOUBLE FAILUR 

- ___ CEURIOOUTSIDE PLANT D1SIGVU _ 
_ 0 ASIS 

12.U.10.2 52-1303 5.1-1103 CLOSED INTERL RCI A G 480 SG 911-3 PERIODIC TESTING NONE RlQGIRGD NONE 8 PO AL POSTITIN. TI FAILURE 
- BREBI) - CONTACT AD T-IE BEER EFlATED.1 ALLI - - 1 APLUSPIRAtO SENOR PLUS3FAALT  

133 CONTACT PARALLELING ST I AND C I S OUTSIDE SISSISLOP DESIGN 
TROUG SG B B 3, ALTHOUG BUS EASIS 
SOT FAULTS POTECTID LOCAL SACU--UT O
COOFIGURTTION
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LOCAL EFFECTS AND METHOD OF INiRINT COMPENSATING 
ITEM I DBVICE ID COMPONENT 10 FAILURE RODE DEPENDENT FAILURES DETECTIOI PROVISIONS EFFECT 0 ICCS EliRS 

- --- - -- - -- - ------ - ------------ ---- -- ----- -- _-_----_-_ _-_-------- -- _-_-_-- -

1-.5.01.03.1 52-1303 52-1!03 OEN INTIRLOC PEON SGE 1-V TiE PRIODIC TESTING OME REQUIRED NONE. ENGR 13 CAN BE Z-1103 ?11N CONTACTS MA 
(888V198) "b' CONTACT 0 BRE PREVENTS BEER CLOSE TO 

113 CONTACT RE-ENERGIZE SNOB 13 FROM SST FROM TRAIN I VIA IVOR jZ-V TIE 11-3 TIE BiE 1-lI03 TO 
Bi.0 11. -113 RE-ENERGIZE ENGR 310 8ON TRAIN 

A 
12.6.01.04.2 51-1303 5-1203 CLOSED INTEELOCE FROM ONGF 12-3 TIE PERIODIC TESTING NONE. ADMININTEATIVE CONTROLS LOSS Of AUTOBATIC PROTECTION FTECI SPEC ACTION 

__br1COITiA*Ct OR EI Siift - DI i RPETED. ALLOWS DO NOT ALLOW TEEN AGAINST PABALLELING REDUNDANT -FOR THIS CONDITION SINCE 133 CONTACT PARALLELING BST NV TO TRAIN B CONFIGURATION IN NODES I -4 TRAINS £ AND B AT 180V ENGR SISISISLOP TRIP SIGNALS ARS 
(SWOR 11) VIA 480V 580R11 IF _________ __ OMENTARY ONLY (VIA TDRal AND 

1SG2.E 01i .0t 5I1-1153 DO NOT PREVENT PARALLELING  
OPEN BES. FOLLOWING SISLOP A SUBSEQUENT SINGLE FAILURE OE 
TRIP of BEER) OPERATOR ERROR AFTER TEIP- ___ lT.I.VIEN.152-13O3 - - '83(lA) ON jN~d if tiff/IEUT SIGNAL CNRLOMIDCAIN - NONE REQUIRED- NONE. SNOB 83 CAN BE SNOB 13 SIELOP LOCEOUT RELAY 

(BEBAIER? PREVENTS CLOSING BIER TO RE-ENERGIZED PROM TRAIN L AME B 
RE-ENERGIZE SG .. FROM SOT 2-1A REQUIRED VIA EGR 1- OR 

(888Al 1 i1 8I BEERS, 

12.5.01.04.2 52-1303 BE-V EONLA) OFF TRAIN B SISLOP TRIPLOCIOUT Of PERIODIC TESTING BoNE REQUIRED NONE. SPOB 13 ISOLATED PROM NORMAL POSITION NDAmE) hOE 13 DM~ATED. TEAIM A- MOiiIL TRAIN A SOURCE AT I kV 
SISISISLOP TRIP OF I kV FEEDERS BEER ON 11S/81SLOP AS REQUIRED 
IICII TO SOT 13 UNAFFECTED 

12.6.01.02 - V52-1303 52-1303 T CONTACTS OPEN OERLOADINTILOCEPRIVINTS CANNOT BE RI-IERGIZED SSI MOV-883KLSO AFFECT (BRRAIRE) ES, AG-I ION) CLOSING BRIE TO SE-GI3 I ANNUNCIATION POWERED VALVES POE CLE, POST-TIS/SISLOP, DISABLING 1/3 AND CANNOT ME CLOSED OE 
(LAYS) .SEGE 13 PEON SST 83 OR VIA TIE REDUNDANT 81/FN PUMP TRIPS FOR SI VALVES FOR LO-LO EWET LEVEL RECIEC, REDUNDANT CEECI VLI 

-------- - - BEERS FROM NO WII- ONT 8_LW L VL TIP 1IFFI 9IO AN 1/3 CLE PATES CRS-301 REQUIRES SEAT LEAIAGE 
TESTING FOR TEE RCCIC 
BOINDAR FUNCTION I 52-1V3V03'V CONTACTS CLOSED OVERLOAD INTERLOCI DEFEATED. PERIODIC TESTING_ _ 18 8R8E PLUS BUS PAULL 

* IEAIERI BE, US-I (OFF) ALLOWS PARALLELING Of ENGR NI DURING 81P/ALSLOP IS A DOTOLE 
_____ (RELAYS) OR 2 TO FAULTED BUS FAILURE SCENARIO OUTSIDE PLANT (S.E.I) VIA C80VCTSGDEIl IFIF 

126010 Z15-133VVCOTAT OFIN BER CLOSED INTIRLOCI TO ONCE PERIODIC TESTING NONE REQUIRED FOE SHORT TEEM, NONE FOR SHORT TIE. FOR LONG MO-35U/MOV-85OC UPS DUTY 
*(BBRIRII 11-3 TIE BRIE AND SNON 11-3 OPERATOR ACTIONS FOR LONG-TEEM TEEN, SNOB 13 CAN BE CYCLE )130 MINUTES PERMITS 

TiE BEER PREVENTS TEEDE _ ---- 1ISEUFTTErALMfDT E P OR ACTION 
CLOSING, IF OPEN, UNLESS PEON TRAIN A AND B 1EA ENGR LOCALLY INTE 11 ED8Y ROOM.  I52-1303 3s IN TEE TEST El-l AND ENGR 11-3 t BEERS, NORMAL FEEDER -BRS IICII 
0-85(10. FOLLOllSSLOPPOSITON-,- TT Ir5f rIfvF 

SACCIG-OUT E-I303 TO TEST ALSO BE RECLOSED FROM CONTROL 
P CPOSITION ROO TO RE-ERGIZE ENGR _3 

P881001CBTISTIN 

1-.0DI.06.i 52-1303 'b' CONTACTS CLOSED ERIE OPEN SIGNAL TO /OCo 1-3 PERIODIC TESTING NONE REQUIRED NoNE 4M0V LOAD TRANSFER 
(BEAKR) TIE ERIE AND OGE N-V TIEglc P3OClDORALL BY DROP AND 

BRIE.- ALLOWS FARALLELDEG SOT - -___ - PDEPY AL LT SO CS I AND 3 TROUGH 480V SNa 81 DYEING SIE/SISLOP REQUIPVS 
OR PARALLELING TRAIN A SOTI LUS 
1 3) AND B (ONCE 821 THROUGE------ - -- H_ _ --- . - - OPERATOR 1EEOE7, -ICEISEA 

AHOY ONCE 13 DOEBL 1 FAILURE SCERO 
OUTSID PLANT DESIGN BASIS
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LOCAL IFFICTS AID METHOD OP ilRBBIT COMPINSATING 
ITII I DVICE ID COMPONENT ID FAILURE ROD 0EPENDENT FAILURBS D8TECTION PROVISIONS PFFICT 0 ICCS REMARKS j 

i3 1.Of.1 $2-1303 133 CONTACTS opEN n N -- TBSfjjGn to P T NRQUIRED SEGa 13 CAN BE AO AL POSITION 
(EEEIAKUE) SNOR 11-3 TIE BAER AND SEGI RI-RNERGIZED As REQUIRED NROM 

_____ ___ - 12Z-3 TI Bill PRVENTS TRill ___________TRAIN & AND B BY CLOSING SNGR____ _______ 

2... . 52-1303 133 CONTACTS CLODAFTER 5-1303 TRIP 
1..01.081_ 11 C T COE BRIII-TT SIGNAL TO ENGR PIRIODICTESTING INONE REQUIRED NONE 431V LAD TRANSOSR 

1N~iIIF 51-3TIE BEER AND SNOB 12-3 -__ _________________- PROCREURALL Y DRBOP AND 
(8I NR. ALLOWS PARALLELING PICKUP. PARALLELING SOURCES 

12. 00 5 IAND 3 TROUGH 48V SR DURING 115/13SLOP REQUIRES 
13-161)1 PARALLELINGTRAIN A (SIT INTERLOCK ILURE PLUS 
53) NITE TRAIN a (SNGA 112) OpEi RLBROR, EilCa is A 

. TCROUGE 5 1GR C3 LOBOUBL FAILURE SCENARIO 
DOUTSIDE PLANT DESIGN BASIS 

12.6.O1.0E.1 52-1303 SWGE 53 125VDC VOLTS LOW BEER CANNOT ER TRIPPED OR CONTROL ROOM INDICATION BONE REQUIRED P0K SNORT TERM, NONE FOR 8101? TERM. FOE LONG NOV-35E/150C UPS DUTY CYCLE 
______ (RAIERIIII CONTROL POSIA TRCLOSAD OPERATOR ACTIONS F8 I LONG TER T IN, SG 13 CAN ' ININUTES TO PEI CREDIT 

SA-1NERGIZD AS REQUIRED 81 O8 FOR OPERATOR ACTION LOCALLY I 
TRAIN A AND TRAIN I BY CLOSING fT 1INV ROOM TO MANUALLY TRIP 

_______________ EGR 11-3 OR SNC& 02- TIE 51-1303 AND RESTORE CONTROL 
CLROG, RESPECTIVELY AFTER ONER (VIA MANUAL SELECTOR 

5 -1303 TRIP SITCHlS) ASRNE D 
IZ2..01.EI MCC-3 S2-1314 OFI LOSS OF POWER TO MCC-3 LOADS, CONTROL ROOM INDICATION_ _ NONE FOR LOSS OF SNGR KM EVAC, 1POTRNTIAL INOPERABILJTY Of 1MCC-3 480V AGO. VERIP REQD 

* IRRERV............INCLUDING MOY:S58/1iNocOPI RODNDANT TRAIN A/B PONERED OOTR TRAINS DUE TO LOSE Of ENGR TEAT BOETABLE BACKUP 
BATTERY CEARGE&, MAY-MIS3, ENGR VALVES FOE CLI, REDUNDANT AN EVAC. ALSO RESULTS IN VENTILATION PROVIDES ADEQUATE 

B__ OOM OAC, A/R-IFRR COOLING, EI/FN PUMP TRIPS POR LO-LO TR DISABLING 1/3 NI VALVES FOR COOLING FOR ENGR ROOM RI-C LUBA OIL PUP, RERATSR T LEVEL TRIP FUNCTION PIIPMENT. AUS IPT A/B RAVI 

SM ISOLATIOE VALVES AND I/A CLA PATES L0LI ATING (IE, IITGOUT PANS) 
_________________SUFFICIENT FOR POST-ACCIDENT 

S IALTRNATE OFFTITO SOURCE DUTY 

13) MITHTR~lliE8UTICEC12 

11.6.01.EI.2 MCC-3 52-1311 CLOSED 480V POWER AUAILAELE TO RCC-3 PERIODIC TESTING NONE REQUIRED NoNE tooMAL POSITO.NNS LOADS 
1NEAK~i -LOADI.IONEIVEkTSEERNILIF3OT- ------- - -___ _ _- NOT ALL TRIPPED/LOCEED-OUT ON 8TEIP IF N EDTO ISOLATE SISLOP. BOKRO MUST COORDINATE 

FAULTS DOE TO NON-SR LOADS TO PREOEOT FEEDER TRIP UNDER 
81S AE NELL AS EISLOP. MCC BUS 
FAULT PLUS BRIE FAILURE ES 

IICLllltOUTSIDE 1iV 8SLO DESIGN 

11 B.I.V2.02.1 cCC-3 W SR LOADS ON LOAD(S) NILL NUT TRIP ON PERIODIC TESTING (SAME AS I(....)DSAME AS 11.6.1.1.1) 
(BEBA CLOSED) SISLOP OR TO ISOLATE 

CMONVCAUSE FAULTS, COOLING, 

POTHTIALLY RESULTING I TRIP 
OF MCC- FEEDER 10 E 52-114 

U__NSR LOADS ~ ~ OFF -LOSS OF ONELO MORE 1CC- NS PBRIODIC TESTING RNIACOP TRI kIR0 EVi 
(BDEA OPEN) LOADS, INCLUDING S0BR 1A , BOTH TRAINS DUD TO LOSS OF SNR SGTR REEEATER STEAM ISOLATION 

_____A/E-IFNE COOLING, BCF-C LORE BMREVAC ______ NOT CEEDITED FOR RSLB. A U! OIL PUMP01EERATSR SI- f B-l-S

IISPCHVBI AFIB 5-130 TBI 

ISOLATION VALVES W NITOUT FANS) SUFFICIENT FOR 
POST-ACCIDENT ALTERNATE 
- O-UBE SOURCE DUTY lN0OT 

RCPG
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LOCAL EFFECTS AND ST1OD OF INIIRI T COIPENSATING 
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-- ~~~~~~~~~~~~~ ---- ---- ___________________________ 

12..00.3SISSISLOP ISOLATION OF SLOA SPOTENT[ALCONON-CAUS O-R LOADS NOT ALL 
OP IRS LOADS, CHALLENGING 13, BER COORDINATION TO INOP3EABILITY OF NOTE TRAINS TRIPPIDILOCIBD-OUT AN SISLOP.  
ECC-3 WADAND FEEDEE BEERS PREVENT FEEDER TRIP FOR DUE TO LOSS OP EVGR RN EVAC CONFIGURATION DOES NOT ERT RO 

- . -- FAULTE, NONE FOR OVERCURRIN? E.15 OR JIEESI 3iCRIA 
PAILUER Of LOADS BELON MICE REQUIRE TRIP OP ALL 
SEYPOENT ___01NO-1E LOADS ON A SAFTY11 ___1_ 

12.5.03.01.1 HCC-3A 52-1301 OPEI LOSS OF POWER TO CC-3 WADS, CONTROL ROO INDICATION NoNE REQUIRED NONE CC-3& 48OV ACE. PASS NOT 
(BEBOREE) INCLUDING POST-ACCIDENT REQUIRED POE DESIGN EASES 

12.5.03.01.Z ICC-3A 52-1307 CLOSED 4EV POWER AVAILABLE TO MCC-31 PERIODIC TESTING NONE REQUIRED NONE 1NO11AL POSITION. ROE RV REQD 
(BRARRI LOADS. HOWEVER, BERE NELL NOT TO INDIVIDUALLY ISOLATE 
- ---- .- - -- -- --- -- .TEEPEER SIS/SISLOP OER ---- IOUSETTI7lOADlSFRDl'ISGR .  

I.$BNEDED TO ISOLATE FAULTS DUE 1D BEFORE RE1-ENERGIZING 
TO N-SR LOADS POST-51LD01SLOP 

I 12 03 .02.2IICC-3I 1S LOADS ON LOAD(S) WILOT TRIP TO OAA- E--QUID ORIStU 
(REE CLOSED) ISOLATE CONNON-CAUSE FAULTS, PERIODIC TESTING BASIN IlaINIELOP EVENT 

POTENTIALLY RESULTING IN TRIP M__ ITIGATION 
. -.. .-.- .--..---- -. - - . Of0FCC-3AI FEEDER EEEE_5Z-13.0-- -- -- -. 

IZ.6.130.I2 NCC-3A NSE LOADS OFF LOSS OF ONE OR BORE NCC-3A USE CONTROL ROON INDICATION, (SANE As 12.6.3.1.1) (SANE AS 1...I(PASS NOT REQUIRED FOR DESIGN 
.(BEAR OPEN) LOADS, INCLUDING PASS PERIODIC TESTING EASES SISINISLOP EVENTY* 

(BSIS OP811)

12.1 03.02.3 ICC-3A NSA LOADS IQ/SBISNIC POTENTIAL COENON-CAESE FAULT NONE NONE REQUIRED NONE PASS Not REQUIRED FUR 
- - .Of 1SE LOADS, CEALLENGING SISIISLOP DESIGN BASIS EVENT 

.CC3A LOAD AND0 11T5R NE--TIGATO 
SINCE ALL LOADS ALR S AND 

LOCATED IN ELESE POST-ACCIDENT 

TRIP FRO CONCURRENT FAULTS 
_______ ~~~~~~~POST-ACCIDENT _____ _________ _______________________ ________ 

-IZ:I:?d61711INOT USEDI- F ----------- _____________ _____________ _______ 

II6CC. OAANNDO8 USEDS [TEES LOCI OF RECODS 
.AILUB_ OFLOADSILOICESHEVED POE LATER ADDITION OF 

I T110111 LOD 0111 03AITY 

12.6.06.01.1 SNOB Us NSR RAIDRIS) OPAL SNER N3 NSR LOADS) TRIP, CONTROL R00N INDICATION, REDUNDANT AIR CONPEESSODS REDUCED RELIABILITY FOR ISA CAN ALSO DISABLE NAIN TURBINE CANNOTBEA R(STARTEDl -- PIEIODIC 

POTENTIALLY DISALES 1/3 SECONDARY RECIOCT NONE VALVESlNE I FOR OTHER ECCS 
INSTRUENT AIR COMPESSORS FOR REQUIRED FOR OTHER ECCS FUNCTIONS 
SECONDARY R CIEPCASS) ll..1A....ITII-luCTIOAT 

12.6.06.01.1 SIGH 03 ESE ERAIR(S) CLOSED SNOR 13 480V 1SE LOADNS) WILL CONTROL ROOK INDICATION. REDUNDANT TRAIN A AND B SNOB 13 INOPERABLE FOE SISLOP, AU! IFNI IR COOLING FANS ALSO 
LOADS NOT TRIP ON HIS UNDEEVOLTAGE, PERIODIC TISTING POIRED VALVES FOR CLl, DISABLING I/8 Et VALVES FOE AFFECTED. HONEYED, IP 0S AYS OSQ SIGNAL (INCLUDING SISLOP FOR LO-LO REST'LEVElIRIP FUNCTION _OA RATING IE-VITAOUTL A Sr

LACEOUT) OR PAOLT LO-LO ENS? LEVEL TRIP AND I/ CLE PATES (IF NOT SU-ICIENT FOR POST-ACCIDENT 

UALIGNED PRIOR TO NOV-358/8C ALTERNATE OFFTITO SOURCE DATI 
LOTTE0INDODISCAG)VITOUT iCPS
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LOCAL EFFECTS AND METHOD OF INERENT COMPENSATING 
ITEV I DEVICI 10 COMPCNENT ID FAILURS 1OH DPBNDENT FAILURES DETECTION PROVISIONS EFFECT 0 ECC3 8EHARES 

11.6.06.01.3 SWGA 13 NS 8RBAIBR(S) BQ/SISMIC POTENTIAL COMMON-CAUSE FAULT NONE 0/C TRIP OF INDIVIDUAL LOAD tPOTENTIAL COMON-CAUSE CONFIGITION DOES NOT MEET 
LOADS OF SWIR 11 18AV I52 LOAD(S), 8R1ES AND BEER COORDINATION TO INOPERADILITY OF INDS 13, If 10 1.15 OR IS 384 CRITERIA 

CHALLENGING SWGE 13 LOAD AND FREVENT FEEDER JOR Till BHER RI-NNEERGIZID POS?-SIS/SISLOP, VOICE REQUIRE TRIP OF ALL 
ETRIP OR CO.PLET FAULTS, NONE DUE TO 480V ENGR/ICC 1ON-Il LOADS ON SAFE SIGNAL 
FOR 0/C FAILURE OF LOAD DIESI DEGRADATION RESULTING FRON (1I, Big AND SISLOP). 101 Rev 

U0FAILURE TO ISOLATE ALL QD TO ISOLATE ALL 
UNQUALIFIED LOARS 00 138 AND IO-ESSENTIAL LOADS FRIOR TO 
SISLOF RE-ENERGIZING 51CR 13. BEER 

CCOOED ALSO REQO FOR TIE DTE 
ALIGN 

IZ1.07.01.2 SUGE 13 1-114 CONTACTS OPEN D V AU RELAYS 1U-I1l, 1U-Il? PERIODIC TESTING NoNE RND NONE NORMAL POSITION. SI IS 
UNDERVOLTAGE AND (RELAY) (OFF) MILL NOT RNEGIZE AS REQUIRED ISOLATED BY IRPAEATI 

-- __ - CORTROL be ON f 31 IAISLO lCTuATidiTO - 1E/318LOP TRIP Of 4V5?1 

iiNR OA. UNDEVOLTAG 
FEEDET ND HLA TIE BEE RSSROM 

ACTUATION UNAFFECTED RESPECTIVE SEQUENCERS. UV TRIP 
REMAINS AVAILABLE FOR 
CON-TSS/OLNLOP EVENTS 

IZ.6.01.02.2 SAGE 13 27-1 F CNTACTS CLOSED U AU! RELAYS 1U-Ill, 1-Il? CONTROL ROOK INDICATION poNE REQUIRED NONE. CCV PUMP G-15C NOT 313LOP SIGNAL TO U AU RELA 
_- UliDEHOLTC IO CREDITED FOR Tae SPEC A1-114 1A )ORBALLY MOMENTARY.  

CONTROL 480V LOADS ICEPT MCC$ AND AIR REQUIRENENTB. AU! SIC PP NOT NAINTAIE SIAL DUE TO RELAY 
COMPRESSORS, RESULTING IN LOSS CREDITED SIGIPT FOR LOSS OF OR SEQ CONTACT FAILURE 

- ~ ~ ~ ~ ~ ~ o - .----- -.--0CCNPP -15C IUISvc PP, 0~if7E~l1I PREVENTS RESTARTf Of AFFECTED 
*MAIN TURBINE Atli LUBE OIL PP, AVAILARLE FOR TIS FAILURE LOADS [ 
AND CAUSING AUTO-START OP : 

...............- ~~~~~TURBINE EMERGINCT CUEI - - - _______________ 

12.6.07.02.1 SVCS 13 27-I 04 (SAME AS ...IZ CONTROL DOOM INDICATION (SAKE AS I2.6..1..E (SAKD AS ....2 
UNDERVOLTAGE AID I 11DELAY() (VOLTW) 

CONTROL 
12.5.01.03.2 SAGEI S1-I OFF V AU! RELAYS EU-Ill, ZU-I12 PERIODIC TESTING NoNE REQUIRED NONE. ISOLATED DY $NORMAL POSITION. 101 Rev RQ 

UNDEBYOLTAGI AND (1V -LA (VOLTS NORMAL VIL0NO)ENERGIZE AS REQUIRED 
CPTOL ON BUS NDIVOLTAG . SEQ SSL I8 FIPDER AND 4IDV TI NON-ESSENTIAL LOADS PRIOR TO 

ACTOATION VIA RELAY (.-114 B S IIRS O G-ERGIZING CIR 13 A 
UNAFFECTED- - -- - U T I I O~ 

12.6.0.03.1 SAGA 3 S0Q 2 CONTACTS OP/O SC D LOCEOUT RELAY WILL NOT PERIODIC TESTING (SANE A (SADAS .isI (S AS 8 ) 
DROLTAGF AND (11-LU) (OFT O TRIP SIGN 13 ISOV NORMALLA ALL 

i-COlTROLlQUALIFIE LSDIIR-O0ISR LOADSLONOADS PIO-TO 
SISLOP, INCLUDING AIR 
COMP0ESSORS AND MAIN TU0INE0 
AUl ODE OIL POMP.-II -l O I8 0BAPSI .801 

12.6.01.03.Z SAGA 13 SEQ 2 C0OTACTS CLOSlD 51CR 13 LOCIOUT RELAY TRIPS CONTROL 1OON INDICATION REDUNDANT AIR COMPRESSORS kNOPERAVILITI OF 13GR 13 SNGR13 CAN BE RE-ENROIZED 
DADVOLTAGE AND ( 04-N) 4810 SAGE 3 NORMAL FEEDER POTARED PEON SIGN 1 AND 2 FOE POERED AIR COPRESSOR FOR FROM TRAIN A 0R 1 VIA SIGN 

CONTE'L - DEER AND N51 LOADS, INCLUDING - ---- -8 8 -ICIAVETCJ8 SCO DA R C I RCr A L ESF1OSF1VM ~l -Iffb9U-S, 
AID COMPRESSORS AND MAIN REQUIRED FOR OTHER EVENTS FOR OTHER EVENTS RlSPECTIVL TO POWER 
TUVRINE AI LU7 OIL POMP ESSENTIAL SWING LOADS 

AND~j CsIit AUTO-START O 

0 BS N88OTAB SSSS 3 SDB I -80V- TI HOl-ISSINTIAL P LAD PROV-ETO 

ACUTOII BA 714888.8818111 II1 
Utiust~til PST-Sil~ll,.
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LOCAL EFFECTS AID 18THOD OF INHERENT COMPENSATING 
__, ITEM I DEVICE ID COMPONNT 10 FAILURE 1ODE DSPSN08E4T FAILUIS DBTECTION PROVISIONS EFFECT Ol SCCS RHEAKS1 

12.I.07.04.1 SGB fR 86-3 (RELAY) TRIP SNrR 11 L RELAY TIPS OTROOO INDIT (SAME AS 11.6.7.3.2) (SABA I SNIR 13 SISLOP LOCKOUT RELAY 
UNDEEVOLTAGR AND ALL SUG 13 800 ISD LOADS, 
CONTOL INCLUDING AIR COMPRESSORS AND 

- -- IlIN TURBINE AUK LURE OIL PUMP 
11.5.01.01.1 SOIB 13 86-3 (RELAT) RESET 50CR 13 LOCKOUT RELAY KILL NOT PERIODIC TESTING (SAKS I1..7.3.11 (SAKE AS 12.6.1.1.11 

UNDIRVOLTAGI AND TRIP 51CR 13 4800 93 LOADS O_ 
COIIT - sLoP, INCLDING AIR 

COMPRESSORS AND 11IN TURBNE 
AUl LUB OIL PU!P 

3LCI1CONTACTS OPEN CCCR E. INORAL IION REDUNDANT 
UNDERVOLTAGE AND (13-1.3) (OFF) 86-N - -- AND 16-N3-4, SEPARATE TRIP oP 400 sit 93 INPUTS IROE SEQ I PREVENT TEES 
CONTROL (13-5,1 VILL NOT ENERGIZE AS REQUIRED _- FEEDER IND 48T S[G RIS3 O8 MILURE UNLESS SS-4 L LOAD 

- ~ ~ ~ ~ ~ O --- - -.-------- -- .----- ----- - - - - - -SSISLOP -1/13O GROUP A OUTPUT OR RELAY ERIVER 

ONSSLOPICLDIAI 

CARD(S) PAIL. ROE REV RQD TO 
_________ ____ ________INDIVIDUALLY TRIP/LOCEOUT ___ 

CONT80LMISBNII (13A5DS PRILR 11TOtis S801 

011SILNGR O 
________________________ _________POST-81SISISLOP______ 

_ __ _3_ 5.2 tiERVL A -fT CONTACTS CLOS8 - lCC-3115CIOUT 88LATS 6-13-1 CONTROL RE00YI YONV-0-------- DIDICtlol lOR - -- KOFESSCNTA OS PIOTO 
UNDBRVOLTAGB AND (13-1,31 (0N) 86-I-2, 86-113-3 IND 164- 1-1OPUTL 1 
CONTROL (13-5.7) TRIP AND LOCIOUT IOCC-3 NSN BCAT RNALL! ATAN 

-.. LUAUDS IIIUll A/H-INBomr 
COOLING, RCP-C LUBS OIL PUMP, EW AU! IERS A/B RAVE 
8BBRATR STEAN ISOLATION RATING (ER, WITNOUT PANS) 

VALVIS, CIRC lATER INTAll Alic 

INTAKE R8CIRC GATBS ALT OPSITE SOURCE DUTY 
NITEOUTIRCPSGI_3__0-1_(11_1 0 

06.59WR]- -S:111[T 09 ON- CC-I LOCIOUT'RLATS' 013-1- PERIODIC TESTING INNI1UTT FS N7R 1LV11ICK DY EE IE 1111y m 
UNDERVOLTAGE AND 0NI- , NI-Ni-V AND NB-03-4 NI-N3-I , 80-NV-V AND 
CONTROL - _ __ MILL ALTERNATE RETNEEN SEURT NI-NV-I. INCLUDES NANDSNITCE.  

AND TRIP CTOTRT1ROSL01! S--

S ISLOP OR MANUAL LOCKOUT TRIP/LOCIOUT NON-RSENTIAL 
INITIATION OCCURS, AND LOADS PRIOR To RE-ENERGIING 

- ~ - --. - - INRDIITRLY'EESEY AFTERIQ 810 0 pos -Hf -.- EG 3P s?- aUo-p
ELOCIRESET 

It.I.07.06.2 UNGE 1i SD-I-I (RRLAY OFF :CC-] LOCKOUT RELAYS NINV I, EIODIC TESTING (SAKI AS 12.6.1.5.2) (SANERS iIYSV NORMAL POSITION. AUK IFXHS A/E ___ 
UNDIRVOLTI AND 6 H113-2, 6-i, 53-ND3 AlD86-3-1 
CONTROL CA440T BE RESET, PREVENTING PANS) SUFFICIENT FOE 

r ___ RESTART OF NCC-3 NSR LOADS POST-ACCIDINT ALTERNATE 
POSTSISLOP, INCLUDINGUT 
A/-II R COOLiNG, IC-C LUBE RCFI 
OIL PP REHEATEL ST ISOLATION 

~~ - - M~~OVs, CIRC RATER INTARRANI _____ 
OINTAE RECIC GATES 

iz.6.ULO?.I7 SAGAi 93 86-B (HELAT) OS4 MCC-ZA LOCKOUT RELAYS 8H-VA-1, CONTROL ROOS INDICATION NONE REQUIRED FOE INJECTION, IPOTENTIAL TMGOP ROTE TRINS AU! TINGS AIR EAVE OA RATING 
-- - -IJVDIYLTAGE AND -2 AND MCC-i LOCKOUT RELAYS - -- - ROTFrRcIic,--mNePFoR RcpsFonEciRDus-TGLtossrP -ii TTE ouTPN3IuPPICIEHT

CONTROL -- I,-2 -3, -I TRIP AND POST-SGT COOLING POE CEARGING PUMP ROAN, POE POST-ACCIDENT ALTENAT 
LOCKOUT NSR LOADS, INCLUDING NONE POE INJECTIOM OPPSITE SOURCE DUTT WITHOUT 
REACTOR AU! ELDG SUPPLT PAR, -- - ~- - - - - - RP 
A/8-IFIR COOLING, RCP-C LUE 
OIL PP, REATR8 STE ISOL 

NOs, CIEC VTR INTAE AND 
INTAIE 1RC GATES
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LOCAL EFFECTS AN 1ET1OD OF INERENT COMPENSATING 
ITS1 I DEVICE ID COMPONENT 10 FAILURS !ODS DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON eCCS 88HARIS 

1fl.0 07.!SAGRI-l 8 RE8til OFF ECC rEfryTwT PIO.E lA 
UNDE8VOLTAGS AND -1 IND NCC-S LOCKOUT RELAYS REQUIRED FOR SISLOP IND SVING (SNGR 13) FOR 915, ACTUATION OF SISLOP LOCKOUT 

- CONTROL - - - - - - -EI,-Z, -3, -4 CANNOT BE IONS ______________19 FOR SISLO? RELAYS COULD it REQUIRED FOR 
----------. ANULLY ACTUATD, NO EFFECT Iiis EVENT VITO COEKON-CAUSE1 

0N S19LOP ACTUATION FAILURES OF HER EQUIPMENT DUE 
____ ________ _______TO LACK OP AN AUTOMATIC 

$.OT 08.1 SIGB $3 86-13-1mIBIP AND IEEE Ul 0 it.6.07.08.I SVGE 13 EB-ES-1 TRIP RELAY TRIPS AND LOCKS-OUT ITS CONTROL ROOK INDICATION NoNE REQUIRED NoNE TVERIFICATION REQUIRED TEAT 
UNDRVOLTI-A ND LOCIUT RELAT)I -CCI 131 LOAD INCL IN-- OF 
CONTROL TURBINE-GENERATOR AUXILIARIES HYDROGEN SEAL OIL OR OTEER 

ANDOORIC ACID IJCTION PUEP AUXILIAEIES NILL NOT RESULT IN 
12 07.02 S_3_86-FIR3- 0 SPLOSETCUERIT 

TITE STROSISLOP EVENT. LORIC 
ACID SISTER NOT CREDITED FOR 

- .--- - --- -- - - - - --. -- ___--.~------E SSSLOP ]VTI 

12..07.0.1 SVGE 1S NO-ES-I RESET RELAY VILL NOT TRIP AND PERIODIC TESTING AS Is (SANE AS PNORAL POSITION 
UNDRVOLTAG AND (LOCKOUT BRLAY) LOCKOUT ITS ECC-3 NSE LOADS 

COlTif0 

IZ.I.07.10.2 SNGR ES 86-ES-1 TRIP RELAY TRIPS AND LOCKS-OUT ITS CONTROL ROO INDICATION NONE REQUIRED NoNE IIEIFICATION REQUIRED TEAT 
UNDERVOLTAGB AND (LOCKOUT RELAY) MCC-S NSE LOADS, INCLUDING LOSS OP GENERATOR HYDROGEN 
CO!TROL T.0I7E ISENERATOR AUILIA-IES11 

NELL NOT RESULT IN ( UPLOSION 
RFIRE CONCURRENT MIT 

g-rSSLOrEIVRIT
iz.607.1.2 SWGR 13 86-13-2 RESET RELAY VILL NOT TRIP AND PERIODIC TESTING (SAAS I (SABT AS IZ.6.1.5.I( NORMAL POSITION 

UNDRIOLTAGE AND (LOCKOUT RELAY) LOCKOUT ITS ECC-3 NSR LOADS 

12.6.0.1.1 SNOR 1S El-ES-S TRIP RELAY TRIPS AND LOCKS-OUT ITS CONTROL EOON INDICATION NONE FOE RCPS POST-SGTR, NONE ECPs UNAVAILAELE FOE SGTE. NCNB REBSATER STA ISOLATION NOT 
-NDERUOLTAGE AND (LOCKOUT RELAY) ECC- 3 SR LOADS, INCLUDING OTEERISE REQUIRED OTEERM ISE CREDTUl FOE ESLE Llo 

8C-113-1, - - - 3RPLEEI K, -4 CAIIIIO BI10 _OR$50? ILICUL_8 QIISD O 

STEAE ISOLATION NOT., CIRC 
WATER INTAKE AND INTAKE IRCIEC 

12.6..0.Z SAGE 1S B-ES-S RESET RELAY VILL NOT TRIP AND PERIODIC TESTING (SAKE ASI (SAKE AsE NORMAL POSITION 
UNDERUOLTAGE AND (LOCKOUT RELAYI LOCKOUT ITS 5CC-S NER LOADS____ 

1..07.1I. 1 SlOE ES 864-E 1 TRIP RELAY TRIPS AND LOCKS OUT ITS CONTROL ROO INDICATION NoNE REQUIRED NONE RIBRUTIR STEAK ISOLATION NOT 
ONDRRUOLTAGB A40 (LOCKOUT RELAY) ICC-3 SH LOADS, INCLUDING CREDITED POE ESLB. AUX IFETS 

- - CONTROL-- . A/11-S119 COOLING, RERATERI- - __ -- -- ___ ~ AIE NAVE -OA- IAIU(I__ 

STEAK ISOLATION EDT. WITHOUT FANS) SUFFICIENT POR 
POST-ACCIDENT ALTERNATE 

12.6.O?.II.2 SAGE 1S 86-KS-4 RES8T RELAY VILL NOT TRIP AND PIODIC TESTING (SAE AS 1.6.7.1 (SAKE AS IZ.6.T.1I NORMAL POSITION 
UNDERROLTAGR AND (LOCKOUT RELAY) LOCKOUT ITS KCC-3 ISR LOADS 

CONlTRO1 

LOS...............................8..........l-.................ll.............u........- 2 

I .01 SA I 0 TB
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TABLE 12-1: POWER DISTIUTION SSTN FEA Page 354 of 510 

LOCAL EFFECTS AND 18THOD OF INERENT COPENSATING 
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------ _____ -- - - - - - - - --- - .- - - - ---- - - - - --- -- -- -- ----- -- -- -------- -- -- --- -- -

12..07.12.I SWGR 13 125VOC Bus I, voLS LOw Sna ii, KCC_-2, CCZA, SVGK PERIODIC TESTING NONE FOR SISLOP, 1ONE FOR RCPS SPOTENTIAL ENOPERABILITI OF hUGE 13 ISOLATED ON 
UNDERVOLTAGE AND (7!-226) 52, HCC-3 LOCKOUT RELAYS VILL POSY-SGTR, NONE OTHERWISE TRAI BOR SISLOP DUE TO ISOV SESISLOP INDEPENDENT OF 
CONTROL NOT TRIP AND LOCKOUT TFOURBNSE REQUIRED FOR 3S SNGRINCC VOLT DEGRADATION LOCKOUT RELAYS. ROE REV IUD 

LOASINDIOR DG OVERLOA1D, WITE TO INDIVIDUALLY ISOLATE SNOB 
POT.NTIAL [NOP Of TRiN A DEN 131CC- LOADS PRIOR TO 
TO: UNISOLAPLO CCV FLON BYPASSS RE-ENERGIZING SDE 
LOSS Of LO-LO INST LEVEL TRIP PSTCSISSISLO 
OF TRAIN A PIWE. RCPS ALSO 

I OS02UNAVAILABLE FOE SGTR-10P 
S8.EO .AIIG "-SwSitcol AUTO -. SNOB 13 CONTROL PONER SOLCTED LOCWLIm6RI~f60ON NONE RQUIRED NO13 GNCONTROL POWER INORNAL, POSITION. TECH SPEC 

CONTROL POWER TO TRAIN A IF SNOB ND-3 TIE . UTO-SELECTS TO TRAiNl A ORB8 AS ACTION ENTRY EQD If SUT 13 
CRIO ES OPEN V&O CONTACTS REQUIRED ENERGIZED VIA 15b-1'CII (TRAIN 

- - - - - - -- . .- OPEN, b CONTACTS C9lOSD AND 81- I~1NOORS I - , SINCE SUCH 
SELECTOR S1ITC. 332 10 NOT ON AN ALI8NNENT COULD RESULT IN 

LCROSS-TRIN PONER AND CONTROL 
1 3. 1 111. SIGH 13 C!A (WATch) ON PTNI ILEGNRT 1TECH SPEC ACTION ENTRY 

CONTROL POWER TO TRAIN A (If CONTACTOR P PEON TRAIN A VIA S SLO 1P O OF S01 1O ?CRO IND CONTROL If REQUIRED NITH ES8 FAILURE.  
,BLAI CZA INOTIALL OFFI SLL PO -S TIS ER SlR I3 RE-ENERGIZED PEO DU 1 TI 0 R V RS Q TO PRECLUDE 

.IRRESPPCTIOVITOF8MR1I TTE - VIA NGR IO-3 TIR AUER CROSS-TRAIN ALIGNENT 
DEER POSITION OR SUERQUENT POST-SOIS0-1LOP POST-S1S/SISLOP 
OPERATION OF SELECTOR SSITCI 

11.6.08.01.3 51CIR 13 S! (SVITCHI OF SAGE 11 CONTROL POWER CANNOT CONTROL ROINLCA V 1CNBERE-ENERGIZED REDUCED EUDNYFRSIISE CINETYRQ 
CONTROL POWER E SELECTED TO TRAIN A INDICATION FPON TRAIN VIA SIIE i-3 Ql-lN11.OIZNO BGR 13 itH TIS FAILURI. ROE REV 

TRASUL IN L F0FSIGR3 til . AUTO- SLOP. ISOLATION 0 AR TIIIDUALLY ISOT E 
CONTROL POWER AND FAULT SNOB 13 LOADS EN SIS/SISLOP NON-ESSENTIAL, LOADS PRICE TO 
PROTECTION DURING NORNAL TRIP OF 4kV FEEDER AND 1REV TIE RE-ENERGIZING SIGH 13 
OPERATION (11711ITH SNGH 1Z5 3 - - l-T~DTS1~ cluEUOT-IISS 
TIE ERIE OPli) FAULTS PEON REDUNDANT TRAINS A 

AND BE 
mF 16 * 1~r:I:R;vNCRE3-- 5z_1203 OpUS $VCR 13 CONTROL POWER WILL-NOT CONTROL ROOME INDICATION' NOW RQ TR EOOUERTEB1F-SHVERdORT AIUI5, ffRR IDF LO iJ 

CONTROL POWER 'b C0NTACTS AUTO-SILECT TO TRAIN A IF SNOR PERIODIC TESTING OPERATOR ACTIONS FOB LONG TEEN TERN, CONTROL POWER CAN BE OPERATOR ACTION TO 4ANUALLY 
OPi "b' -S li Is OPEN. ANUAL NANUALLY SELECTED TO FER8T SELECT CONTROL POWER VIA U1 

SELECTION TOT INVA -- vR v or uuIuP o urs lJS Ur c-ss 
SELECTOR SNITCR II AND 552 EITNER TRAIN VIA ENGR 01-3 AND NINUTiS PERNITS CBRDIT FOR 

_.ARE UNAFFECTED SNOB 11-3 TI ERIRS LOCAL OPERATOR ACTIONTO SLOE 

13.G.R.0212 SIGH 53 52-1?03 CLOSED SNOB 13 CONTROL POWER SELICTED PERIODIC TESTING (SANB isAS 88..8-85 (SANE A S S-flill ANORNAL POSITION. TIC SPEC 
CONTROL P0111 * CONTACTS TO TRAIN A WIT SSI IN AUTO ACTION ENTRY RER WITHS TIS 

- --. . . . .. . ~~~~~~~~(AND CONTACTOEZIEELAY 2 - __________ _______ ALR 
INITIALLY OFT. 1ANUAL 
SELECTION TO TRAIN VIA TCI 
ANSS5 UNAFFBCTE

.5B 3 CIA (RELAY) 0N SAGE 13 CONTROL POWER SELECTD PERIODIC TESTING SIGE 13 CAN BE R8-lNlGIZID RDUCED REDUNDANCY FOR OSCH SPEC ACTION ITRY 
8CONTROL PC8SL TO TRAIN A IF S A.G I2-3 TIE FROM TRAIN A VIA SST -3 OR R-EN88GZIWO SWGR1 REQUIRED WITU THIS FAILURE 

BEIR IS OPSW -b- CONTACTS* -B------ AG i:T EE SK 
CLOSED)O II LO O 1. CONTROL 
PAWED CANNOT BE SELECTEE TO 
TRAIN IRESPECTIV OF S O TSTN OPERATO- ACTIO!I O T T ,CT P Cl B OBA. CIN .AUL 

POSITIONS OF SAGE 12-S TIE 
SILC OR SELITCOR SWITCI SS2
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LOCAL EFFECTS AND 1ET1OD OF INHERENT CONPBNSATING 
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-------- -- -------------------- ----- --- -- -- -------- -_ -_ -_ ------

1Z7IIE~3.2NGR92 cI (RELAY) OFFSG9CRIUDVRCMO PERIODIC TB-&3TA11IZ6NI.1 -- 18 SI.-.8.1.3T ilfs isANE A . ..) 
CONTROL POWER BE SELECTED TO TRAIN A.  

RESULTS IN LOSS OF ENGR 13...... __________________ __ __________________________ 

PROTECTION DURING NOENAL 
1. . S8 (LOPERATION (R, WITH NGR 02-3 

- - ?IDENFODriNDT~lotI ____ to___ 
OL) 

I..0.O04.I SWGR 93 CIB (RELAY) ON SGR 3 CONTROL POVED ?LOCAL INDICATION REDUNDANT CONTACTOR RELAYS REDUCED REDUNDANCY FOR 'TECH SPEC ACTION RETRY 
- CONTOLPOWE . . UTONANIJAL DELRCTIOW>TO TRAIN CFTCA CiiIiit1 T AIN Ai (WC_1UUEQER IT THISFAIUR 

ORB9 UNAFFECTED. HOWEVER, III AND TRAIN N (DC BUS III 
PCROSS-CONNECTS NEGATIVE FOL CONTROL POWER 

12.O.0C05.1 Stcl 13 W5CUISN_1-VOLT3-LO

TRAIN B CONTROL POWER SELECTED 
It.i.DN2.0.1 SWGR 93 CIO_(RELAY) OFF (SANE AS IZ.6.1.3.Z) _ __ LOCAL INDICATION (SANEMS 1 Z6..I (SANEMS IZN..I3 10181 ASIZWN.3 

CONTROL POiBB 

12.6.08.05.2 SNGR 13 SZVDC BUS NI VOLTS LOW LOSS Of TRAIN A CONTROL POWER CONTROL NOON AND LOCAL SNOi 13 CAN NE R-ENERGIZED REDUCED REDUNDANCY FOR SICH EPIC ACTION ENTRY 
_______ CONTROL PONRE Ill-lIE) TO SWGR 13, RESULTING EN LOSS INDICATION PEON TRAIN B VIA SNGR 12-3 TIN RE-ENERGIZING ENGR 95. REQUIRED VITH TEES FAILURE 

OO --TIO------N FRI ISlLATIO WGRlf3 Y 
NORMAL OPERATION (11, WITH SIS/SISLOP TRIP Of 4kV FEEDER 

_____ SNOR 12-3 TED BERB OPEN AND ___AND 480V TEE HEIRS PROVIDES 
S1LECTORS.ITC8.5.OT ON) - 36LIT13 (OfT ONON-CAUS 

FAULTS IRON REDUNDANT TRAINS A 
AND B8 ____________ 

ITI.I7U7FIVEN3 SS2 1SVTTCU( AUTO SN0,E 93 COOTRUL-POVIR1IE CTRO LOCAIIND CAI i19RRUNE - H O R 13 CONTROL POWER NORMAL POSITION 
CONTROL POWER TO TRAIN H IF ENGR 'a-3 TIN AUTO-SELECTS TO TRAIN A R N AS 

ROIS CLOSED 1 CONTACTS REQUIRED 
CLOSED *b CONTCTS OPEN 1 AND12.6.8.1.3) (Sll8 AS 12.5.8.1.3) a(SAAB AS 12.6._.1.3) 

SBLICTOR SWITCH E8ll I NOT ON 
1Z.6.08.06.2 ENGR 13 SSz (SWITCH) ON ENGR 93 CONTROL POWER SELECTED LOCAL INDICATION REDUNDANT CONTACTOR I RELAY REDUCED REDUNDANCY FOR ITECH SPEC ACTION REQUIRED 

CORTRO FUV XIH w 'T0 TRAIN E1FCONTACTOR*RELAT CI1R (-EA E IrrR~II DC U-_11TI THPAILU~r- .  
CIA DR-8ENEGIZES OIG, DUE TO 1I1 AND TRAIN N DC BUS 92) 
CRELAY FAILURE OR /-1203 CONTROL POWER 
P CONTACT STATUS) 1081IAL 

I) IZ.6.RN.OE.3 ENGR 93 3SZ (EWITCE) OFF ENGR 93 CONTROL POWER CANNOT LOCAL INDICATION ENGR 13 CANED9 RE-ENERGIZED REDUCED REDUNDANCY FOR ITICH SPEC ACTION ENTRY 
CONTROL POWER ____ B SELECTED TO TRAIN B FR___ ___PON TRAIN A VIA SET ND OR RE-ENERGIZING INGE 13 REQUIRED WITH THIS FAILURE 

12.E.08.07.1 ENGR 93 52-IZ03 OPEN ENGR 13 CONTROL POWER WILL NOT PERIODIC TESTING FOR SHORT TERN, ENGR 13 CAN BE REDUCED REDUNDANCY FOR 101I RV REQUIRED FOR LOCAL 
CONTROL POWER *aCONTACTS AUTO-SILECT TO TRAIN B IF ENGR RE-ENERGIZED ION TRAIN A VIA RE-IEGIZING ENGR 131WN SNORT OPERATOR ACTION TO MANUALLY 

OP-- TIEl ERI ICLO SID. - 12-3N 
MANUAL SELECTION TO TRAIN I OPERATOR ACTIONS FOE LONG TERN POWER CAN BE NANUALLY SELECTED AND 832.;UPS DUTY CYCLE ) 3D 

_____ ______VIA SELECTOR SWITCH SE! TO FERRET ENGR 131 ER BININETES PERNITS CREDIT FOR_____ 
UNAFFECTED* --- *~ - - ___-RE -INREGZIFRORJITTBRIFI - OT "EATOICTO-LOCALLTIT 

0NGR 13 AND S1I1SEZ 
12.6.08.07.Z ENGR 13 52-1203 CLOSED SGR 13 CONTROL POWER SELECTED PERIODIC TESTING (SANE AS ro.6.l.6.1 (SANE AS (SANE AS I.6.8.6.21 

COTOLOVIR o CONTACTS TO TRAIN D IP CONTACTOR RELAY........~____________ 
CIA D-CNRGID (HG. DUE TO 
RELAY FAILURE OR 331/5Z-1203 
DU CONTACT STATUS) 

CFA ETI SIFSATO$ f t8ll (DCSUS 88Qlll0IIT TBI FALUI
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LOCAL EFFECTS AND METBOD OF IIEIBNt COMPINSATING 
I IT - 8DEVICE 10 COMPONENT ID FAILURE MD0 DIPINDINT FAILURIS DETECTION PROVISIONS EFFECT ON &OCS BE!ARIS 

S------- - ---- -- --- ------- --- -- - - - - - - - - - - - --------- _____________________ __________- -

IT:I$UF- 1 F(gLA. . . N N RIOLPOR COIfliOTP R881 00rSTfIG SiiFfilEillil D II mllitEaSOUNDANCI FOR sSYCEI SPsC ACTION NiTRY 
CONTROL POWER 88 SELECTED TO TRAIN A ROM TRAIN I VIA SVGR 12-3 TIE R-ENIRGIZING SNB 13. REQUIRID WITH THIS FAILURE 

I8RESPECTIVE OF SSI OR 52-1203 BRi ISOLATION OF SNCE $3 LOADS 8f 
_______- ..- -.-coiiticCSTitiDiTNsutlai 8115/SLoP TRIP Or aIt Fason 

LOSS OF FAULT PROTICTION AND 480V TI DIlS PROVIDIS 
DURING NORMAL OPERATION (i, ISOLATION OF COMMON-CAUSE 

S3#9lf3111088100plitil iiffDlU IT~l 
SELECTOR SNITCi 831 Not ON) AND B 

IZ.1.08.08.2 ENG c3 CZA (RELAY) OFF ENGR 13 CONTROL POWER CANNOT PERIODIC TESTING (SAN AS (SAME AS It.6.N..3) s(SAMR AS 12.5.E.5.3) 
8R SILICTED TO TRAINT

* 12.6.08,0I SNOR 13 Cze (RELAY) ON S 0I1170 CONTROL POMBI LOCAL INDICATION REDUNDANT CONTACTOR BELAYS BRDUCED REDUNDANCY FOR stEIC SPEC ACTION ENTRY 
CONTROL POvR AUTO/MANUAL SELECTION TO TRAIN CIA, CIB, CIA SEPARATION OF TRAIN A (DC BUS REQUIRED WITH THIS FAILURE 

C[OR RO111AFFaCTlDTEIRVI,-IFIET IFIlfIJUZTll 
FAILURE CROSS-CONiCTS CONTROL POWER 
_ICATIVE POLE OF DC BUS 1Z TO 

DC- US 11588RN TRAINTCONTROL .. .  

POWER I SELECTED 
I21.8.9.2 SNOB ND CZR (RELAY) OFF (SINS AS 12.6.B.8.2) LOCAL INDICATION (SAME AS 12...6.3) (SAME IS .(SAMEAS IZ.6.E.6.D( 

12.6.08.10.1 SWGR E3 1Z5VDC BUS 32 VOLTS LOW - LOSS OF TRAIN B CONTROL POWER LOCAL INDICATION SNOB 1I CIN BE BE-ENERGIZED REDUCED REDUNDANCY FOR 
CCNTROL POWER TO ENGR 3 FROM TRAIN A VIA SET D OR BE-ENERGIZING SNOB NJ 

(SABI AS it 11.$863 (S8u-I...63 

-. . - - - - -~~~--SVWOlfTTTIIII UK ~_________
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ITIM I DEVICE ID COMPONENT ID FAILURE MDE DBPENDNTPAILUUS DETECTION PROVISIONS EFF0CT0ON lCCM 
------------. --------- ------- - ----- -~l~ --- -M No -41383 

12.Y.0.01.1 125VOC BUS 11 CHARGER IPUT OPEN COss RM A OF LOA REDUNDANT CHARGER RSDUCED RELIABILITY OF TRAIN I ANNUNCITION OCCURS ON LOV BUS 
BATTSSE CHARGUER VOLTAGE VIT CHARGER NA IN 
SET A_ INDICATION SEVICE.RID~i ATCOlIj......  

MUST SR MANUALLY ALIGNED.  
BATTERY DUTY CYCLE 1)90 RMN 

ATT GREATER THAN 3C HIA 
REQUIRED TO PERMIT CREDET FOR 
THIS OPERATOR ACTION OUTSIDE 
CONTROL ROOK 

1.7.01.1.4 I5VOCSUS II CHABGB INPUT SHOET HEUN BEER 11-1110 Tps TO CONOL ROO AND LOCL - (fAMlA 1S S 
HATTERY CHARGER PROTECT SNOB NW RESULTS IN INDICATION, ANNUNCIATION AT DO 

_____ sEt A LOSS OF I OF U PULL CAPACITY LOCAL PANEL __ 

C8ARGERS ATIC HUS 11C1A 
I121.01.01.3 15ZV0C HUs 11 CHARGER OUTPUT VOLTS HIGH RESULTS IN IGEER THAN ASSURED LOCAL INDICATION REDUNDANT TRAIN POTENTIAL INOPRADILITY OP 'CONDITION LINITED BY CEGE 

BATTERY CHARGER VOLTAGE FOE TRAIN A IZIDC TRAIN A IIVDC LOADS DUE TO HI-VOLTS SEUTDONN. VERIP REQD 
1ETA LOADS BLOSUSOP QUAIID LIFE THAT EQ POE I15VDC LOADS 

BOUNDS THIS CONDITION (PG.  
S-. ____ ________ ____...EQUALIZINGCHARGE FOEBATTERY 

lANEFT1AIlLURE DOE NOT INPACT 
TRAIN A VITALIG HUSSES 1, 2, 

IIT 

-. . - -.. ... ~ .~~.__________ .~.. - - - -____ /3Dn, 4 DUE TO VOLTS REGULATE 

I.Y.01.0.2 IZ5VOC BUS 11 CHARGER OUTPUT VOLTS LOW SSAKD AS CONTROL ROOK AND DO LOCAL (SARE AS (SAKE 1 . (SAKE As 
BATTERY CHARGBR PANL ANNUNCIATION, LOCAL 
S8T A - - ------

IZ.?7.O01. 125VDC BUS I CHARGER OUTPUT SHOT BATTERY CHARGER CURRENT CONTROL ROO AND DO LOCAL (SAME AS (SARE AS (SAMS is 
EATTB8Y CHARGER LIMITS, OUTPUT BREAKER TRIPS PANEL ANNUNCIATION, LOCAL 

LOCALTO CLEAR AAULT PROM IDS, . INDICATION O I COPISATIN 
RESULTING IN LOSS OP I OP 
PULL CAPACITY CHARGERS POE 

01P810.lTIAIL2IS ITETIC BUVIHONS5FFITO0ENICS VDC BS IllfI 
LSMES F 5VOFD2 BIL C I CONTROL ROOM AND DO LOCAL (SAMES Isl (SAME 1 (SAKR AS O CHARGER 

EATTlRY CHARGER (FEORR ) ITRIPPDDI PANEL ANNUNCIATION, LOCAL ISVCONTROLPOBB SET A OUTPUT BRABER ON IZEVIC 
SIT 'I- IIDICATION-I -S-I D 

I2.Y.OI.HZ.Z 125VDC HUS HI YR-1lU CLOSED HEMUIER KILL NOT TRIP TO PERIODIC TESTING NONE REQUIRED NONS THIS FAILURE PLUS CEGE OUTPUT BATTERY CHARGER (BREAKR REMOVE CHARGER HA PROM SERVICE F VAULT DRING SISIISSLOP Is A 
-- SET AX OR TO CLEAR PAULT BETVE-------- I.------_____ -___ .-- DUHSALRiIiI~ 

CHARGER PUTPUT AND EREAKER OUTSIDE PLANT DESIGN BASIS.  
HERR TRIP NOT RQE FOR VAULT 

S.---------------.-.--.- -. - TNSIS OIPERT RCIONOUSI DBFE 

NELL CUIRRENT-LIMIT AND BATTERY 
WOULD NOT FRED VAULT THROUGH 
THISCURR NT PT 

1..1.1.1 IZSVDC HUS 10 CHARGER INPUT OPEN LOSS OF lOP 2 ULL CAPACITY CONTROL BOOM AND DO LOCAL REDUNDANT CHARGER REDUCED RELIAHILITY OP TRAIN A ANNUNCIATION OCCURS ON L BUS 
BATTERY CUAIGUR CHARGERS POE DC DUN HI PANEL ANNUNCIATION, LOCAL 15OC CONTROL POWER VOLTAGE KITE CHARGER NHIN 1___ 

SET S I SL I INDICATION A.lSlRVIC.REDUNDNIACTIOGNT0 

MUST BE MANUALLY ALIGNED.  
BATTERY DUTY CYCLE ()90 MINI 
IS GREATER THAN 3 A AS LA 
REQUIRED TO PEEVE? CREDIT FOR 
THIS OPER0O ACTION OUTSA1E 
CONTR(L RSCA
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LOCAL EFFECTS AND MSTHOD OF INHElBNT COMPENSATING 
[TEM I D8C8 ID COMPONENT I FAILURE FODB 05PBNDNT FAILURSS DETECTION PROVISIONS EFFECT ON ICCS REIRES 

0f2,0.z in5;C BUS II CuiGA INPUT SORT 180c 1R1R152-1810 TRIPS 10 1ONT1OL*RoONAN1LtAFI 
BATTERY CHARGER PROTECT SWGE 11. RESULTS IN INDICATION, ANNUNCIATION AT DG 
SET E LOSS Oil UI OF FULL CAPACITY LOCAL PANEL _____________________________ 

CHARGERS FOA EcHGs G1 
It.1AZ.AI.S3 125VOC BUS NI CHARGER OUTPUT VOLTS HIGH RESULTS IN BIGHER TEAN ASSUMEE LOCAL INDICATION EDEUNDANT TRAIN POTENTIAL INOPERBILITY Of $CONDITION LIMITED BY CEGE 

BATTERY CHARGER --. VOLTAGE FOR TRAIN A I15VDC ?Rill___ T I A IZVDC LOADS BUS TO 11-VOLTS SHETDOVI. VIFI REQ __I 
S3T 8 LOADS~

BOUNDS TEES CONDITION (AC.  
______________QUALIZING CHARGE POE BATTERY 

j TRAIN A VETAL/IEG BUSSE 1, 1, 
3/3S, 1 OUE TO VOLTS REGULATE 

___------------- CAPABILITY OrTNVEETE11r 

1I02.01.4 125VDC BUS f1 CHARGER OUTPUT VOLTS LOW (SANE AS CONTROL ROOM AND DO LOCAL (SANE AS (SANE AS (sA S Is 

BATTERY CHARGE PANEL ANNUNCIATION, LOCAL 

12.1.02.01.5 IIS3VC BUS 11 CHARGER OUTPUT SHORT RATTER! CHARGER CURRENT CONTROL ROOM AND DO LOCAL (NM AS E(SAS As (SAE ASl 
BATTERY CEARGER LIMITS, OUTPUT HREER TRIPS PANEL ANNUNCIATION, LOCAL 

STO CLEAR FAULT PROM B INDICATION 
RESULTING IN LOSS OP I OP I____ _____ ____________________________ _______________1 

PULL CAPACITY CEARGCRS FOR 

II.T.02.0215VD 125VO SU11 2-4 
12.1.03.02.1 I15VAC BAs TI 72-IT t OPEN (SAME A1 CONTROL ROAN AND DO LOCAL (SANE AS (SAES Is (SAMS I CHARGER 

BATTERY CHARGER (BREAKER) (TRIPPED) PANEL ANNUNCIATION, LOCAL SIT_____ ____ OUTPUT________________ __________ 0_________ 
-_ _ - - SET B --- -- INDICATION-_____ -___ - SET- IfUPU-BARRO EE 

I2.7.02.01.2 125VDC BAS HI 12-IT CLOSEA EREATR NELL NOT TRIP TO PERIODIC TEST4G MONE REQUIRED RONE TEES FAILURE PLUS CHOI OUTPUT 
BATTERY CHARGER (SREAPER) REMOVE CHARGER 1B PROM SERVICE FAULT BERING S SDA , lSLOP I S 

SET a. OR TO CLEAR FAUL! BEC IENAPC-ILOCALP L DOUBLE VAILURS SC 
CHARGER OUTPUT AND BREAKER OUTSIDE PLANT DESIGN BASIS.  

BRIE TRIP NOT REID POR FAULT 

CCGH CURRESTFLIMITS AU 

B ATTERBY NULE NAT PEEIDPAULT 

1Z.1.U.D1.1 115YOC HATTER! OUTPUT VOLTS LOI NO EPPECT VIT PULL CAPACITY PERIODIC TESTING NOE REAQUIAED ORE 1, NoNE NOE FOB Il (CONTINUED CEG SE L IITE 
BNE H CARGER SERVICE. LOSS OP P ISLOP. ALT OR DEDICATED OPSA. INOP OP T I POE III.  

IZVTC BUS IIULOADS DURINGIF ITl t 5CO 

SISLOP EVENT OR OTHER BUENTS AS PER ElBA B FOE SISLOP DUE to I IV ROM(00121,1..611 
INTERRUPTION OP PULL CAPACITY FIRE OR LOSS Of CONTAINMEINT 12.1.6.3.1. SEN FOLLOWING ITEM 
CHARGING, INCLUDING DO BE,---------------------. ---- 'T ITT E0CO O-AUS- DICUS C IOF AULTT 
MAIN INE AND GEM PROTECTION, FAULT Of NUN-EQ RCPz/EICITER N/PROPAGATION fCIRAO.  
TRAIN A BCCS LOADS CONCURRENT LOSS OP BUS/LOAD 0/C OVERCR NT TRIP Of SSYD BERS 

PRIMABY IITE FAULTS ONLY 

* 121O3.U I25VDC HATTUT O!JTPUT SORT LOSS OF IZSVDC US 11 E TO CONTROL ROOM AND DG LOCAL (NOE PO SES/SISLOP, ALT O1 .INOP OP TRAIN A, POTENTIAL IPAILURE CAUSES LOSS OP 
BNARE 11 LOB VOLTAGE PANEL ANNUNCIATION,- LOCAL - DDIUATEDIUTDVOR-- _ I P OFEAIN D TO] V----PCONTROLP ARUCITATLO LCUS 

INDICATION NO-SIS/SISLOP EVENTS ROOM PIE OR LOSS OF BIA/EB/IC HEERS. B/U 0/C 
CONTAINMENT INTGRIT RESULTING PROTSCTION REID FOR 1C. AND 

. -- FR- PON COMMON-CAOSIE-FALT OP __IATN'GEE lICITEE TO PREVENT-- 
NON-EQ RCPzI LOCA/NSLB) OE PROPAGATING COMMON-CAUSE 
RCITER UTL 8DI/ CONTAINMPNT P AULTS UN THESE LOADS UICA 

N/ CONCURRENT LOSS OP BUSILOAD ENERGY OP MAIN GRN/IPYR, FOR 

OVROJRYNT PROTECTION CAICH L-SOUR PRIOTECTION 
85CTUSETLG LOST



CDM "M" No. -41383 
1NBRENCY COR CO STEI SINGLE FAILUR5 ANALYSI Revision N o 

ORBs UNIT I Page 360 o 510 
TABLE I-1: POWER DISTRIBUTION SYSTEI FRBSA 

LOCAL EFFECTS AND METHOD OF IIIIE88NT COIPENSATING 
ITll I DEVICE 10 COMlONENT 10 FAILURE 1100 OEPENENT FAILURES DETECTION PROVISIONS EFFECT Oi ICCS 8RABIS 

T . 125oc RifER sI_1F- OPEN (AlE is 2. ?. 3A. 11- PEIODICT IGt --2 TS- -AS
BANt I1 (828AlR) 

I11.T03.0Z.2 IZ5DC BATTERY it-1I4 CLOSED BREAKER VILL NOT TRIP IF PERIODIC TESTING MORE REQUIRED MOVE TEES FAILURE PLUS FAULT DURING 
lAN I BE~ER- - REUIEDTO ISOAITE EU FAULT NII/NIELOP IS A DOUBLE FAILURE 

SCENARIO IC 1 OUTSIDE TEE 
11UNTPLANT DESIGN E I[TiH.HI.II115fDC Bus NI - PN -- L~oSSb OFjVb IZE U DE I COmNTRO ROOM- A -D LCL Ti -sS I z.I.3.I-E VISAR AN 1 2. f.3. I.Z 1)(SAME AI ....(1 

S1UNT PANEL ANNUNCIION, LOCAL 
1 * 1 - 1 -115DC IUSJ---------SHORT LOSS OF 125VDC BUS 11 ARPS INITO N UL~I~B -IN 

SHUNT INDICATION 
11..0101.3 IZSVC BUS 11 GROUND IZSVDC Bus NI POSITIVE O CONTROL ROGE AND DC LOCAL NoNE REQUIRED NONE BEOUNDS GROUND Of ANY OTHR.  

1NNEW! V8 EGT POLE BECOMES -CROUNED PANEL INNUMMOIATIOU,1ACA - IR3 Q 11l D DEVICE. T/I 
INDICATION ACTION ENTRY R08 POE THIS 

CONDITION, SINCE A SECOND 
CONIOV-CCUSE GROUND OF ON-EQ 
LOADS COULD DISABLE II5VDC BUS 

11 3- LOADS. VERIF RQ0 ON I 

GROUND FOR T/S NTRT IN THIS 
NORMALLY UNGROUNDED SYSTEM 

1T15VDR.I~!TC BUS II_ 7Z-135 - OPEN LOSS OP 'INVERTER POR - -CONTROL ROOMK EUCIT Iof -NO rIEQ ID Alowr STICK SPEC ACTION ENTRY 
SR LOADS (WEAESI VTALIREGULATED BUS I, LOCAL NDICATIONR 

11.1.05E01IRE125VFCVBUSL11ES2N1T 

CAUSING AUTO-TRANSFER TO ENERGIZEA FROM INERTER. RA) 
.. 1 US II 72 15BACKUP SOURE CC-2 IR F MANUAL TRANSFER SNITCH N7) VITALREGULATED BUS II LOADS 

BETWEEN ill OF SISLOP AN) 

N DO 
IZ.1.O5.RI.l 125VDC BUS 11 72-135 CLOSED 8RAED HILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED NoNE NOREAL POSITION. THIS FAILURE 

SE -LOADS1EREA R REQUIRED TO ISOLATE INPUT -rsIRTRLOP 

FAULT ON IIRTER I1 IS A DOUBLE FAILURE SCENARIO 
___________ NEHICH IS GUTSIE TEE PLANT______ 

11.1.0S.0Z.1 IZvoEC Bus 1I 1Z-136 OPEN LOSS OF INVERTER FOR CONTROL ROOR ANNUNCIATION, NoNE REQUIRED NoNE SCE Spec ACTION ENTRY 
3 . SR LOADS (EREARERI VITAL/RIGULATED BUS I1, LOCAL INDICATION REQUIRED If VITAL BUS NOT 

CAUSIliAUTO-TAllSFER TO R- -. l F _m TE9OTJF. 9k 
BACEUP SOURCE (MCC-2 VIA ALSO RESULT IN INTERRUPTION OF 
IAiUAL TRANSFER SNITCH ) VITAL/RGULATED BUS 12 LOADS 

- -.- .-.-.-..------------ - -___ _ B1MRIEETI OF ISLO FANDF _ 

RE-ENERGIZING MOO-1 PRAN TRAIN 

! 2 SVOCEaUS 11-7z-136 CLOSED BREAIER VILL NOT TRIPIF PERIODIC TESTIN O- -N1O I0OSIT[0ITTOIRJAI 
SE LOADS (BEAiER) RQUIRED TO ISOLATE INPUT PTUS FAULT DURING SIS/SISLOP 

FAULT ON INVERTER 12 IS A DOUBLB PAlLU80 SCENARIO 
-HI.. .T IISIOT STD rPLANT 

DESIGN BASIS
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LOCAL EFFICTS AND HITHOD OF INHlEENT COMPEISATING 
ITEM I DIVICE ID CCPONENT 19 FA!LJUR MOVE DEPENDEIT FAIOES5 DBTECTIOl - - - P0VIS10N3 EFFECT ON ICC _ISARIS 

12.7.05.03.2 125VCTCH SPEC ACTION BTE - OYEN ~~~~~~~~~LSS OF IIIVE8TED FO8 CONTROL 80011 ANNUNCIATIONl, N01N8 REQU188D -80S118_____ __________________ 

SR LOADS (EREAKIRERVITAL/BBGULATID BUS 13/A, LOCAL INDICATION REQUIRED IF VITAL BUS NOT 
CAUSING AUTO-TRA!SFER TO ENERGIZED FROM INVERTER. BAY 
lACIUIll 110CC-z VIA ALSO RESULT IN ENTERHUPTION OF 
IANUAL TRANSFER SNITCH III VIAL/RGULAtD BUS 11 LOADS 

----------- ~ -. . . . . . . . . . . . . . .___________________________BEtNERN TIE OF 812WP AND 

BODG 
1-.0U.03.2 IUSOIC BUS 1I 12-13? CLOSED IREABl R BILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED Nol NORAL POSITION. TEIS FAILUE 

SR LOADS (lilAIRI REQUIRED TO USOLATE INPUT PLUS-ROLIURIKC11573[IEO 
FAULT ON INVERTR 3 15 A DOUBLE FAILURE SCENARIO 

1* I.7-5.1SI 1 Z5VDC B US 1I 71-13 1 OPEN LOSS O F INVERTEDI FOR CONTROL ROOM ANNUNCIATION, NONE REQUIRED NONS ITECI SPRC ACTION ENR T S LOADS 18EIAR) OITAL/RRGELATRD BUS 14, LOCAL INDICATION _8REQUIRED IF VITAL BUS NOT 
CAUSING 18TORlSFR F II NBT. A
BACIUP SOURCE (ICC-I VIA ALSO RESULT IN INTERRUPTION OF 
MANUAL TRANSFER SNITCH 17) _VITALI8GULATI0 BUS 13 LOADS 

IIN 
BE-RNRGIZIN ICC-Z FROl TRAIN 

8 0O IIBIA DG IIN SI ALB 

112.T:U.-0.0.2 IZ5VDC BUS 1I 7 2.13V CLOSED RIAIRR VILL-POT TRIP IF PEIDCTiSTING 1OXRUEF ~OR5U 1 0 TITE 7111,0UDE 
SE LOADS (BREAKER) REQUIRD TO ISOLATE INPUT PLUS FAULT DURING 815/S1SLOP 

FAULT ON INETER 13 IS A DOUBLE FAILURE SCENARIO 
- .- ~ HICE FOUrSTDuT11PLAIT 

12.7.05.05.1 125VDC BUS 11 72-103 OPEN LOSS OF IZSDC CONTROL POWER CONTROL ROOK INDICATION MONE FOR SISISISLOP. ALT OR 11EOP CF TRAIN A, BiTE DESI S 

SB LOADS (BIEAIBR) TO QV BUS 11A , IC, ICITRDrIEUTOOrFOR 
PREVENTING TRIP OR CLOSE Of NO-SIS/SISLOP EVRNTS TO I kV ROAM FIRE OS LOSS OF ..R.,2..I., 
ANT IE, FERBER OR LOAD CONTAINMNT INTEGRITY, DUE TO E3I..0I.I2SI 

12EAASR ON T5ESCUSSSIS. ALSO 0912-1031OFCA USFFAOETO O P--I-1Z1! ;B: OPSITI.1 7- ' -
SASULTS IN BUS Sic RCP BOTORS FED EY NAIN I.1.O.E.1, 12.1.5 
1ND0R0OLTAG SIGNAL TO TRAIN S G1N5/0U-IfS-s N/ LOSS OF BUS 

SSQ I LOP SISLOPLOGIC LO D (BSIBA BTROLO 

1 5 iLOGIC BECOES 11ON BUS C 8/B PEETRATION 
O/C PROTECT RSQD FOR RCP 

~ROTORS 
IZ.1..5 052 I2SODC BUS NI 72-I03 CLOSED BIR BILL NOT TRIP IF REQUIRED PERIODIC TESTING MONE REQUIRED NONE NORMAL POSITION. THIS FAILURE 

SRI LOADS (BE IA[E) TO ISOLATE INPUT FAULT ON 0kV PLUS FAULT DURING SIS/SISLOP 
BUS NIAIIEIIC-CONTROL BUS -I- -- I S rOUSLI -ILUIR SCENARIO~ 

OUTSIDE TEE PLANT DESIGN BASIS 
12.7.05.05.1 IZ5VUC B'US 1I 12-112 OPEN LOSS OF IIVDC CONTROL POWER CONTROL OOR INDICATION REDUNDANT TRAIN INOPRAILIT OF TRAIN A, SET ITE S 2.S IIN.I 
-- - -- 5S LOADS ~ (2OTITO 180V SVGE UI, RESULTIEG IN------ - 1- - REDUCED RDUNDANC FOR - 1171 r3 i --I-;---

INABILITY TO TRIP OR CLOSE ANT RR-ENERGIZING 480V SlOE 1I TI11., 23I7I 
TI8, FEDER OR LOAD BRASEI , POST-LL I/OiSLOP I2I..0I.I1. LOCAL OPERTOR 
AIND LOSS OF TRAIN I 480O S E- - - CTIORI QUIRIDTOI Il iRGIZI 
1I U AND PAULT PROTECTION. SIO 131 I FAILURE OCCURS 
ICCIs UNAFFECTED FOR SI , EFRIE EIR 52-I3US CAN BE ENTIRE TRAIN LOST DUE TO - - - . .-- OPENEDTAND US LOADS STRIPPD 

BUS/D OLD FOE SISLOP
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TABLE IZ-I: POWER DISTRIBUTION SYSTEM FIbPa e 36 f 1 

Pag S62 LOAD (5108 

LOCAL EFFECTS AND 1ETHOD OF INPERIT CONPENSATING 
__ ITEM I DEVICE ID CON4PONENT ID FAILURE M0D3 qEPENDRT FAILURES.....- DETECTION PROISON EF-ECT --- ON ICCS - ---I 

-------------- --------------- ---------- ---------- ---- -_______ ------- - - - - ----

I2.1.05.06.Z IZ;VDC Bus It 72-I11 CLOSED iERERi VILL NOT TRI ' PRIOI TESTING NONE SEQUIRED NONE NORMAL POSITION. TRIS FAILURE 
S1 LOADS IRRERI REQUIRED TO ISOLATE INPUT PLUS FAULT DURING 1S/31SLOP 

___FAULT ON 4EDV SWGR NI CONTROL IS A DOUBLE FAILURE SCENARIO 
BUS WHICH IN OUTSIDE T0E PLANT 

DESIGN BAIS 
It2.5.S.1 IZODC EUS N1I Zi-105 OPEN L LSS OF ll VDC CONTROL POWER CONTROL DOOM ANNUNCIATION REDUNDANT TRAiNl FOR BISLOP. INOFEIRASILITY OP TRAIN A FOR iI 11 .IN.  

SR OAS 2-llTO TRAIN A DO N1 NoNE REQUIRED FOR 515 BISLOP, HNEl FOR Ila 
72-119 BICITEEFILD, LOCAL PANEL 
72-1216RGTIDLFTFRI 1FR 
(8118AI8BS OIL STANDBY PUMP 

12.1.05.01.2 Z125VC BUS 11 12-145 CLOSED BARISI WILL NOT TRIP IF PERIODIC TESTING NONE REQUIED NoNE NOREAL POSITION. THIS FAILURE 
SR LOADS it-III REQUIRED TO ISOLATE FAULT - __PLUS INPUT FAULT DURING ___ 

ISIS/SISLOP IS A DOUBLE FAILURE 
IZ-126 SCENARIO VOCE IS OUTSIDE TE 
(BRBAIRBS) PLANT DESIGN BS 1_ 

12..O.U.II2VD SS I 1-116 OPEN LOSS OP TRAIN AISO CONik CONTROL BOON lIDICTOREUDNTAI REDUCED RIUNEANCE FOR 'E TE ... II 
SR LOADS .B.0A5.08 POWER TO 48lV SlCK 13 RE-ENERGIZING 4-1V SWG1 OB1 . IT 

POST-S13/SBLOP SPEC ACTION ESTEl REQUIRED 
WiTS BEER IN TEES POSITION 

12.7.05.08.2 125VDC 105 11 72-118 CLOSED BREAKER VILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED NoNE NORMAL POSITION. TEIS FILURE 
SR LOADS (BRIAIBR) REQUIRED TO ISOLATE FAULT PLUS FEULT DURING SIS/SSLOP 

IS A DOUBLE FAILURE SCENARIO 
W5ICH IS OUTSIDESD S PLANT 
DESIGN Bala81ll 

12.7.05.1.I IZ5DC BUS 11 2-118 OPEN LOSS OP ICCSC COTROL POWER SONE FOR SESLOP, N ONE BiiDifi I OP OF TRiN A POR SEE IE 11.3.09.11.1. RCPI 
SE LOADS (BRIAIER) TO 41VY SUGR I/MCC SISLOP POE S1. REDUNDANT BAI EVER SISLOP DUE TO AVs sWGE/CC ALSO LOST, U 43VAILA 83R FOR 

LOCKOUT RELATS, DISABLING SEQ COOLING POE ALT OFVSIT SOURCE VOLT DEGRADATION AND/OR D SGTR. PiNageER HAS 3 TRAINS 
818SISLOP TI P/LOCOUTOFNSR OVERLOAD, V/POTENTIAL INOP OP O FORCED IR COOLING 
LOADS TRAIN DUE TO: UNISOLABL CCW 

FLOW AEPASS, LOSS OF LO-LO EST 
IEVEL Tip OF TAN A SI/.  
REDUCED RELIABLIT1 O ALT 
OPPSITE SOURCE _________________ 

.12.73.091 1 C US11 72-I.......CLOSED BRAIRE SILL NOT TRIP IF ERIDI INGQUIRED NolR NIORMAL POSITION. THIS FAILURE 
SR LOADS (EREAIRI REQUIRED TO ISOLATE VAULT PLUS FAULT DURING SIS/SISLOP 

IS A DOUBLE FAILURE SCENARIO 

BUS WEICE IS OUTSIDE TIIA PLAlNT 

DESIGN BASIS 
12.7.0510.1 Iz5OIC BUS NI 12-121 OPEN LOSS Of IZ5V0C CONTROL POWR8 CONTROL ROO INDICATION NONE REQUIRED NOEE O8 ITE .1..1VLV 

S - S LOADS - (RHEARER - TO CHINICAL-CONTROL BOARD, ------_________ ____ -- ifiT FUNCTION IS3 FIL-CLOSED 
INCLUDING SOLENOID CONTROL 
VAL IT88/L), CAUSING CLOSURE 

-- ~ ~ ~ ~ ~ ~ ~ ~ ~~~~O PS/C BLOWDOWN ISOLATIO------N ------ _____-.- --------VALVES CU-I A , 00 1008 

12.1.05.10.2 IZ5VUC BUS 11 82-121 CLOSED BRASR WILL SOT TRIP IF PERIODIC TISTICN NONE BRQUISED NONE NORMAL POSITION. BREAIR I 
B LOADS B(BREAER) REQUIRED TO ISOLATE ----- -PLUS.IMPUT LTIN 

CONVON-CAUSE FASLT DEVICE FOR NON-QUALIFIED LOADS 
ON TRIS 8ER8I
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TABLE 12-1: POWER DISTRIBUTION SYSTEM FIA Page 363 of 510 

LOCAL EFFECTS AND METEO OF INilRllT CONPBiSATING 
__ ITElM I DEVICS ID COMPONENT 10 FAILURE NODE DEPENDENT FAILURES DETECTION PROVISIONS IFFBCT ON BCCS BElRKES 

12.Y.,0511.1 I2SVDC BUS 11 12-122 OP8 LOSS OF*IZS1DC CONTROLPOWER 1CONTROL KO1O INDICATINDNA TRAIN INOPERABILITY OF TRAIN A SK1 ITE 
SR LOADS (SSEAE88) TO TRAIN A HYDBAZINE ADDITION CONTAINMRmt E iRYYRAZINB CONTAINMENT ISOLATION VALVE 

S1STER ISOLATION VALUE SV-6OUDIO SYSTEM SAFETY FUNCTION IS FAIL-CLOSED 

CV-531, CI-5S, CAUSING VALS 
to PAIL CLOSED 

i!I.5.1V !5~R~I J~22 -. CLOSED BRO MA ILL NOtTtRIP IF - PELIODIC TESTING NONE R iES NOEN3A9PSTO.SPIAR 
SR LOADS (BEBAlBE) REQUIRED TO ISOLATE IUCPR50.49(b)(1) PUSES 

0CO5ON-CAUS1 1AULT PROVIDED TO ISOLATE 

SI DINO-QUALIFIID LOABS P M THES 
ONLY QUALIFIED US 2 ER0 
POSt-LOCAD 

1.T.05.Z.K 12500C BUS 11 72-123 OPEN LOSS OP IZ5VDC CONTROL PURER CONTROL ROCK INDICATION NomE REQUIRED NoNE SEE ITEM I..1... VALUES 
SR LOADS (BREAKER) TO TRAIN A SAFEITY NJCT_ SAFETY A TNCTION E PAIL-CLOSED 

OTEA IillEl ISOLATION VALVES 

SV-Y31E AND D, CAUSING VALVIS 
TO FAIL CLOSEO 

f-.7.05.I2.2 125YDC BASiL T2- 12V CLOSED BRIAIER WILL NOT TRIP IF PERIODIC TESTIAG 1NORMAL POSITION. THIS FAILURE 
SB LOADS (EREAKDi REQUIRE TO ISOLATE FAULT PLUS FAULT DURING SISISISLOP 

COII A IOICE IAILUCI SCENARIO 

ADDITIOGI SISTIN 

12.?.05.13.1 IZSVDC BUS NI 72-124 OpEN LOSS OF IZ5VDC CONTROL POWB CONTROL ROOM INDICATION REDUNDANT TRAIN FOR INJECTION, INOPRABILITY OP TRAIN A POE RIN IS 
S L SOEL TRAIN A SAFTK IJCTISH 

-SE ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _1 LOD ,BEER TO SEERUBLN TRAI AC - O 1EUHF1EI~NEtO TO EOU RC OUTPUT RELAYS ARE ENERGIZE TO 
IrCS ACTUATION, INCLUDING ACTUATE. SEQ NORMALLY 
5CONTAINMENT SPRAY ACTUATION BLOCER/RSET AS PART OF 
AND AG AUTO-START 1 VLIRVI 

MANUAL ACTUATION OP CRALRS 
AND CONTROL OP LOARS CAR BE 

12.? .13 IZSUDC BUS RI ?8-IZI CLOSED BBAIKE WILL NOT TRIP IF PERIODIC TESTING NONE REQUIR8D NON! NORMAL POSITION. THIS FAILURE 
SR LOADS (REEAEAI REQUIRED TO ISOLATE FAULT _ PLUS PAULCT URING S IC/ISLOP 

SAF..I DFUElRIl LURIRAI-S 
WHICH IS OUTSIDE I PANT 
R0SIGN ASISF~50.9b() 

127C511IiZVDGBUSh 1 TZIZE.-- OPEN L(SS OF TRAIN T-I2SvDC CONTROL CONT30L ROOM IDC TOK~EQ IE O U.-__ _ _ _ 

SR LOADS (BREA1E0I POWEA TO MAIN STEAM RUMP 
ISYTE, 0BS.LTISG IA 

INOPAILITY OP FAST-OPENINGOS 

MODE. NORMAL CONTROL MORE AND 
COBROL PROM REMOTE SF -LDOWN 

- --..- ~PANEL IC-38) UNAFFECTAD -___ 

IZ.7.05,14.2 IZSVDC BUS 11 TZ-1ZI CLOSED BREAKER WILL NOT TRIP IF PERIODIC TASTING NONE FAA CCV FLOW BVPASS. tPOTINTIAL [EOP OP TRAIN A RITE ISTEAN DAMP SYSTEM AND 
SR LOADS OREARER) RRQAIDID TO ISOLATE REPAIRS OR ADDITIONAL DG F9AL POTENITIAL INOP OF TRAIN 8 DUE SOLAAOIDS NOT EQ. TACO SPEC 

................CONNOR-CAUSS FAULT - - FAAC-IFMH ABLATED- (SIS)LOP _TO;VUWISOLABLE _CCUFLOW BYPASS!~CTION -ENTR AQD RITE TEDS 
AND INABILITY TO TRANSFER FTRH FAILURE 

SQlDG TO OFSITE SOUACU LTT C-FR 
LOSS-OF 15VDCCONTAOLBLATED SISLOP, LOSS OFLO-LDCATICI 

BISA LEVEL TRIP CAPA3TLITP IO 
IAOUAAIIU A SB IClW
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TABLE 12-1: POWER DISTRIBUTION SYSTEM PEER P g 64 o1 

LOCAL EFFECTS AND METHOD OFlq NIERENT CODIPBSEATIN 10____ G 
I! I DEVICE ID CONFONSRT 10 FAILURE MODE PIPEN 4T FAILURES DETECTIOK PROVISIONS EFFECT ON ECCS 11 

-------- ------- - --- -- ------- -------------- -------- -- - - - -- - - -________- - - - ~ - - - ______ ______________________ - -- - - - -

1 05. 15.1 125 0DC IS11 72130 OPEN LOSS OF I 5VDC CONTRUVPONE-CONTRO I00N 
SR LOADS (8RAKER) TO TRIN A SI AND MPH PUMPING FOR INJECTION AND 

ISOLATION VALVES INCLUDING ____ ___SECONDARY RECIEC, REDUCED ...I, ..9., 

I.T.05.1.21V-1110 ONLY):US11 2-130 
--------- FCV-156, CV-1H213/1 (TRAIN A ~ __ ______ 4.3.6.3.1. CHARGING PUMP FLOW 

- - SV ONLY J7VALVBS FIIL TO- 1 _______-__ NTCETEFOTICIN 
NODAIL OPERATING POSITIONS SV-1112 NORMALLY DE-ENBEGIZBD 

1._VIA OVERRIDE FR CLI5, 111213 

12.7.05.15.Z 15VDC BUS II 72-130 CLOSED BEMAIRE VILL NOT TRIP IF PERIODIC TESTING NoNE REQUIRED NoNE FNC T INTH FAILURE 
SR LOADS (BREAKEl) REQUIRED TO ISOLATE FAULT PLUS FAULT DURING 81S.'1SLOP 

NICE IS OUTSIDE TOE PLANT 
DESIGN EAS1S 

I.T.05.IL:II25VD0BUS-MF 12:131 APEN LOSS OF TRAI A 2- 1VDC CONTROLPRIODIC TESTING - in iQuir E O -,]on -
SR LOADS (BEIRI POWER to Nis COINCIDENTOR, FOR SIsAKESLOP EVENTS ON ION 

_____RESULTING EN REACTOR TRIP AND ___PRESSURIZER PRISSURE WeP OR 
-1ROD5ST.PSIGNALS 72 5 BS 11H11IGH CONTAINMEIT 

PRESSURE (SEQ ONLY) 
2....SCLOSED RE ILL NOT TRIP IF PERIODIC TESTING MANN RE101ED NoNE NORMAL POSITION. THI FAILURE 

SR LOADS (BE1ER RQUIRD TOISOLATE FAULT PLUS71ULT1ulTNIVIIS711AUSF 
IS A DOUBLE FAILURE SCENBRIO 
voice Is OUTSIDE THE PLANT 

12.7.0s.01.2 125DC BUS 11 72-1i OPEN LOSS OF IZSDC PONER to PERIODIC TESTING NONE RSQUIRRD NoNE REACTOR TRIP NORMALLY OCCURS SR LOADS (BRE KERN CONTROL ROD SYSTEM AND SCRAM FOR SIAILISLOP EVENTS AN LOM 
BREAA:RS, RESULTING IN SCRAM 1- : PBDITI.UTI IRIFAPRPSaUg 3I64p 
LRRAIR L UNDE VOLTAGE TRIP SEQHORl OP N CONTAINMENT 

PRESSUR (SEQ ONIT) ______ -I Z.T _10S. iTS I 1-zSzVDC BUS 1I1 -1 CLUSRD EBREARER VILL"NOT TRIP IF -PERIODIC TSTIG----1OE1EQUIRIUr -1011 - 1RE CTO R-fiSIG ALDMR; SR LOADS FBRAIURI REQUIRED TO ISOLATE FAULTS SCRAM POIVAIORS TA ISOLATE THE 
CONTROL ROD IRCNANISMS 2.7.UG.01.3 I25VDC BUS* If I -101 - OPEN LOSS OF I25YDC PONE TO --- CONTROL ROOM INDICATION-- liEO I O1 QUllRITITI-1LOSO T1UR I rnTC---

NSR LOADS 12-Ill TURBINE CONTROL AND PROTECTION FAR SISLOP CAPABILITY FOR MIS EVENTS, ENER11I1E TO ACTUATE.  
72-113 (INCLUDING ALL NON-MECHANICAL RE3ULTING IN NICESS STEAM REANALYSIS OF AFFECTED 

I. - - - -- 1E21R115--------- TRIPSI;REBERATRR STEIAMDUMP. - - _ __________________ DEWA1SIEIL11 TEArflIX-TASI T IA-B-ERQ"-TTURBINE CHANICAL TRIPS BREAK CONCURRENT VITO SELOCA DETERM1NE EFFECT OF TiS 
(INCLUDING OVEISPHED) ARE OR SGTR. NONE FOR SIELOP DUE TO FAILURE. MANUAL BLOCK VLVS CAN 
UNAFFECTED---- ---- - - . - - ---- --- ECACATRPOMLOVE - DR CLOSIPDLOCLLrIF PIDMITTED) 

CONDENSER VACUUM OR OVSOPETD B RADIOLOGICAL CONDITIONS.  

C -li (-int01LD)RDT-CP1 1 
N2?UEO. NSR LOA DS 32-Ill REQUIRED TO ISOLATE ADDITIONAL DG FUEL OR REPAIRS POTENTIAL INAP Of TRAIN B DUR E.G. 1.15 OR 1IDESNI8 CRITERIA 

-- - -- 72-113 COMEN-CAUSE FAULT. RESULTING - - - - -- MR C-FIr DILATED (15(LOP -TO FIJMISOLAL CC -LOW-BYPASS 'DU TO LACK'OPASISISISLOP -
(BREAKERS) IN LOSS OP 125VDC DOS 11 AVD INABILITY TA TRANSFER PROM TRIP OPTE ON-l LOADS FROM 

DI TO O SITf SOURCE WITE THIS BUS 
PUIFO JILATIEDSISILOP.LOSS- --1.5.-1, -1.75.1 

OF LA-LU RUST LERBL TRIP 
CAPABILU CI FOR TRIN A SI/PM
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TABLE 12-1: POWER DISTRIBUTION SYSTR F1l8A Page 365 of 510 

LOCAL EFFECTS AND 8TC-D OF INHERENT CONPENSATING 
ITTE I 0iv!cE ID . O. lEPOlBi 10 FAILURE II0TE DIPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS 

06.0. 1 IISVOC BUS i fZ-108 OPil LOSS OF IZ5VDC POWER TO RAII CONTROL OO INDICATIION om REQUIRED FOR B1g, $LOSSOF ALTRNATE OFFEITR 
NSE LOADS 72-109 GENERATOR CONTROL AND ADDITIONAL DC FUEL OR REPAIRS SOURCE FOE BOTH TRAINS, REQO TEAT LOSS OF HZ COlL DOES 

(B-SPROTECTION, RAIN/AIE-IF ....... FOR C- FNE RELATED ISIS.LOP. RISMLIING 1N POTENTIA OT)(5j. LO L UIROaLEN (SHRERES) PROTECTION ALT OR DEDICATED SHUTDOWN FOR LONG-TERN1 INOPEEAEILITT OUR TO EQUIP AND CABLING (INCL 
12.-3.5.2.SLOP EVENTS 1l PER INABILIT- TO CLOS80ER FROM Ds 1O2-.58.851C INVET0C, TS I 

UI TORO!UET SOURC FOR MI&L LlUjiI IAuR Fi 01, IIPLOSLON, 
EVENT INVOLVING C-IFIR RELATED SEPARATE tt011 HERI ND ECP .I 
LOP 0/C TRIPS PRVENT PROPAGATION 

______ __________OF COMON-CAUBB FAULTS___ 
I.?.6.Z25IZDC BUS N1 72-ION CLOSED (SAKE AS Il2-.I.Z J-1 PEIOI TESIN (SKEAS .1.. '(SAME A 1 .I.I1311 IsAM 1 R.1.6.I1.11 158 LOADS ?Z-l09 

12-115 

12.5.06.03.1 125VOC BUS 1I OTHER OPEN LOSS OF IZ5VEC POWER TO CONTROL ROOK INDICATION NONE REQUIRED FUR 15, REPAIRS ILOSS OF ALTERNATE OFFiETE SEE ITEMS 
IISE LOADS REACTOR PLANT OR TURBINE PLANT OR ADDITIONAL DG FUEL FOR SOURCE FOR BOTH TRAIN$, HOTOR OPERATED 

aiUNCIATORS (f-I0, 102), C-FR RELATED (IS)LOP RESULTIN1INABILITY TO DISCONCT SNITCE CAN aR 
RCP THERMAL BARRIER PUMP TRANSFER PEON DO, TO OFFITE OPERATED MANUALLY VIA LOCAL 
(12-I120, MOTOR OPERATED FOR C-IFKR RELITEDJSIS)LOP HAND-CRANE, BUT INTERLOCK PRON 
DISCONNECT SITCH (?2-1l1 AND FAILED RELAYS NELL STILL BLOCK 
OTHER HISCELLANEOUS LOADS RECLOSING OP SNTD BEERS 

12.t.06.03.2 IZ5VEC BUS fl OTHER CLOSED (SANE AS I2.7.6.1.21 PERIODIC TESTING (SANE AS I..6..( $(SAME A( IIAM AS 11.1.6.1.1( 

- 12I.8.Ui.01.1 IZ5ODC BUS N? CHARGER -- INPUT OPEN LOSS OP I OP Z FOLL CAPACITY CONTROL ROOK AND DGLOCAL REDUNDANT CHARGER REDUCED RELIAHIILITT OF TRAIN B ANNUNCIATION OCCURS ON LOW BUS 
E~TiTORGECHARGERS FOR 15C BUS It 061E ANUNCIATIONiLCA Il5VDC CONTROL POWER VOLTAGE VITO CHARGER NC Ii SET C INDICATION SERVICE. REDUNDANT CCARGER 

PVI _FFCTMHST ER MANUALLY ALIGNED.  
BATTERY DUTY CYCLE ()90 AIN) 
IS GREATER THAN 30 KiN TO 

D ORPRMIT CREDIT FOR TES 
OPERATOR ACTION OUTSIDE TEE 
CONTROL SOON IZ-..I.. IZSOUC alls N? CHOE~la INPUT SHORT IHOV BRR 5Z-UH30 TRIPS TO CONTROL ROOK AND LOCAL ISANE AS I2NI3.)(ANE I .NI.I ______ 

- - -WHTR CHIARME PROTECT MCC.18 * RESULTS IN IWDICtE, NUCATION AT 10 ___ItDO 
EST C LOSS OP I OP 2 FULL CAPACITY LOCAL PANEL 

CHARGERS FOE DC BUS NOC-IF BBLA U Z C BUS N CHARER -OUTPUT VOLTS HIGH RES RIGHER THAN ASSURED0 LOCAL IDICATION D ALAA T TRAIN POTENTIL INOPRA0ILIT OF 

IIOI-SI/8181,0 IVNlITS AS CHAGE 

RATTER! CEARGER VOLTAGE FOE TRAIN B 125 VDC TRAIN B 125VEC LOADS DUE TO I-VOLTS SHUTDOWN, VRRIF REQD SET C LOADS LOSS OF QUALIFIED LIFE THAT EQ FOR IOFVFC LOADS 
BOUNDS TeSlCONDITION8(I 
EQUALIZING CRARIR POE RATTER! 
BANK). FAILURE DOES NOT IRPACT 

___ TRAIN H VITAL BUS 5,T6OR C.QAS 
INVERTERS DUE TO VOLTAGE 
REGULATING CAPABILITTYOT I t_0D 

TC
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TABLE It-I: POSER DISTRIBUTION SYSTEM FISA Page 366 of 510 

LOCAL BFFBCTS AND NT8OD OF INIRINT COMPENSATING 
[T84 I DEVICE ID CCFOlilT 10 FAILURE MOOS DEPINDEST FAILURES DETECTION PROVISIONS EFFECT 0 ECCS IBRABKS 

[!.0.01.01.4 IZ5VDC BUS 11 CHARGEB OUTPUT VOLTS LOW (SAN AS i.i.IIJ CONTROL ROOK AND DGLOCAL (SANE AS I.N.. (SANE AS 1Z.EIII (SAME AS 
BATTERY CHARGER PANEL ANNUNCIATION, LOCAL 
SET C INDICATION 

12.8.01.01.5 1iVDC BUS II CEABGER OUTPUT SHORT WTT CiRGR CONTROL lOON AND Dc LOCAL (SANS i (SANE As NZ41;i3E.I1 A A .N.I 
BATTER CHARGER CUROBNT-LINITS, OUTPUT EiE PANEL ANNUNCIATION, LOCAL 
SIT C _TRIPS TOCLEAR FAULT PEOM BUS, INDICATION 

TI .0-tT RESULTING ENLOSSOFi- -WTOP 

8ATiPULL CAPACITC C(ARlERS (OE 
I1OVC BUS NIt__2-0_CO_ 

Bul .OPEN (SAn AS 12.8.1.1.1) - CONTROL8008AHD00LOCAL (Sl8 AS 12. .. 1) SA! AS 12.8.I.1) I .N.I CRARGE 
RATTER? CHARGER (DEBASER) (TRIPPED) PANEL ANNUNCIATION, LOCAL SET C OUTPUT ER ON I15VDC 

sEt C INDICATION Bus 51 
iFH L~.1i~~ USEf2-OZCLOSED~~ BauiBE WLL' 96T tauIP TOMPROI ETNONE REQUIRED_ - _* NOE HS ALUEPLSCEGE OUTPUT -__ 

EATTERY CHARGER (HURORERR) REMOVE CHARGER NC PEON SERVICE FAULT DURING 3DSGS1SLOP IS A 
sat C OR TO CLEAR FAULT BETEEN UDOUBLE FAILURE SCENARIO 

- - . - . .--- .CHARGER OUTPUT AND BREA11ER OUTSIDE TEE PLANY DESIGN 
BASIE. BER TRIP NOT EQD FOR 

-83 GFAULT ON EUS SIDE Of BR 

-- - - - -.... ---..-----. -. SINCE CHAR NULL CURENT-LINIT 

FAULT THROUGH THIS PATH 

11-8-02.01.1 IZSVDC BUS Nt CHARGER INPUT OPEN L053 OF I Of I FULL CAPACITY CONTROL ROOM AND EG LOCAL EDUNDANT CHARGER REDUCED RELIABILITY OF TRAIN B ANNUNCIATION OCCURS ON LOW BUS 
BATTERY CHARGES CHARGERS POE DC BUS 5? PANEL ANNUNCIATION, LOCAL I11NYC CONTROL FONER VOLTAGE NETH CHARGER EDEN 

-- -. - - . - - __ ____. . . IMDC~t~M --.-. -SERVICE. REDUNDANT CHARGER 
MUST BE EANUALLI ALIGNED.  
BATTER! BUT? CYCLE ()90 NIN) ___ 

PERMIT CREDIT FOE TEES 
OOPERATOR ACTION OUTSIDE 

2-1.2.01. Z IZ5DC BUS 52 CHARGER INPUT SH')Rt 4000 BEER '-IZB(6 TRIPS TO CONTROL OO AND LOCAL AE S ... (SANI AS 1....) 
AYTRE CHA8GER8 PROTECT CC-211. RESULTS IN INDICATION, ANNUNCIATION AT Di 

SET C LOSS OF O I FULL CAPACITY LOCALP 
CUARGERS FOR DC BUS It 

12-.0.01..3 1Z5VDC BUS I2 CHARGER OUTPUT VOLTS RICH RESULTS IN HIGHER THAN ASSUMED LOCAL INDICATION AND ALARN REDUNDANT TRAIN POTENTIAL INOFERARILITY Of $CONDITION LINITED H? CHARGER ____ 
-- . -BATTERT CHARGES -. . .VOLTAGE FOR TRAIN B1125V1------- TAE1E DIUD RO U O W EO hR7RII_ 

SET D LOADS LOSS3 OF QUALIFIED LIFE TEAT EQ POE ITS VDC LOADS 
BOUNDS THIS CONDITION (OG.  

- QUALUINGC[AMB FSIO IS AED 

BAl). FAILURE DOES NOT IMPACT 

TRAIN B VITAL BUS 5, N OR CSASICI 

REGULATING CAPABILITY 

12.8.2.0II.1 VDC DS]? -CARGER OUTPUT VOLTS LOW (SANE AS -CONTROL0NAHD8 8IOCAL --- ---
BATTERY CHARGER PANEL ANNUNCIATION, LOCAL 
SIT D INDICATION 

12.802.0.3 15VDCBUS 2 CHSGE
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1f.02 I5 OVDBUft TH ili8R OUTPUT SEART BATTIRY0Bildill TL ROO 0 N ic LOCAT SAli AS 12.5.2.1.1) S A .i 1 1 
BATTERY CIARGER CUBRRSNT-LI ITS, OUTPUT BER PANEL ANNUNCIATION, LOCAL 
SIT 0 TRIPS TO CLEAR FAULT FROM BUS, IIDICATION 

FULL CAPACITY CHARGERS FOR 
1z5VOC BUS 12 

ANE7DC SUS 10 31-201 OPI 158 I 1. ;I.. F - CONTROL001 1 EGLOg - f (IAIT IZT 1TI-IVIZ rI71 IG R
BATTERY CHARGR (EBRAIR) (TRIPP0) PANEL AINNUNCIATION, LOCAL SEt B OUTPUT BREARER ON 125VDC 

SET 0 INDICATION BUS II 
110Z0.z1z 5VDC1USIz It 203 CLOSED BREAIR IILL NOT TRIP TO PIRIODIC TESTING 01W1EQUIRID 011 - TilWF UEElPLUfCHBGEOUTPUT 

BATTERY CIARGER (EREAKER) RENOV CIARGEE ID PEON SERVICE FAULT DURING SIS/SISLOP IS A 
SET D 0R TO CLEAR FAULT BITBEEN DOUBLE FAILURE SCENAIO 

___ __ -CHARGER OUTPUT AID BREAKER .-*- ODTUTS - F LA D SIGN- 
BASIS. BEER TRIP NOT REQ0 FOR 
FAULT ON BUS 810E OF BIE 

1A0 BATTER NOULD NOT ?8D 
FAULT THROUGH TEIS PATH 

11.8.03.01.1 IZ5VDC BATTERY OUTPUT VOLTS LOB NO EFFECT BITE FULL CAPACITY PERIODIC TESTING NONE REQUIRED FOR SIS, INOPRIABILITY OF TRAill 8 FOR FAILURE OULD ONLI HAVE 
BANE 1 CHARGE [N SERVICE. LOSS OF REDUNDANT TRAIN FOR SISLOP SISLOP, NONE FOR 81 INDICATED IFFECTS BETWEEN 

.IZ.VDC BUS IL LOADS DURING.-iLUFMUUlDG18 LLURUT 
SISLOP EVENT OR OTlER SINCE CBARGER NOULD SUPPLY DC 
INTERRUPTION OF FULL CAPACITY BUS IZ VOLTAGE AT ALL OTHER 
CHARGING, INCLUDING D Z IL . - -- - T113 

TRAIN 8 ICCS LOADS 
12.0.03.01.2 IZ5VDC BATTIY OUTPUT SHORT LOSS OF IZSVD BUS 12, DU TO CONTROL BOON AND DO LOCAL REDUNDANT TRAill INOPERABILIT OF TRAIN B FOR OUTPUT B8ER VILL NOT TRIP ON 

BAII I, LOV VOLTAGE r.. . ANBL NNUNCIATO, L OCAL-------- S D IISLOau ur u1CUlRul T l -TSFAULT, 
INDICATION SINCE ONLY BATTERY CHOG WOULD 

SUPPLY FAULT THROUG THIS 

IS INSUFFICIENT TO CAUSE BEER 
TR1P 

I.8.03.0Z.1 125VDC BATTERY 7-201 OPEN (SANE AS PERIODIC TESTING (SAS IS (SANS 11.8.3.1.11 (SANE AS 
BANE II (BREAKR) 

r~:YYT-V!ZSDCATER-YiTO - -CLOSED EEEBRAEERBILL NOT TRIP-IF - PROI TESTIG ----- POPEEvolN - -T1IEUFAILU~RFPLUJSFAULrDVEIlG
BANK Ni IBRRAEEU( REQUIRED TO ISOLATE BUS FAULT SIS/SIELOP IS A DOUBLE FAILURE 

.1 SCENARIO WEICH IS OUTSIDE THE 
BAKLAT2D(SBGNABASIS 

12.R.UI.1.1 1Z5VDC BUS 1z OPEN LOSS OF I2SYDC BUS hI CONTROL ROOM AND DO LOCAL SANE As lSANE As 
SHUNT PANEL ANNUNCIATION, LOCAL 

.- - ----.--- . . . . . . . . -- -INDIATIN *------~~-~-----~ .-- -- -.. . -.----- ------INDICATION-.

1i.8.0001.2 IIVDC BUS 1 SHORT LOSS OP 115VDC BUS hZ 0BP3 LOCAL INDICATIUN NONE REQUIEED NONS .ASTBNT INDICATION ASI...S.  

LOSSOF 2590 BS 1 CGITBO 8011 ND C LCAL SAI8 A 111.31.2)(SA8 A 111.31.2 

P~llL AliUNIATIli, OCA
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------ --- -- --- -------- ---- -- --- -- - --- 
--- 

- - - - - - - -- - - - -

11.8.04.01.3 GRVC BUS 12 GBOUND E BS 2 POSITIVE OR CONTROL ROOM LOCAL 5013 REQUIRED HNE ZEOUNDS GROUND OF ANT OTHER 
SHUNT NEGATIVE POLE BECOMES GROUNDED PANEL ANNUNCIATION, LOCAL 125000 BUS 52. DEVICE. TIS 

INDICATION ________________ _____ ______ ACTION ENTRY REQD FOR THIl 
CONDITION, SINCE A SECOND 
COMMON-CAUSE GROUND OF NON-EQ 

S-- L)LOADS COULD IDABLE IVC BUS 
SI SR LOADS IN THIS NORMALLY 
UNGROUNDED SYSTEM. VRRIF REQD 

_______________________-ON % GROUND FOR TIS ENTRY ___ 

12.1.0502.1 IZ5VDC BUS 1Z 12-t13 OPEN LOSS Of INVERTER FOR VITAL CONTROL ROOM ANNUNCIATION, NoNE REQUIRED NoNE TECE SPEC ACTION ENTRY 
SR LOADS (BREAIRR RUSSES Is, 6, CAUSING LOCAL INDICATION ____ _____REQUIRED IF VITAL HUS NOT 

AUTO- TRASFERi'TO BACUP SOURCE ___ -_ _ _ ENERGIZED PROM INVRRE.SR. MAT 
IMCC-2I ALSO RESULT IN INTERRUPTION OF 

SSVITAL RUSHES 5,6 LOADS 
1- -O-TcBissBEToIEN TIRE OF SIELOP AND 

RE-ENERGIZING I1CC-? FROM TRAIN 

I2:U.U:2 Z5UCioh~fV_ M-21? - LOSERD SERARER WILL NOT TRIP Tv PEIOICTSTNGNNEREURE NN NORMAL POSITION. THIS FAILURE 
SR LOADS BAEAIRER) REQUIRED TO ISOLATE INPUT PLUS FAULT DURING SS/SISLOP 

FAULT ON INVERTER 15 IS A DOUBLE FAILURE SCENARIO 
WHICH IS OUTS0lIDE H PLANT 
DESIGN BASIS 

l!.8.05.0.1 Iz5VDC BUS 1z 72-213 OPEN LOSS OF 055 INVERTERS, CONTROL ROOM ANNUNCIATION,. REDUNDANT TRAIN FOR CHAS AND TRAIN B CHAR INOPERABLE, TRAIN SEE IEBM PREMATURE SE LOADS BISA!AiEE INCLUDING TRA1I 0 CONTROL LOCAL INDICATION CLR PLOW CONTROL A CLOA LOGIC WILL ACTUATE ON ACTUATION OF CONTAINENT SPRAT 
POWER FOR CLR VALVES SEQ NI SIS/SISLOP. LOSS OF OF VILL OCCUR WITH THIS FAILURE, 
FCV-IIISD/E/I D CEDUNDANT PLOW CONTROL TRAINS SINCE 2(3 8HI-H PESSURE LOGIC 

FOR CLR VALVES FCV- NDIE/lf '1CIS SATISFIED BY FAIL STATE OF 
THE AFFECTED BSAS PRESSURE 
1CSSCL LOOPS IITI _01AL 

NOTSED TRIPES PERIODIC TES G Bo REQUIRED NONE NORMAL POSITION. TIS FAILURE 
SE LOADS IEEEA18R) REQUIRED TO ISOLATE INPUT PLUS FAULT DURIN] SIS/SISLOP 

______ FAULT ON CSAS INVERTERS ___________I A DOUBLE FAILURE SCENARIO 
WHICH IS OUTSIDE TIE PLANT 

I2.8-05,03.1 125VOC DOS 1Z ?Z-204 OPRN LOSS OF TRAIN I 5V C CONTROL CONTROL DOOM INDICATION REDUNDANT iliN REDUCED REDUNDANCY FOR EER ITEM IZ6..II.T Eoco 
51 LPD EBAE OWER toI480 s- N 8M - - - - - - - - - - --NRGIZINGfE-0yENGR 13 SPEC ACTION ENTRY REQUIRED 

POUT-E5,C SSLOP WITH B RE IN THIS POSITION 1 2.805.03.2 IZ5VDC BUS 1Z 72-ZUI CLOSUD BBAEIR WILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED NoNE NORMAL POSITION. 10IS FAILURE 
--SR LOADS __ BRER1 REQUIRED TO ISOLATE PAUL? PLUS FAULT DURING SISSISLOP 

FS A DOUILE FAILRE SCRNARIO 
WHICH ES OUTSIB THE PLANT 

-- ______- DESIGN BASIS - __ IZSOUC BUS 1Z 72-205 OPEN LOSS OF 1Z5VOC CONTROL POWER CONTROL ROOK INDICATION REDUNDANT TRAIN INOP.RABILITY OF TRAIN H, EE ITEMS IZ2.3.6.I 1 
SE LOADS (IIE) TO V SWEI P2, RESULTING IN REDUCED REDUNDANCY FOR O2.3.SIO1, .I FA 

INADILITY TO tRIP'6R CLOSE ANY RERRG1N HVEG 3 ..I.,1...., 
TIE, FEEDER OR LOAD BREAR, POST- SLOPP 11 ISI 
AND LOSS OP TRAIN 8 480 SHOR LOCAL OPERATOR ACTION REQUIRPA 
L2 0S AS D FAULT PCOTECTI ON. TO TEANSI ER SG 13 RACE TO 

MCC'S UNAFFECTED FOR O, TRAIN A OW TR IF FAILUE 
FCVI-l TRAIN LOST OUl TO OCCURS AFTER TIE ER 5-OGC 

FOSCG ALVI FOR SISLOP IS CLOS i POST-SISLOP
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----------- -
-~-----.--~--- -__ 

----__ ------_-__ ---------

IZ.8.05.04.! IZSVDC BUS 12 72-205 CLOSBRD IAID BILL NOT TRIP It PBIODIC ISTING NCMB EQUIRSD Rome NORMAL POSITION. TIS FAILURB SB LOADS (888AIRBR) RQUIRSD TO ISOLATE INPUT 
12 .5.05.FAULT ON BUSU 1 72-16 CONTROLIA 

BUS.00CI0 Ic OUTSDE TIo PLANT 

1- 80.05. 1 125VDC BUS 12 1-2106 OPEN LOSS OP IZSUDC CONTBOL P0WER CONTBOL BOON INDICATION EBBUNDANT TRAIN FOB ICCS IN l T DIN 1 13 

- - SB LOADS - R A I o 4 V BU 222Y N ! G__ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ 

t'i OS .Pfb idLOADS, EDUNDANT VALVBS FOR POTENTIAL SNAP Of TRAIN A DUE I..I.,I.IIlI TRIP OB CLOS OF AY Tis, LO-LO ENS) LEVEL TBSP TO LOSS Of LO-LO BYST LBVIL 
FBBDSR OB LOAD 0BBAB ON THIS _2TRIP CAPABILITY PR TRAIN A BUS.' ALSO &9soct~i E Ce ___ SI/PB PuNps. TERill A #[SLOP I....,I...2I 
UNDIBUOLTAB SIGNAL TO TRAIN A LOGIC B5CONVS 1/U ON BUS -lC OI 
SBQ I LOPSISLOP LOGIC 501 V BD TOLS 

TRIP PUMP BLIBE LOCALLY TO 
ISOL FAULTS OBR TO 

..05.1 1 DCULOS-O-SUCTION MOTOR FAILURES S8OS IT AI ILNT FAULT ON P81 TISTING BONN EQUIBBO B0OII NORAL POSITION. THIS FAILURE SRLOADS8 TO ISOLA T INPUT PLUS FAULT DUSING SIS/SISLOP ABUS 0ZC CONTROL B S COTROL 
IS A DOUBLI FAILURE SCENARIO 

BU DC SOUTSID il PLAST AI 

IZ.O.05.06.I IZSODC BUS 12 ?Z-210 OPEN LOSS OF I25VDC CONTBOL POWER CONTROL BOON ANNUNCIATION BIOUNDANT TRAIN FOR SISLOP, INOPBBILITY OF TRAIN B FOB SB ITEm 1....  SB LOADS 2-US to TRAIN B Do Lt HONN RIQUIBID FOB PO5 NISLOP, NOMB FOR SiN RI 0 C O OFIELD LOCL , P1,040-BST LIVEL TRIP TO LOSS OF LO-LO UST LIV8L 1.2.12.5.1, 2.2.6.14.1, F2-2 IRIGIT AND LIFT 8118 ON C FUEL BIAPIRSI OIL STANDBY PUPP 
PllP81 S OCAL U 12B57068125V8c 12 ---- CLOSED BRABRJSI VILL NOT TB I F PBBIODICTSTIG088180 Tll SR LOADS 72-222 BIQUIRSD TO ISOLATE FAULT PLUS INPUT FAULT BUSING 

BUS 2C1CNT-O2BU 

---------- - 221~-- . - - - - - - - -.- ____ I/SISLOP IS A DOUBLE FAILURE 
(BBIARS) 

PLANT DESIGN BASIS 112.S.05.01.I IZUC SOS 12 724211 OPEN LOSS OF I25VDC CONTROL POR CONTROL ROOK INDICATION REDUNDANT TRAIN INOPIAIBILITY OF TRAIl SIPd $s ITE1. 1 TO TRAIN 8 SIAND NF B 10.188801880 POS SIS SISLOP. 0II7 .TFOS[ ISOLATION VALUES INCLUDING SECONDARY ISCI0C, FUDUCBL 
____ UU-51/23/IA NBA-35IA, EBDUNBANCY FOR Irv ISOLATION 1...1 

B SI ON0L8. VALUES FAIL TO 
LNORMAL OPEATING POSITIONS TS LU 

7 2TO5DT21~VrBN1 721~ L'SI - BRAIRN BILL'NOT TRIP IF --- PIfTOD[CTISTCN NXIIDIBD JII PAIrOIII5TI11U SR LOADS (BIRADIRR RBQUIKOD TO ISOLATI FAULT PLUS FAULT DURING SIS/SISLOP 13 A DOUBLE FAILUR8 SCENARIO 

U[CUIISOITCTSIDU!BIJWNT~ 
DESIGN BASIS 12-.05US08.I IZSUIC BUS 12 12-212 OFFN LOSS OP IZ5VDC CONTROL POWER CONTROL ROON INDICATION REDUNDANT TBAIN FOB INJECTION, INOPERABILITY Of TBA1N B FOB SEg SIE 8 1 2I. Sll --- -SrL0ADS URUID TO 511 12, DISABLING TRAIN------- 1IONB1XQUIBDiFOSJECBC INBTANNNORE[C OUTPUDVEBLASAIRB1N1ROIZ1UT0 

- I CCS ACTUATION, INCLUDING ACTUATE. SIQ NORMALLY COITAINSINT SPRAY ACTUUTION LOCIUD/RBSS AS PART OF AND Do AUTO-START .FAULT-PL 
I R I U C 1TR ATTH0180 

SANAL ACTUATION OF BRIALBS 
AND CONO0OL OF LOADS CAN RI 
CSEDITDFOR O ICIRC 

IIV-51/23/(A Nov850A
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12.05.. 2V S 1 72-212 CLOILLNOT TRIPif 
SR LOADS (E88ARES) REQUIRED TO ISOLATE FAULT PLUS FAULT DURING 1S/ISLOP 

ES A DOUBLE FAILURE SCENARIO 

DESEGN BASIS IZ.1.05.09.1 125VOC BUS 12 72-Zl8 OPIN LOSS Of IZ5VC CONTROL POWER CONTROL BOON INDICATION REDUNDANT TRAIN TRAIN B EMOPlRABLE FOR CLI, SIE ETIN 
* ~ $ 1,6108-~ (D~EE .TO- TRAIN I t9ABCINGFPUNPV - ______ IVITT A rP U E E E l1E--

SSLOP 
12..05.09.2 I25VDC BUS 12 72-!IS CLOSED EREAR VILL NOT TRIP If PERIODIC TESTING NONE REQUIRED NE118 NORMAL POSITION. THIS FAILURE 

I 5 LOADS (BBBAIRB) REQUIRED TO ISOLATE FAULT 
PLUSJAULfDU91 003SBfll0SLO 

IS A DOUBLE FAILURE SCENARIO 
------ - .- - --- **- .-. ..- - - - - - ~ - -- - - - -WHICH IS OUTSIDETEE PLANT 

12.R.05.10.2 125VDC BUS II 72-220 OPEN LOSS Of IZSUEC CONTROL POWER CONTROL BOON NEICATION REDUNDANT TRAIN INOPRABELIT OF TRAIN N SE ITEMS SE LOADS (BRBAIBR) TO TRAIN B NODRAZINE ADDITION CONTAINNENT SPRAT IDRAZINE SYSTEM ISOLETION'VILVEv I , 601IBTSE OTARETSOL PT CONTAINMENT ISOLATION VALVES FUNCTION I8 FAIL-CLOSED. B/U 
C1-0 1 1 CV-534, C-11S, MN AVAIL T INSIDE CONTAINMENT 

1 0 1CAUSING VA5VVSCTO FAIL CLOED -2_2LCL.SBIN IT 
VALVE CV-35B VIA LOCAL OPS OF 

I- _____CV-S32 MANUAL RYPASS OUTSIDE 

12.8.05.1.2 125YoC BUS I2 72-220 CLOSED BREAKER BILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED NoNE NORMAL POSITION. SEPARATE BE 8LOADS 8EEIRR) REQUIRED TO ISOLATE FUCTP SF.L(b)I1 FUSES 
IS ACODOOU:CFUSE 

FAULTSC--AIO 

NON-QUALIID LOADS FROM THIS 
FEEDER (G. SF- 1, WHICE I3 

IZ.BES.I.IIZSDC BS 9 12221POST-LOCI) OPEN LOSS OF 12SVC CONTROL POWER CONTROL 8001 INDICATION NO DN REQUIRED TNO Si ITEMSI.1.I.1.1 
ESRLO01 lE-BREAKRE-------- TO TRAIN R'CONTAI NREPT -~ --- _ _- - - - -- -i ;0 77VLESFT ISOLATION VALVES CV-02, I I, FUNCTION IS FAIL-LOSBD 

106, 141, I11 AND CV-515, SI 
. . .1 EADER VENT ISOLATIEO VALVES - -- -----PL--i-i-f-U--il--ffl

SI-S OUA AND C, AND SAMPLE 
ISOLATION VALUE C V-302,CAUSING VALVES TO FAIL CLOSED 

IZ-820.E.OS. 125VDC BUS 92 72-221 CLOSED RE8AllE MILL NOT TRIP IF PERIODIC TESTING NONE REQUIRED NONE NORMAL POSITION. THIS FAILURE 
-- - -SE LOADS DBRABRI REQUIRBD TO ISOLATE FAULT PLUS FALT DURING SISISLOP 

- - - - . . . . . ~ E S DOEBLE FAELUII3CEE aEto 
WCICH IS OUTSIDE TEE PLANT 

1?..0512. 1 -IiSVDC BUS I! 12-226 OPEN LOSS OF I25VDC CONTRCL FOVEE PERIODIC TESTINDCATICN FOR SISLOP;1113REQUIREDPOTNTIAL-OP AI-FO -RKTEMS-12 11 1. -SE L')AVS I2EEA!?R) TO T80V 5I R 92, C SR T3, AND FOR SIS, REDUNDANT MAIN OFME SISLOP DUE TO 480V SWGR/ cc SR NON-SR 
MCC SISLOP LOCKOUT RELAYS, COOLING FOE ALT OFFSITR SOURCE VOLT DEGRADATION AND/OR DG LOADS CAM RE RANALLY ISOLATED 
DISABLING SEQ 12 SISLOF -- -- ---- --- OVIRLOAD7I,/ POTINTI1 N o- P RIORET70E;ENRE9GIZI go1mE*EUS ~ TIP/LOCEOUT OF NSR LOADS TRAIN A DUE TO: UMISOLABLE CCV FROM TRAIN A ERR. MAIN EFEE 

FLOW BYPASS, LOSS Of LO-LO RMST HAS 2 TRAINS OF FORCED AIR 
VLAELVTRIP Of TRAIN B-SI/F COOLING 

REDUCED RELIABILIT OF ALT CC SL LOFPSITE 
SOURCE
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DSPSN-. NT-. FA E- EFFECT ____ ON I___REMARK 

6 CLOSED iJOllf~i1T TI*IF PE11 ii FIRUIRD 0I ORMAL POSITION. THIS FAILURE 
SR LOADS (BREAKER) EQUIRED TO ISOLATE FAULT PLUS FAULT DURING SIS/SISLOP 

I~~~~~~1 -- ________IA DOUBLE FAILURE SCENARIO 

VOICR IS OUTSIDE TOR ?LINT 

128.06.01.1 IZ5VDC BUS II 72-208 OPEN LOSS OF IO5YgC POWER to DG 12 CONTROL BOOK INDICATION NON0 REQUIRED FOR SIIEISLOP NONE FOR 31818ISOF LIGREO 
S LOADS iON-SIS/SISLP SAF SUDOWN 

1-.0.06.01.2 IZSVDC BUS 12 72-208 CLOSED BREAKER WILL NOT TRIP IF PERIODIC TESTING NONE FOR CCV FLOW BYPASS, P ICONFIGURATION DOES NOT MEET 

COMMON -CAUSE' VULT,- RESULTING -G-dffT-j---- TO UNIS-.- CCV FLOW BYPASS DUE TO LACE O IE 81CEITB IA P 

L8-LQRUS TRP TOOUNISLALATO A ISAULLT 

IN LOSS OF I5VC US TO AND LOSE OF LO-LO 11S LEVEL TRIP OF THE ON-11 LOADS FROM 
-TRIP CAPAILIT8 FOR TEAIN A IBi BUS 

CHO-ASFALISLISI/F 

II
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. C 4032 888AKEB OPENBM - BREAlE TRIPS, CANIlOT BR CONTROL -OOK IIIDICATION REDUNDANT 8HEAIlE FRO SID NB BEDUCED REDUNDANCI OF NORMAL 220 kV SITD BREAKER BETEN s 
(PCO-5) IECLOSED TO PROVIDE POSER FROM BUS FOR S1, DO PLUS ALTERNATE OFFSIT SOURCI TO BUS 11c/1C BUS AND LINE BIDE OF C-IFMR 

SVID 18 BUS TO C-IFIB. OBIR OFFSHI SOURCE FOR C-IFI8 
KI032 10O N BUS UNAFFECTED RELATED (ESI)LOP 
UNLESS BREAKER FAIL LOCAL 
BACKUP (8FLBU) ACTUATES 

12.1.01.01.2 CE 4032 BlEAEEl CLOSED BRAKER CANNOT NE TRIPFED FOR CONTROL ROOM INDICATION, NONE REQUIRED FOE 815, DO PLUS NONE FOR 513, REDUCED NORMAL POSITION. FAILED 
_______ (CB5 ____ISOLATION Of SNUB NE BUS FROM PERIODIC TESTING' ALTERNATE OFFS1TE BOURCE VIA RELIABILITY Of ALTERNATE BREAWER CAN BE ISOLATED VIA 

___- C-IFIR RELATED OR OTEER OVYD NW fill 6011 FOR C-EFMR OFFII SOURCE FOR C-E11ER DISCONNECTS AFTER BFLBU 
FAULTS. BREAKER FAIL LOCAL RELATED (S1I)ILOP RELATED (SISILOP ISOLATION oF SWID NE BUS, TO 

- ______________BACKUP WILL TRIP REDUNDANT ___ ________FRUIT RECL4SING REDUNDANT ___ 

1.BREA.01.0.1 CB1 6E If NEEDED. ALTERNATE 
AND ALL SNUB NE BUS BREAKERS OFPSITE IOURCE REQUIRED FOR 

lll_(IMC Alli IFNI 8B 0121 AS C-COTO RELATEL 0SISILOP PRIOR 
IED TO OI0AU0TION OF C FUEL 

SUPPLY 
1: l.1.UI.01.I cE 1012 BREAIER FAIL TRIPPED REDUNDANT BEER 8022 AND ONTO CONTROL ROOM INDICATION Do AND ALTERNATE OFFEITE LOSS Of NORMAL OFF3111 SOURCE BFLBU FROVIDES FAULT ISOLATION 

iP~~I-~It~~iFE-hRlP HE NRBU RRR 1OLDN MAIN AEU1rT SOURCE VIA SWYD NW BUS BR12 to BUS MECAC, so TEAT SEE IN TEE EVENT TEAT BiEl 
(BFLEU( IFNR OBR 401Z) TRIP TO 60lZ BECOMES C-IVER RELATED SIE1LOP. RECEIVES A TRIP SIGNAL BUT 

-IFISOLATE SKID 0 BUS AND C-IFMR REDUCED RELIABILITY OF DOES NOT TRIP. SPURIOUS 0FL8U 
-SIDI--DE CANNO-11CLOSD ALTERNATE OFFISTE SOURCE FOR BOUNDS ACTUATION OP SIDT NE 
RESULTS IN LOP AND LOVATS POT-SISLOP TEAN3FER Of ENGR BUS DIFRENTIAL TRIP, VICE 
ACTUATION INCLUDING MAIN E 1IC/C FROM Ps DoEs NOT TRIP Bi So3D. 4I11 
ADiGi -TIP DUE TOBUS LOVATETRIP SIGNAL RESETS KEEN 

1IC/ZC UNDERVOLTAGE MOTOR UP DISCONNECT OPEN 

UNTRIPPED C-EVER WR1NTD (EO FALrR aECBU J EI IEIFEREDUC9D RELIARILITI FOR FAULT NORMAL POSITION. BREAKER 
IPCB-5( LOCAL BACKUP VLNO 1IOAE 11EETILTON1 VIOFC-EVER FAILURE PLUS BVLBU FAILURE IS 

(OFLBU) __ of BEER FAILURERLAE!SI)O A DOUBLE FAILURE SCENARIO 
18IC8 IS OUTSIDE 31S/S1SLOP 
DESIGN BASIS 

11.9.0.01.1 CR 6032 BR!AI1R OP8E ARlER TRIPS, CANNOT BE CONTROL BOON INDICATION REDUNDANT BRE FROM SKID Nl EDUCED REDUNDANCY Of NORMAL 22I COTIO LN10REER BRTNEN N 
B-USBilSP(lCLD IGR IROl Al lC BUS AND LiNE SIDE OF C-V 
ISD NI BUS TO C-IFIR. BEER OFFITE SOURCE FoR CIIVNR 
432 FROM N BUS UNAFFECTED RELATED (IS)LOP 

BACKUP BFLBU ACTUATES 

-1C.-9-. ED] Z -BR ER -CLOSED..........IEA RciNoy BE TRIPPED FOR-- AND 012POSTITPUIN.BUILEDS 
(PCB-6) ISOLATION OF 5010 NW BUS FEOM PERIODIC TESTING ALTERNATE OFFEITE SOURCE VIA RELIABELITI Of ALTERNATE BRBAKEE CAN BE ISOLATED VIA 

_C-IFI RELATED OR iBER UNTO NB BRER 4012 FOR C-DVMR OFFESTE SOURCE FOR CPIOR DISCONNCTS AFTERBFLBU 
FAULTS T' 88AISOLAIU16CAL 81ITLOP -1OL MO-ROF1SUD EN Of, To 
BACKUP WILL TRIP REDUNDANT PERMIT RECLOSING REDUNDANT 
_S EAIIR 4032 FROM S8D 1 BUS E 4031 IF NEEDED. ALTERNATE 
I I TDALS iT8Til IO 00 IIOFFIITD SOURCE REQUIRED 
(INCL AIN IFR Baa IZ AS C-IF ELATED (SISLOP PRIOR 

NAULTED ITO11Allk Fll LOCALPUR 
BACIUPU[LL T[P 88DPDPli
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* 12.OZ2.I Ce 6032 -ERRAIRE FI[L TRIPPED IDUNDANT BRIM 4032 AND SWID CONTROL OON INDICATION G AIND ALTiRNIT OFFSITE LOSS OF NORMAL OFFITE SOURCE 8PLE1 PROVIDES FAULT ISOLATION 
(PCe-6 LOCAL BACIUP M BUS BRE8 (INCLUDING BAIN ANNUNCIATION SOURCE VIA SUIO IN BUS 8RIE TO BUS NCiOC, so TBAT SIS IN TEE UINT THAT BEll 

(BFLaUl IFR SER £0121 TRIP TO 4012 8ECOMES C-IFIIR BLATED SISLOP. RCIVES A TRIP SIGNAL BUT 
ISOLATE SUID IV BUS AND C-IFI REDUCED ILIARILITI OF DOES NO? TRIP. SPURIOUS BFLBU 
LIME SIDE, CANNOT BE ENCLOSED. ALTERNIE OFFISTE SOURCI FOB BOUIDS ACTUATION Of INTO MN 
_RSULTS 1I LOP AND LOVATS FOST-SISLOP TRANSFER Of BU BUS DIFFERENTIAL TRIP, V81CH 

A__ __CTOUTIO IICLUDIGI GI FLIlc FROII Yvo s 80utI1T IP1RI Z0101 
IND 1012 TRIP DUE TO BUS LOVATS TRIP SIGNAL BISTS BEN 
NIC/UC UNDERVOLTAGE ROTOR OF DISCONICT OPiN 

12.S.002.2 CE 6032 BREAKER FAIL UNTRIPPBD C-IFR OR SNTD (NV BUS) FAULTS PERIODIC TESTING NOB0AL BREE TRIPS REDUCED RELIABILITY FOE FAULT NOREAL POSITION. BRIEB 
___ PCB-1) LOCAL BACKUP ILL NOT 81 ISOLATED 1 EVENT ISOLATIO IN 1V11 OF C-IFIR FAI[LURE PLUS BFLEU FAILURI IS 

1 F1I, -I LOF IRBFAILUSE BI[TIDTSITO LTTII.URSCIIAR1 
BIC IN OUTSIDE SIS/SISLOP 

08101 BASIS 
1.. ETClii ulull C-1Iral - CONTACTS OPEN -CIFIB U101V AID TIT - E RIODIC TESTIlG BUl lDPF EEtuIlSFP lOUIO I lalELUF ulaIL FUETIO. FElbul 

CR 6031 PROTICTIVE TRIPS (OFF) BREAKERS ILL NOT TRIP II ADDRESSIS ONE TRIP FUNCTION 
BVET OF IFEE DIFFEIBTIAL, (CONTACT 88T) At A TIRE.  

SUDDIN VBIESSUREB OKTHXI 1illU FIUTITIVE TIl? 

TROUBLE. ESMAINING C-IFR PREENT FAULT PROPAGATION TO 4 
TRIPS TO BREAERlS UNAFFECTED kV SVG R1. FAILURE BOUNDS 

UFPIIlUUK tiKBUUII All 
FPASE OR PEASIS Of C-IFER 

I2.S.03.0i.2 CR 4032 C-IFil CONTACTS CLOSED S3ID 8BIRS 4032 AND 6032 TRIP, CONTROL ROOM INDICATION DG AND ALTEINATE OFFSITE L0SS Of NORIAL OFFIE SOURCI DISCONCT 85ItCHlS IN CONTROL 
L bPOTlTIVI TRIPS (UI ) -INNOT1 IBCLOSED.KISULTS III 1 ZUWTOFEU "T SrT 

LOP AND LOVATS ACTUATION, 6011 BECOMIS SISLOP. ALTEIRATE INTERRUPT TEB TRIP SIGNALS 
INCLUDING RAIN GENERATOR TRIP OFFSITS SOURCE AVAILABLI AFTIR 

BUS 1IC/ZC UNDIEVOLTAGB OR AT LEAST ONE OF BUS NlC/C 
RECOVIRS VOLTAGE VIA DE, TO 

lSnT1 lV l I11.AL 

12..04.0I.1 CE 401Z SES--OPEN BREAER TRIPS, CANNOT RE CONTROL ROOM INDICATION NONE REQU[BR FOR SIS, DG PLUS REDUCID E8LIABILITI OF 220 kV SNID 8BABll BETINl NE 
RCLOSID TOTFOVIDI P0WNR FTOT ITOUT 

SNITB N BUS TO RIN IFH FOR RDUNDANT EVID Il RE 6011 IlC/IC. NORMAL OFFSITE SOURCE IFER. DOES NOT CAUSE 
ALTIRNIAT OFFITE SOUECI. FOR C-IFB RELATED (SISILOP UNIAFFICTED LOSS-OF-LOAD UNIT TEIP UILISS 

HB 3UAI515 1 1 8UM ag-11 BBDUHUAl l IB turUlI 

BUS UMAFFICTB0 tiLbSS BISB 
FAIL LOCAL BACKUP (BFLBU) 

1 Z.9.04.01 CE 4012 ERSARIIE CLOSED BEIR CANNOT EE TRIPPID TO CONTROL ROOM INDICATION, NOil RIQUIRED FOR S1S, DO PLUS LOSS OF ALTIIATE OFFSItE IVBEiFICATION REQUIRID TEAT 
_PB1 ISOLATI OF SITU NE BUSFFO l- FERIODICTSTin RIFT 13CONNICT tOCA~T-OURCITORIUSICj - A PPA vtrP0C uRiWAIDORISS 

MAIN GI AND RAIN/A/B-IFIRS RBSETS) TO RESTORE ALT OFPSITR POST-SISLOP OR OTEIR CAUSE OF THIS CONDITION POS!-SISLOP 
FOR FAULT PROTECTION O UNIT SOURCS VIA RDUNDANT ERE 012 UNIT TRIP, UNTIL BEER IS 
TRIP. 8KR FAILLOCAL BACKUP FUKU-PHEL E IBAIBU 13)LOP HUILISAT D E DISCO MTI-1AEu 
VILL TRIP IDUNDANT ERE 6012 LOCAL RBSET OF BFLBU IN SUBD, 
FROM SITD MN BUS IND ALL SWID NONE FO 5S 
III BUS BIlS (ISCL C-TFMR BER 
4032) AS liBDBD
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LOCAL EFFECTS AND 1ET1OD OF RIIIIINT CONPINSATING 
ITSil I DVICE ID COMPONENT ID FAILURES ODE D8P8110T FAILURS DBTECTIOl PROVISIONS IFFECT ON SCCS MARA113 

IB..O.O.IC~l BEAERFAIUR TIPEDREDUNDAT BR_6i IlEND _311D CONTROL 1OOR INDICATION, NONE ISQUIREB FOR 515, REPAIB11013S OF WLTERN0T OFFBITE BFLBU PROVIDES FAULT ISOLATION 
IPCO-11 LOCAL BACKUP NI BUS BIS (INCLUDING C-IFNR ANNUNCIATION OR ADDITONAL Do FUEL REQUIRED SOURCE FOR $US *ic/Ic IN TIE IUINT?IT BIR 

.(B0L.) 14032) RIP TO ISOLATE FOR C-SPUR RELATED 31SLOP POST-SISLOP, N FOR 515 RECEIVES A TRIP SIGNAL BUT 
ONTO U B UB AND MAIN IFNR LINE DoEs 1OT TRIP. SPURIOUS BFLEU 

SIDE, CANNOT BR RECLOSED. . BOUNDS ACTUATION o OID~ NE 1 L BRASULTS I UNIT TRIP CPBUS DIFFERENTIA TRIP NIC 

-- DoEsSNOT TRIP Bill 403 
1Z.9.04.02.2 CB 4011 BIARR FAILUR UNTRIPPED BAIN GENERATOR, NAINI0B-IFBR PRIODIC TESTING NORMAL RalE TRIPS FOR FAULTS, REDUCED RELIABILITY F0R FAULT NORMAL POSITION. BREA0ER 

(PC8-1) LOCAL BACKUP OR SNO (NI BUS) FAULTS NELL _0_ REQUIRED FOR S1S/81SLOP ISOLATION IN EVENT Of RAIN FAILURE PLUS SFIBU FAILURE IS 
(BFLBUI NOT BE ISOLATED IN EVENT OF GENERATOR OR NAIN/AIB-EFB I DOUBLE FAILURE SCENARIO 

BIk FAILURE FAILURE, NONE FOR 11SII8LOP flEC C 1AS OUTSIDE S1S/813LOP 
_____ ____ _______________DESIGN BASIS 

Il.~~~afh -fiIC ll RALR - OINBEK r mlEs, CANNOT BS CONTROL ROOM IDITION M- ONE REQUIRED FOR 315, Do PLUS REDUCED 1REIA8D1LI11 OF Ito ky BRED BREAKER BETWEEN NV 
(PCB-2) RECLOSED TO PROVIDE PONIR PEON ALTEENAYR OFF31TE SOURCE VIA ALTERNATE OFF31T1 SOURCE TO BUE BUS AND LINE SIDE Of BAIN 

_______ IV___ SN B US TO MAIN IPNI FOR REDUNDANT SVED NE BRi 4011 1ICIC. NORMAL, OFF3[T1 SOURCE EVER. DOES lOT CAUSE 
ALTERNATE OFFSITE SORC. FOR C-SPU RELATE (3sIELop UNAFCTED LOSS-OF-LOAD UNIT TRIP UNLESS 
REDUNDANT HBl 6012 FROM NE C DUNDAT BER0 1IIi OPENS 

ACTUATIS 

I~rBV IXC~iIE 1RAR~l__ CL SID BEERl CANNOT rTIP TO C TRIEB1OITON, NONE REQUIRED FOR S11, 00 PLE A15 OFITENT OFFMRT IMEIFICATION REQUIRED TEaT 
(PCB-2) ISOLATE OF SAID N BUS FROM PERIODIC TSTING REPAIRS (DISCONNECTS, LOCAL SOURCE FOR BUS IBC/8C APPLICABLE PROCEDURES ADDIRS 

_____ ______RMiNl GUN AND MAIN/A/E-BPMIS ____RESETS) TO RESTORE ALT OFIEITE POST-SISLOP OR 0T811 CAUSE Of TISE CONDITBON POST-SISLOP 
PFiT VIA RUNDANT BR 401 UNIT TRIP, UNTIL TiEI IP 

TRIP. ERIE FAIL LOCAL BACKUP FOR C-KFM RELA/BD (SIISLOP IOLATED El DISCONNECTS AND 
WILL TRIP RIDUNEANT BaiaIO 101 ____ LCAL RESET OF BFLEU IN SEED, 

8FROIVD(II BUS)AD TILS - NE R 
NW BUS BEERS (INCL C-BFNR BKIR 

________-- ________ -- 4032) AS NEEDED 

1-.05.02.1 C3 6012 BREAKER FAILURE TRIPPED REDUNDANT BRIE 4011 AND OSID CONTROL ROOM INDICATION, NONE REQUIRESD FOR $1S, REPAIRS ILOSS OF ALTERNATE OFSITE BLBU PEOVIDS FAULT ISOLATION 
(PCI-2) LOCAL EACRUP NV RIO IRS (INCLUDING C-EFR ANNUNCIATION 01 ADDITONAL DG FUEL REQUIRED SOURCE FOR BUS 0ICULC IN TEE EVENT TEAT BiER 

- (CFLlU-vS A TRIP SIGNAL BUT 
SITE MV BBS AND MAIN SF1 LINE .DOES NOT TRIP. SPURIOUS BFLBU 

_SDE, CANNOT RE RECLOSED. _BOUNDS ACTUATION OF SlID NE 
S- -IESULTSrTM-DErTllP- ___ __ BUS DIPFRENTIAL TRIF, WHICH 

D01 NOT TRIP BEER 4031 

0ALe 818fRRA!RPSOILU ALUTTSIPP8D0C- BAIAINILTORT O AIR I7IT1 0P8AODIC 1STIMPOSITO.8 I8 
(PIE-Z) LOCAL BACKUP OR INTl (I EUS1 FAULTS VILL NINE REQUIRID FOR SIS/SISLOP ISOLATION IN EVINT OF KAIN FAILURE PLUS BFLBU FAILUB 1 

(BFL110N? 8B ISOLATED 1I IVIIIT OF GilllATOS 08 IIN/All-IFKB A DOUBLE FAILUll SCBillll0 
- - __ -- BR FALllAILUll,- - -- - - -- IIDE1018FOUSISISSO IITC ISOUTIIIS/SISOP 

DESIGN BASIS 
I[.96.U .I CB 4012 MAIN GIN, CONTACTS OPEN NAI/AIE-IPNR Z0 kV AND 4AV PERIODIC TESTING NONE EEQUIEED FOE SIS/SISLOP NONE FUR S1S/BlSLOP NORMAL POSITION. FAILURE 

~CH 6012 M-AKIAJB .IFNI 1__OPPI - **BREAKERS VILL-NOTOPENT - - -- - __ 1W ABEID11 NEW TRIP FUNCTION 
PROTECTIVE TRIPS EVENT OP DIFFIEINTIAL, SUDDEN (CONTACT SET) AT A TINE.  

SPEESSURE OR OTBER MAIN ___ EMAINING PROTECTIVE TRIPS 
-- D.G!N B UATO ORMAINIA/B-IFR 1-7101B P T.i T 

TROBLA. E AWNG PROTECTIVE RU RB. FAILURE EOUNDS OPEN, 
TRIPS TO BRIISS UNAF lCT8D SHOET OR GROUND IN ANT PEA3E 

A l POASIS OF AIN/Al8 1 -IFMs
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LOCAL IFFBCTS AND METHOD OF INllUilT COIPENSATING 
____I___ I I71DgJC ID COMPONINT I0 FAILUIO DEP0E0INT FAILURIS DBTICTION PROVISIONS EFFECT ON RCCS 5AREARIS 

I2.1.06.01.2 CS (012 NAIN cIII, CONTACTS CLOSED 220 kV SVID 8815 4012, 6012 CONTROL BOO INDICATION NONl RSQUIRID FOR SIB, R1PAIRS ILOSS OF ALTERIATE OFFSITE DISCONIICT SWITCO8S IN CONTROL 
Ca 6012 AIN/A/B-IFIR (ONI AND I kV BElRS 11804, 11804 OR ADDITIONAL OG FUEL R8QUI8D SOURCE FOR BOTH TRAINS, CABINETS CAl ALSO 81 USED TO 

PROTICTIVE TRIPS TRIP, CANNOT 01 8CLOS0D. FOR C-IFIR RBLATED (SIS)LOP RESULTING Il ABILITY TO INTRRUPT THE TRIP SICALS 
RBSULTS IN UNIT ?RIP TAISFEE BUS flCItC FROM 8G 

FOR SLOP IVENT INVOLVING 
C-IFER BELATED LOP 

ffIIITiIC8 lull -Slfi 4W52 52AlltOil 8510Ill 01 0 Ol SI PIV IIHObCTBilfNG NOil R8201881 FOR SIS/SISLOP NON FO SIllSISLOP OPERATOR ACTION REQUIRED TO 
CU 6012 (RELAYS) SIGNAL TO TUB8NE/GEIRATOR ALIGN ALTERiATE OFFSIT SOURCE 

CONTROLS AND LOVATS, EVEN IF LOVATS FUNCTIONS AS 
PlEVETINCLOVATS ACTUATIOf Oi DIPR1ID 
BUS IC/C UNDIRVOLTAGE (EG.  
C-IFIR RELATED LOP) 

12.1.06.02.2 CB lA1l 452il, 152Al OFF SEED BRI 011 AND 5011 OPEN PERIODIC TESTING NONE REQUIRED FOR SISISISLOP NO FOR SI/8iSLOP NORAL POSTION IRIEDIATELY 
CB 6012 (RELAYS) SIGNAL TO RAIN GI CONTROLS FOLLOWING UNIT TRIP 

-FAllb LOVWts. SIABAft IAlI CIM 
TRIP ON BUS IIC/2C 
UNDIEVOLTACI AND LOVAT3 

RELAY flY PREVENT PREMATURE 
OPERATION/FLASBOVRR DARAGE OF 

IOTOUOP DISCONlCTliT 

12.1.06.03.1 CB lA1l IR-1 CONTACTS CLOSBC SVYD BHISS 4012 AND 601Z CAN PERIODIC TESTING BOil REQUIRED FOR SIS/SISLOP 108 FOR SIS/SISLOP. THIS INTERLOCK FROM NOTOR OPIRATID 
TREY011 llI - ) - 1 R0CLO5D -DURING IIlliFAILURFEURNO W 1 1 ffDB HI V CONTACTS 

GENERATOR COASTOOWN OR ROTOR OPERATOR ERO0 DURING CLOSED BRN MOTOR OPERATED 
O PERATED D ISCONNI CT OpENK/CLOSE _SIS/SISLOP IS A DO8LE FAILURE DISCONECT IS OPEN (IE, 

S_____STR_- CNll ICil15UTIDE LANT POST-TitCN. PARALLL OTACTS 
DESIIG BSIS FROI RAIN GiRATOR LOW VOLTS 

BLAY 27T-1 PERMIT BRII 

GENERATOR TO THE GRID 
12..06.03.2 CB 4012 IS-1 CONTACTS OPEN SWYD BRIES 4012 AND 6012 PERIODIC TISTING NONE REQUIRED FOB 1I, REPAIRS LOSS OF ALTRNIATE OFFSITS 

Il( --- li-CANNOT BE IBCLS TlUNIT0R ADDITIOSAL U FUEL REQUIlD SONlCI FOR BOTI TRAllS, 
TRIP AND ROTOR OPERATI FOR C-IFIB RILATED 8ISLOP RBSULTING IN 1NABILITY TO 
DISCONNECT OPINING TRANSFER BUS 1IC/IC FE0M DG 

____ -- --- --. --- __ __--.- -----. G C-IFUIRLT80 II ,0P, 

NoNe FOR II 
12.9.06.04.1 CE 40ll 22751- CONTACTS OPEN SWD 8EERS 4012 AND 6012 PERIODIC TESTING NONE REQUIRID FOR SIS/SISLOP NOil FOR 8SI/SISLOP INTRLOCK FROM HAII GIERATOR 

CELI --------- CANNOT III CLOSE TOCONNECT LOBVOLTS BLAI I. RELAY 
RAIN GENBRATOR TO GRID. N0 ENERGIZES URN VOLTS ( 401.  
EFFECT ON 8R1R RBCLOSURE BITE PARALLiL CONTACTS FROM IOTOR 
IIOTOE OPERATED 0 0ISCON3CT U -PHIIOPERAED DICGliCT AlIIII 

RELAY IR-1 PERMIT 1ERR CLOSURE 
VIT 1OD OPEN 

S 170.147CR 101U I CONTACTS-CLOSED - - SIT) I 1IRE 012 -I 10 012 CAN PRIO1IC lSTINU liiXlllDlilREJO! fllISISTOP 10s o FORImm ITS7 il- PTWiFUITE lDO iI lumIWT 
CB 601Z (ELAY) (OFF) BE RECLOSED DURING RAIN OPERATOR ERROR DURING 

GENSEATOR COASTDOWI OR ROTOR SIS/SISLOP IS A DOUBLE FAILUR 
OPIRATED DISCONECT OPIN/CLOS- -- SC1ARIOCUTSIDEP IANT DESIGf 
STROBE BASIS
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LOCAL EFFECTS ND 1RT1OD OF INHERENT COMPENSATING 
8TE1 I DEVICE ID COMPONENT 10 FAILURE IODE DEPENDENT FAILURES DETECTION PROVISIONS FFECT ON ICCS REI1AUS 

[Z107.lITfffii fiflFTSi 1tleTg - OPENSWD 88185 11AD101VCAM E881 TETING IOiE RIQUlRDWF R1TSildIl0 ]O1 FOR SIsSI,0P 
DISCONIECT BE RCLOSBD AS NEEDED TO ALIGN 

ALTERNATE OFFSITE SOURCE. HAIN 

TO GRID 

ElTITOTOITP I ETTCEl CLOE1 IIllOI ITOENIUII R1 ,1 UO OF ALTENATE TFFSTIi 
DISCONNECT CANNOT BE RECLO1D AFTER OR ADDITIONAL DO PEEL REQUIRED SOURCE POE NOTE TRAINS, 

SIS/SESLOP OR OTHER UNIT TRIP POE C-IFMR RELATED 13IS)LOP RESULTING IN ENAILITI TO 
-- - - - - - - -~~~TU1TG1LTSHATE OFF1TI EIFUUJClJO G 

SOURCE NITEOUT MOTORING RIM POE 3lLOP EVENT NVOLVING 
FOC-IFRILAO_(SSLOPSGNERATOR C- INFR RELATID LOP 

121.1Of.02.1 OTOR OPERATED IR, 1-1 ON ROTOR OPERATED DISCONNECT OPEN PERIODIC TESTING NONE REQUIRED POE S1N/S1SLOP NONE FOR S13/313LOP RELAY IS LATCHING TYPE. TEIS 
DISCONNIECT (RELAYS) SIGNAL TO lNERATOR CONTROLS, FAILURE PLUS OPERATOR ERROR 

LOVAfTllBl D1iES1NID DURINIIIEISLOP IRA DOUBLE 
6012. DISABLES LOATS TRIP OF FAILURE SCENARIO NIECE ES 
BUS 111/18 AND 4 kV BRIE OUTSIDE PLANT DESIGN EASES.  
I . . . . . . .AU Il ADlllTSOI QUIE TO 
DRIES 1012 AND 6012 TO 8 ALIGN ALTERNATE OFFSIT SOURCE 
CLOSED DURING HAIN GEl EVEN if LOATS FUNCTIONS As 
UCOASTO il 

12.9.07.02.2 ROTOR OPERATED IR, IR-I OFF ROTOR OPERATED DISCONNECT PERIODIC TESTING NONE REQUIRED FOR 115, REPAIRS OL038 Of ALTERNATE OFFSITE BLA! ES LATCHING TYPE 
_DI5CONCTh_ ELAYS) CLOSEFSIGRAITOGENEEATIOR- OUIDTOJIUFE-LRquEEivi-rfC1unOTUTRIiE,4 

CONTROLS, LOVATS AND SVID FUR C-EFER RELATED (IIS)LOP RESULTING EN INABILITY TO 
B183R 4012 AND 6012. ENABLES TRANSFER BUS IICIC FROM DO.  

TRI1 51 P BU5 10/18I ANVOVIl 

4 kV BRIBS IIA04, 1180, AND C-IFR RELATED LOP 
DISABLES CLOSURE OF SVI BRIRS 

- 112Al1D 60IZL1IIlF 
GENERATOR T8IP/COASTDOWN 

*' -I. OrTFIDTU PIITgo I 125VDC BUS I VOLTS LOY NEOTOuPrRATD DISCONECT PEIODIC TUI U FTITF -TUMIRATU-MCO IECTTIJ 
DISCONNECT (12-132) CANNOT 88 OPERATED PROM OR ADDITIONAL DG FUEL REQUIRED SOURCE FOR DOT TRAINS, BE OPERATED MANUALLY VIA 

CONTROL ROO . POSITION SIGNAL POE C-EFBR RELATED (SIE)LOP RESULTING IN INAILITY TO ATTACHED RAND-CRANE. HOVER_ 
BBLMld pug HU 15-1 onl Ats3-11thR "1)(y 

(LATCHING TYPE), POTENTIALLY FOR SLOP EVENT INVOLVING NELL STILL BLOC[ RECLOSURE OF 
DISABLING RCLOSUR OF SWID C-EFNE RELATED LOP ARID ERS 

IIZ9.0.01.1 Ca foil 125V'C BUS 11 VOLTS LOB LOSS OF RAIN GENERATOR, CONTROL ROO INDICATION NONE REQUIRED FOR 515, KOSS OF ALTERNATE OFFEITE SEPARATE Ito kV DEER AND RCP 
CEOV31 ~ I7Z1I3 - - - ATV1AJBIC-TFNR PROTECTIO- ADUTTTICK11U OR IPAIRS-lOoECrl MTIyryAT---------VMCw IN-TRrPrpEvn------

CB 6012 FOE C-EPR RELATED ISIS)LOP. RESULTING IN POTENTIAL PROPAGATION OF COMMON-CAUSE 
CE 5032 ALT OR DEDICATED SEUTEONS POE LONG-TR INOPERAHILETY DUE TO FAULTS (RE. INTO 4 kV ROOK) ___ 

UPil 8IC/8C FROM DO FOR SISLOP 
EVENG INVOLVING C-IFIR RELATED 

S----_ _ILU.--SCI-A.IOLIPIC- I .
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LOCAL EFFECTS AIND ETHOD OF IISBIlt CONPiNJATING 
ITEM I 08VICE ID CCMPOliNT 10 FAILURB 1D DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICCS 85HARIS 

12.0..02.1ICB 4011 4OV BUS IA0I VOLTS LOW LOSS OF AC AjIILIARI pOI8 TO AINUNCIATION IN SONGS 2 NON1 REQUIRED FOR SIS/SISLOP NONE FOR I2//3ISLOP 
Cs 4032 S WID MII US INCLUDING BI3 CONTROL 8001 
CB 6012 4012 IND 1032. AFFICTD 8RIS 
CB 6032 CAN STILL 8E TRIPPED AND 

CLOS8D UP TO 5 TIMIS USIlG 
IIITEGRAL 8IGI PRESSURE AIR IND 

SF6 RECRIlES BIO18 AC POSED 

IS R8QUIRED TO RBICIAR 

* 50 C12T17T 0W 1i 01 TOTOLTUW LOSS OF AC fIILIART POSER TO ANNUIt I ISS /3 NONE REQUIRED FOR SI/SISLOP NONE FOR A l T l S SSLOP 
CS 4032 SVID I BUS INCLUDING 88NES CONTROL ROO 
CB 1012 6012 AND 1032. AFFECTED DRIES 

CD EDD CAN STILL 8E TRIPPED ANl0 
CLOSED UP TO 5 TINES USING 
INTEGRAL SIGl PRESSURE AIll AND 

IS REQUIRED TO RCIACRGI 

fl- 2 T011.T~rl0I 4IT~ij [ 1PI VOLTS LOW TOS I Uflili io0 Aucli fIIoI ics t3 ION RUlIE FOE sistoLP NONE FOR SIS/SISLOP PANEL LOCATED IN SCE SD 
CB 4032 SNID NI AND NI BUS INCLUDING CONTROL ROOK RELAY BOU. POVER NORMLLY 
Ca 6012 B8R8S 4012, 4031, 6012 AND PROVIDED ll0IkV TO 4O0 IPNR 

- --60 bu . FFICTEDBRIESCS FRO TIONLG L N0N-11 BUS W20, 
8 TRIPPED AND CLOSID UP TO 5 SIE BAC[UP FROM SINILARLY 

--TIBS USING INTEGRAL NICE_ PONRD BUS If R SNID 
P-lUlTIR -1110D SH PD PERiCVIRS. . _ RELAY HOUSE (FI N 

BRFORE AC POWER IS REQUIRED TO NOR-1B BUS 13A1I). JAN01 
-~ -~ - - - RSCEARGR _____ ~ - _____-- SUPPLIES 4800 BUSSES A0l, A02 

12.9.08.05.1 CB 4011 I2SVDC PANEL VOLTS LOV LOSS Of CONTROL PONER, BACKUP ANNUNCIATION IN SONGS 2/3 OVERCURIT TRIP Of 4 kV DRIES 9POTENTIAL FOR FIRE OR REALIGNMENT TO ALTRNTE 
CE 4032 IOP? PONER AND DRIAlER FAIL LOCAL CONTROL ROOM IIC02 AND 12C02 PREVENTS FAULT SIPLOSION At C-1FNR AND ITE OFFSITE SOURCE NOT REQUIRED 
CUSOTZ O -- EACHUPPOVXR-TO SVDlULAI 8O 0lABILIT! TO I SOLATE ZI A ILNLDWITY, FITTINRE 

CE 6032 BUS INCLUUING BRES 4012, BEPAIBS OR ADDITIONAL DG PURL PV SUPPLY AUTOMATICALLY FROM FOR LOCAL OPIRTION OP 80Il 
_________4032, 6012 AID 6032. DRIES CAN__ REQE FOR C-UFNR RELATED LOP C-EFNE CAUSED LOP. POTENTIAL DRIES AND REPAIRS VITHIN I DAY ~ -- - BESTILL-9E OPERATED MADUALLY - _____-- - DAMIUETWIETEINATS OFFSITE CAPAcITVUFU1Ul1uPPLTT 

RY LOCAL CONTROL IN CABINET ON SOURCE FOR HOTS TRAINS DUE TO C-IFMR SEPARATED FROM 
BBCARI SUSTAINED MOTORING ESSENTIAL EQUIPMENT 1 PER 

A ___-_______.- - --. -~-.- -. -.-.---- FI --------____
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LOCAL EFFECTS AND M8THOD OF INHEENT COMPENSATING 
ITEl I DEVICE 10 COMPOMBENT ID FAILURE ODE DEPENDENT FAILURES DEtECTION PROVISIONS EFFECT ON ICCS RARIS 

IEI.O.VE~iDCII125YR-BUS hI VOLTS 1,OW - LOSSan vnn f OFo DCFEL LAEN OTROL RvOONi ANUCIATION REDUNDANT TRAIN/DC OEO RI A go FOR LOU, Lop .1..8.CGOVERNOR CONTROL POR AND SISLOP 
12.4.01.01.1 C1 (012 15VDC BUS II VOLTS LOW LOSS OF Il0 GENERATOR, CONTROL ROOK INDICATION NoNE REQUIRED FOE HIS, OLDER Of ALTEENATN OFFSiTN SEPARATE 210 kV EiE AND NC? 

CB 4031 (12-1081 iMi/iilt ADDITIONAL DO FUEL OR REPAIN SOURCE FOR N INS, OVERCURRINT TRIPS FRVENT 
CB 6011 FOR C-151 RELATED 13ISILOP. RESULTING EN POTENTIAL PROPAGATION OF CONON-CAUSE ___ C foil ALT OR DEDICATED SEUTEOU FOR LONG-TEN1 INOPERANILI1 DUE TO FAULTS (NC. INTO kV ROO)S 

UFIA 1IC/IC PEON PCs FOE 118LOP 
EVENT INVOLVING C-PPR RCLATED 

11.6.1.0.E.IENGR NO 1251DC BUS 11 VOLTS LOS LOSS Of TRAIN A CONTROL POWER CONTROL 1001 AND LOCAL ENGR 13 CAN IE RE-ENERGIZED REDUCED REDUNDANCY FOE NYRCII SPEc ACTION ENTRY CONTROL POWER (1-1) to lR 3, RSULTING iN LOSS INDICATION i PE TAI VIA EI R N R R L LI TEES 

1101 ~ ~ ~ ~ ~ ~ I SISLOPI VG 1-11111-12611 SG 3 

of FAULT PROTECTION DURING~oRs oeoLTI t OF FG8l8P T 0 8I 1 NORAAL OPERATION (L, 0i P SSIC8LOP TRIP Of IkV FEEDER ENGR --98 88 Tt OPEN AND AND 45EV TIRI PROVIDESI 
SELECTOR 103C 882 Ooo)n) 

F1ULT. 0RON1 REDUNDANT TRAINS A 

1 Z.. I 0 15.1 SIGE II It5VDC BUS II VOLTS LOW LOCKOUT RELAYS FOlVOR #I, PERIODIC 
UNDERVOLTAGE AND (1i-110) CC-I MILL Not TRIP AND FUR 515, REDUNDANT NAll IFN I DUE O 186V SUCKICC NOTE. MAIN IFIRAS I TRAINS 
CONTROL LOCKOUT THEIR USE LOADS COOLING FOR ALTERNATE OFFEIT1 VOLT DEGRADATION AND/OR DC Of FORCED AIR COOLING 

- - - ------- - - NOURCE - OVEELOIIFU-111TRI TFIIOP 
Of CINT ADENL UNISOLARLI CCU 
TLON . TPASS, LOSS1 Of LO-LO RiSt 

. REDUCED RELIANILITI OF ALT 
OFF3ITE SOURCEI * UU N 1IC-l4 --- i25VDC BUS 11 VOLTS LOU EUERGENCY THERMAL HARRIER PUNP COTROL OON IDI CATI___ONEO1B Q UIEED_ -No" ioil1COE 1NEDGIECT _1111RE ALEAEIR-pulp 

(Il-OU)DISARLED NoT CREDITED FOE ECCE EVENTS 
04.3.01.06.1 CV-100 IIVDC BUS II VOLTS LOW SV-8V DR-ENERGIZES, CLOSING CONTROL ROOM INDICATION NONE REQUIRED NoNE 

CV-100BCV-IEE VA, I0ES THEREBY 
C0-l00B ISOLATING S/C ULOWDOWN TO 

FLASH TANK AND OUTFALL 
E5a:Y.4.-z-g-----15Y B UE 11 _VOLTS LOW ~TRAIN A NYDRAZINE ISOLATION.CONTROL-1001 1NDICATIO NR D IJN 1AE 'NPRUI.~ T A ---

(11-100)VALVE FAILS CLOSED, CANNOT NENDRZN ADDITION 
REOPENED 

ft 12.0.IT7028 2-Z5VDC BUS II VOLTS LOV CIS TRAIN AACTUATED TO SI CONTROL ROOK IEDICATION N0 1QIR I EED0O 1 SV-7020 (1!-123) LOOP 5 AND C VENT ISOLATION 
VALVES 

31-9.S1.I. E . _125711C BUS II1- VOLTS LOW SEQ I DISABLED CONTROL ROOK IEDICATION- EE-,RDUEDANT SEQITRAIN- -- --- TAIN -1 1,EILOPEISJIISLOP SE-8Q-OUTPUTEE1LAIARE ENERGIZE 
(YR-ll)DISABLED TO ACTUATE 

01.1.04.01.1 IV-5358 125VOC 811 l VOLTS LOW NE-853B FAILS TO OPEN (REAINS CONTROL NOON INDICATION KEDUNDANT TRAIN INOPERARILITY Of TRAIN A -------- - - (Y-130 - CLOSED) ON S/ISLOP, RELAY --- pulp PIAFOIE DELIM CONDART 
83- FAILS Off, DISALING RCIC 
TRiN A F PUUP SUCTION VALVE 

CLOS1D PROTECTIVE TRIP..  

I0 I OPAIO-(I-IT SICS 2-3 R IlB OPI AI
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LOCAL EFFECTS AND METBOD OF INERIT COOPiNSATING 
ITEM I DEVICE ID COMPOINT ID FAILURE NODB DEPENDENT FAILURES DETECTION PROVISIONS EFFECT ON ICC1 REMARKS 

Of1I i05.06.1if- B III-VC BUS 11 VOLTS LON DY-BIN AL T L - - CONTROL OM D TRD N RN R W EPUTO 
(YE-ISO) (REMAINS OPEN) ON S1S/SISLOP CONDENSATE, NEATER DRAIN PuMp PUMPING FOR I[ AND SECONDAIT 

TRIP AND DISCNEGE VALVE RECIC 
INTERLOC FEVENT CONDENSATE 
INJECTION 

01.1.08.03.1 IV-sl Il5VDC BUS 11 VOLTS LOW TRAIN A FV PUMP SI PLOW PATE CONTROL ROOM INDICATION REDUNDANT TRAiN FOE SI NoN INOPERADILITY of t I 
7- 130~iiF B LOCEED REQUIRED POE SECONDARY RECIEC PUMPING FOE El, NoNE FOR 

SECONDARY RECIEC 

_01.1.08.01.1 C-E56 0I5VDC BUS 1l VOLTS LOW SI PLOW PROM NOTE TR1INS CONTROL ROOM INDICATION REDUNDANT FW ISOLATION VALVES 'SI DELIVER! TINE INCRESED, SI VALVE OPEN NORMAL FOR _ 

.-.- - - - -(1:12EVDIVERTED INTO Nmoi-ESMIC- PERIODIC TESTiG PV4115,I CV-DIE, RELIABILITY RDUCED (VII SECONDART RECIEC 
PORTIO oP MNs IN RADER (4-, li3, NOV-E, 0). El NON-ERIENIC PORTION oP IV 

~~ -- . . -- UNTIL EACEUP VALVES CLOSED. ASSUMED IN LOCAIMILE ANIALYSES. 1EDE)1111______ _1_ 

REQUIRID POSITION FOE NoNE FOR MON-SEISMIC READER1 
SECONDARY RECIRCULATION DURING E1 

01.I.0.0O.1 POV-Blit 125VOC BUS 1l VOLTS LOW INJECTION PATE lot CONTROL ROOM INDICATION RUNDANT PLOW PATES to ICE lIJCTION REDUCED to DiD Loops 
____ -- . (T-no............... utTICALL AdlGE to ics Loops A AND C POE of, NONE- id FOR lO-TONE LOOP? EPILLI10dI._ 

LOOP 10 ON1SI/SISLOP REQUIRED FOR LO-40 EWE? LEVEL I/1 LOOPS FOE MIL,11(LOOP C 

0 . 05.1 ICONDCRT iCf ILOCCID DUE TO COMMON-CAUSES 
BILUREB. NoNE FOR 
AUTO-TERHINATION of SI ON LO-LO 

__________________ ENS LEVEL OR FOR SEOMDART 
RECIVC 

03.T 9.03.1 TFCV-li6 15VDC BUS 11 VOLTS LOW MAIN IV CONTROL VALVE TO BG A CONTROL ROOM INDICATION REDUNDANT ISOLATION VALVE FOR REDUCED UDUNDANCY FOE MAIN FV VALVES CAN NE MANUALLY 
CV-IIZ,IOS,144 (YE-ISO) AND BYFA3S VALVES TO IN A, N, I__ CU (MOM-El), REDUNDANT ISOLATION CONTROLLED FOR SECONDARY 

C ILL NOT CLOE TRAIN C FOR UYPASS VALVES RCIC 
IIIV-SLOP ((V2-13 SW-0), S0-Il) 

OE.I.DS.0Y.I FCV-IIIZ DEUVOC NUS 11 VOLTS LON IV-111E CANNOT HE1 NERGIZED TO CONTROL ROOM INDICATION NoN FOR INJECTION INOPiRABILITT OF CHARGING PUMP CHARGING FLOW NOT CREDITED FOR 
(0 - FULLY OPEN 0CV IIIP IPIGII TO LOOABT 

AUTOMATICALLY P O INJECTION.  
MODULAION UNAFFECTED FOR COLD TR 80 [DA i 
L DIVORTE II T 11 SNHOT - PI---IC TIST 

LEG RCIC PEIMARY PATS 
FUNCTIONS _ICISCULATIO 

~OZ.EIBICV-ETA ~ IIV BUDS I I VOLTS LOW VALVES FiILCOSD CONTROLEOON IH I A I N G E E U~ f roll 
NCv-IEN (YE-1301 
ICV-4 ETC 

03.4DIXY.UC-111E _ __IEIVDC BUS 11I VOLTS LOW SV-1111 CIMOTIE1SNE1GIZED TO-CONTROL 2ON001TO~0rD IIETO7O EIoEirLo~ib~PJPERGN LWNTCEIE FOR1_ 
(YE-ISO) FULLY OPEN FCV-111 REQUIRED FOR CL OR 0L0 INJECTION PATE to Loop A, NONE INECTIO 

AUTOMATICALLY FOE INJECTION REQUIRED FOE CLE OR CLS 
- ~ ~ ~ C- 41SYEU. dYI....IZ5VDC BOS 1I VOLTS LOW......MIN PIDYPASS VALVES-T T0IG CONROL O INDICT O - 111111-REM IfTi1 -NFUL INOD UCruITYrrEI i~~~ N O -LTIf NOT 

CV-143 1YE-130) AIR/C WILL NOT CLOSE ON TRiN SOLENOID VALVES TO CLOSE BYPASS VALVES FOR SI OUNDARY, ADDRESSED IN l/ L 
CV- 144 A EDS/SISLOF, VALVE MODULATION IASS VALVES FOR SI, CONTROL POTENTIAL DIVERSION Of 

U8FFECT8Dl 0UTONATIC s1c1018O BBCIS C Oll I 1EIONVS OR - .  

SLOWDOBN ISOLATION ON BFOAS-A ANUAL CONTROL OF LOVDOWN STEM UNTIL ELOADOWN I SLATION 
AND AFNA3-1 DISACLED El ISOLATION VV VALVES CLOSED REMOTE-MANUALLY 
.ASllIDL-AIRGIZING Of RELAYAAIIil1AI.  
MANUAL CONTROL UNAFFECTED
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LOCAL IFFECTS AND HRTIOD OF INERENT COMPENSATING 
IIM I DIVICS ID COMPONINT ID FAILUll 8ODE DIPINDIT FAILURES DETECTION PROVISIONS IFFICT ON ICCs RMARES 

1t .9.07.03.I OTOR OPERATED IVEC 40S NI.VOLTS LO V TOI OPERATED DISCONNECT PIRIODICTSTIG NONE REQUIRED FOE I00, REPAIRS SLOuS Of ALTEUATE OFFIETE ROTOR OPERUTSD DISCONNECT CAN 
0ISCONNICT (YZ-1121 CANNOT BE OPERITED FOR OR ADDITIONAL DO FUEL BIQUIRID SOURCE FOR 11OTE TRAINS, B1 OPERATED MANUALLY VIA 

CONTROL ROOM. POSITION SIGNAL -- FOR M-IER RELATED (8ISILOP RESULTING IN INASILIT! TO ATTChED MAID-CRANE. ROVEVIR, 
IILI.S 08 AND .1-0 FAIL Al-I3 t12511OC BUS ICJIC FROM DGa INTRLOCt FROM FAILED RELAYS 

(LATCHIG T1PE). POTENTIALLY FOR SISLOP EVENT INVOLVING VILL STILL BLOCII REC1OSURE Of 
1 ( 0DISBLING RECLOUR Of SVID )C-1R RELATED LOP OYD BRs 

10.2.1.081 DC t 12500 Bll i 
01.2.00.1.1 V-5R 3A 125VOC BUS 12 VOLTS LON LOSS Of TRAIN I CONTROL POSER LOCAL INDICATION NEGE 52 CAN BE1RE-ENERGIZE REDUCED REDUNDANCY FOR 
- ~ COTROL0FIYR(12-OU0 - ToOWGRI D- -PHI I'ilF I1S fiRGifflifr- ____ 

(NGR 11-- T ER1) 
10.1SI.01 .1 Dl El 1 EC BUS It VOLTS LOW LOSS Of Do FILD PLAIN AND CONTROL ROOM ANNUNCIATION RIIV8DI5A 1T5VIG Los Of TRAIN Do FOR IS, LOP 

(12-211 - - - GOVERNOR)CORTIOL --- - T 
01. I. BV-8O5 I 1- A II5SVEC BUS It VOLTS LON M-ISA PAILS TO OPEN (REMAINS CONTROL ROOM INDICATION REDUNDANT TRAIN INOPERAIILITT Of TRAIN I 

(YZ-1111 CLOSED) ON 1ISISIILOP, RELAYS________ PUMPING FOR SI AND NECONDARY ____ 

TR0I3 B BN PuMp SUCTION VALVE 
CLOSED PROTECTIVE TRIP _ _ _ _ 

01. .904.D1 [ VOLTS LO IV25V$CPILS*NCLOS - CONTO ROO12ND CI T IOIIIDUDInTAF FL - OPERI'rI-r-rTRnrrl 
III-ZIII( (REMAINS OPIN 01 aSIISL'OP CONDENSATE, NEATE DRAIN PUMP PUMPING FOE S1IAND SEONDARY 

_____TRIPS AND DC-I7C5 VALVE BUcic ____,ITELOCI PRVENICOIlsEiAT 
ICTION 

SI.1.01.05.1 MV-851A I115VDC BUS 11 VOLTS LOS TRAIN 8IV PUMP SI FLOE PATS CONTROL ROOM INDICATION RDUNDANT TRAIN FOR NI, NONE INOPERABILITY Of TRAIN NI______ __ __ 

- _____ ~~~~ 112-ZIIF -- - - ~BLOCKED --EURDFREOE~ICR-PMIr~lT~rO 
SECONDARYCIi -C 

08.0 -.1 I 8 2ZA IISVDC BUS 12 VOLTS LOS SI FLOE PROM NOTE TiNs CONTROL ROOM INDICATION REDUNDANT PV ESOLATION VALVES 131 DELIVERY TIME INCREASED, NI VALVE OPEN NORMAL FOR 
VOLTS DI05ITOD1OA EON-SEISMIC PERIODIC TESTIN-G - - 0CV18 8I1I FOR-SISBPAllMSIL OTIO ofF1i C OR TEDICOS CAa 

PORTION OP MAI FlM ER DDTR I , Al, MO-IL, :1, 80 S IC ORTON BFFE 
UNTIL BACKUP VALVIS CLOSED. AISUAtD B LOCAIMSLB ANALYS S.ILIAIL I 
REQUIRED POSITION PR--ORTIL FO- lLOP IVoT IOLVIG lILL S L ISOCCBLS8 
DSCONDAL RCIRCULATION DURING 8S 

01.1.09.U4.I MOV-VEOA IIUVEC BUS Il VOLTS LOW LIECTION PE NOT CONTROL ROOM INDICATION REDUNDANT PLO PAIT to RCS ICTION BEUCID TO Ill L0OP 
VOLTSZ-ll- LO. LUTOMOTILL ALIG AD TO RCSOSORI I FOLOS, LOP 

LOOP A O IOR SISLOP REQUIRED POR LO-L REST LEVEL lE LOOPS FOR S (LOOP LC 

VOT O-5A IL OO (IIIIS UIM-TRRLITIO OF r ON LO-LO 
Rel LVI OR I FOR SECOIDAI 

th ul OFF DIS- ---- LI- - 88HCISC- -- _ __ 

01.4.09.04.1 PCM-157,158 125SC BUS 1 VOLTS LOS MI CONTROL VALVES TO TSI CONTROL BOOM INDICATION REIUEDINT ISOLATION VALVES FOR REDUCED MOUDANCY FOR MiNI PH VALVES CAN IE MANUALLY 
CV-11Z,1lSI11 ((2-1111 , C AIND BPASS VALVEIS TO /G FCV (NOV- , MO-i), iSOLTION CONTROLLED FOR ECONDART 

- -- A~ ,VC MILL EOT CLOSE ON1 REDUEOAUT SOLUOIDS-1TBPASS 1EIC 
TRAIN a SISPSISLOP VALV IS ( IA S AIV-BCI, 

8.2.11.V1.1 SEQ 2- -- -1ZSVDC EUS It VOLTS LOW SEQ I D 180LED CONTROL ROOMII DICATION -- IlDUNDAIT ISOLAtI TRl0A AL I SI D OILP I I / IIICSLOP I UULATSI R JEGIFO 
D0 ITT, tDtIAlISALED to ICTUA l 

POTO2FHl U811 4,14 092,Ii 0-BSI OTO FF
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LOCAL IFFICTS AND 88TOD OF INMBINT COEPiNATING 
ITl8 I DVICE 10 COMPON1IT I FAILURI 8ODE 0RPINDNIT FAILURES DITECTION PROVIIIONS EFFICT ON ICCS BARIS 

02011 CV-304 I 015VOC BUS It VOLTS LOW EEOLITNS BACKUP N2T00CV-ION CONTROL ROOR -ND ICIRATIF WRAP O UTOMATI1irACKUFTO -U E 
CV-30S (71-2201 INSD CONTAINNT (ILE) BY RUNDANT BYPASS VALVE IN CV-305 SAFE SIDE OF ENIELD VILL.  

CLOSING CV-531 BACKUP 11 SUPPLY ___ACCESS AND UlE BOUNDED B1 

03.1.01.03.3 CV-30 IISVDC BUS 1 VOLTS LOW ISOLATES BACRUP It TO CV-301 CONTROL BOON INDICATION LOCAL MANUAL OPERATION Of LOBE Of AUTOMATIC It BACKUP TO MANUAL BYPASS VALVE LOCATED ON 
COIO 1222)INSIDE CONTAIININT (11L21 ET REDUNDANT SSI VALVE 1N CV-305 NAPE SIDI Of S1ILD BALL.  

V- - 0)CLOING C
1111TINO DOSE CALCULATIONS 

05.2.07.04.1 SV-601 150VDC BUS It VOLTS LOW TRAIN N MYDRAZIIN ISOLATION CONTROL ROOM INDICATION REDUNDANT TRAIN INOPERABILITI Of TRAIN B 
(Y-10JVALVE FAILS CLOSED0, CANNOT BE NDEAZINIADDITIOB1 

(73-120)D 

01.4.11.06.1 SV-10tA 15VDC BUS It VOLTS LOB C13 TRAIN B ACTAD O If CONTROL ROOM INDICATION BoNE REQUIRED NoNl 
89-101c- - (12-221 ) AND C VEN IOLATION ______ 

VALY1S 
01.1.10.05.1 10-3302 IISDC BUS It VOLTS LOW OV-3102 FAILS CLOSED CONTROL ROOM INDICATION NoNE REQUIRED NoNE 

02.1.23.02.1 FCV-Il50D 15V0C BUS Nt VOLTS LOW LOSS Of POWER TO TRAIN B CRIE CONTROL BOOS INDICATION, REDUNDANT TRAIN A CONTROLLVM LONE Of I Of I REDUNDANT 
FCV-ill58 (12-213) INVERTERS. TRAIN I CONOLLERS ANNUNCEATIO CONTROLLEU FOE SACS Of 

-DFCVOiTI [ C DISABLED-OR FCO25)5D/FDl 
CONTROL 

I1.01.12.1 SICI It 125DVC BUS Nt VOLTS LOW LOCKOUT RELAYS FOR ENGR 02, PERIODIC TESTING NONE FOR 1ISLOP, NONE REQUIRED SPOTENTIAL INDP OF TRAIN B FOR 1IG& 13 ISOLATED ON 
-UIRVOLTAGE AND (?[_i6 - MCC-(7 -CC-A$ ENGR 1- 126CC)- -111111 

CONTROL WILL NOT TRIP IND LOCKOUT COOLING FOR ALTERNATE 0FF11T1 VOLT DEGRADATION AND1OR DO LOCKOUT RELA1E. 101 REV REQE 
T0EIR N08 LOADS ORC OVERLOAD, V/ POTENTIAL INOP Of TO INDIVIDUALLY ISOLATEVC 

ISOATI SAlUPitTO V-35 CllRL 001 IIDICTIC L~illllII~PHTI~ll ,680V ITOMT1fMU to ce idll 9if LIf url~l Ufic-I8 1 

FLOW BCPASS, LOSE Of LO-LO ItDT LOADS PRIOR TO RE-ENERGIZIN 
LEVEL TRIP Of TRAIN A CA111. IVGR SPA PC8 T-SI ISLOP. Bo 

INID C TINI- - -- )-l SONDN filEALDUIC EF-305A SATPIFSIDI OOFSillbIAALL FR 

OFFENTE BOGNER BGlB. MAIN IS IAN I TRAIN 
of COOLING 

115DC UCOI2 VOLTS LOW C-VGR 5 IA CC-2C IICC-A S L A lPRIODIC TESIGR II DBI 

fLAllIDS A~l ISLAIO COT0 08IDCTO BSI fI lIIPA ILI 8l 8lDVIULIIOIIVR 

POTENTIAL IMP? Of TRAIN A DUE O5/1CC-3 LOADI PRIOR TO 

TALY FAILSAIL CLO80 CSiOW 3II18 al-DIRGlill ADDITIU3 

OP TRAIN A I/F. RCPB ALSO 
UNAVAILAVLE FOR NOTE 

.. 4.08.1 M AIM - BUS II IZVVC -3VOLTS LOW B 0R CANNOT BE TRIPPED IF CONTROL R00 INDICATION - 018I10 188 1l LTEREATOFSITESTEC ICACTIONRNTRY 
S (DREADRE) CONTROL POMEE CLOSD OR RICLOSID If OPEN, REDUNDANT TRAIN FOR LOLOP SOUNCE INOPERSBLE, RESULTING IN REQUIRED PUB IBIS CONDITION 

IRSULTING IN LOSS OF ALTERAT I POTENTIAL LONG-1ERM 
OFFSIT SOURCE TOSI IIB C FlDI TISIN 0IT IABILITO OF TRAINl8OR 

8IELOP DUI TO INABILITD TO 
TRANPIR BU IC FROM DG TO 
OPFSITSESOUICR 80B CIFlR I- -A--A
RELATED LOP 

OF COOLIU
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SOD? FOR ILICTRICAL/ACTUATION DPINDBICISP 

4I 
LOCAL EFFICTS AND 87T1OD OF IlBERNT COMPINSATING 

ITE1 1 DRIIC ID -COMPOENT I0 FAILUED NOD DEPENDINT FAILURIS . . . . TICTION PROVISIONS EFFICT 0N ICCS _ lEARIS 

12.1.05.07.1 BUS IlI BUS 11 IISVDC VOLTS LOW RCPS A AND C CANNOT NI TRIPPED CONTROL 001 INDICATION REDUNDANT TRAIN FOR 113 DURING RDUCED TRAIN A ILECTRICAL ITECI EPIC ACTION INTIT 
NSR LOADS CONTROL POWER OR R1STARTED. tI R TRIP PLANT STARTUP OR FOR 1IELOP, MARGIN FOR SIR DURING PLINT I/U REQUIRED FOR INOP ALTERNAT 

- ~- UNIFBCTDD ON EUD-obuff DURVC (LJiI1iSOll~YITREIGIJL1IAIM19k...l 
NORMAL OPERATION TRAIN A ALT OPP3RUTE NOVICE ALSO FIIRE T0 TRIP RCPm I1011 

.0op, CAU.IN POTENTIAL LONG 0CCPTALE FOR a 15- VOLTAGE 

1ti.5n7. 8lo3 flr ?11S 11 125VOC?;J~u!" VOLTS LO 

DUE TO INASILITY TO TRNSFIR FOR POT-DCP 1P5O 
0U. tEC0.5. BUS TO 0C1F1C B / CONFIGURTION 

-- ______ ______ ~~C-IFMR LOP ___ .- _____________ 
11L0.DNE EZ-E104jJSIEEZVDC VOLTS LOW ilE CANNOT ER TRIPPED if COTW ONINI IN NR A fEtI fOUCE POE2 IEN, TRAIlN A LTERNAESIT E 'Tiff - -ifi-PEC AICTIONENTRT 

1BREARERI) CONTROL POWER CLOSED OR RICLIOSED If OPEN, REDUNDANT TRill FOR IIILOP 10131CR INOPER1ANLE, INSULTING IN REQUIRED FOR TIII CONDITION1 
RESULTING IN LOS8 OP ALTERNATE POTENTIAL LOG-TEN__ _ _ __ _ _ 

OFiSti IoUwa To B OC------- tic INOPIIRILITTOTRAIN 1FOR-2 - -____ ________ 

UDVOALOP DUE TO CNA1ILTI TO 
TR.N0F051 BUS tCc ICON Do to__ 

.1.0.10...C..0. ... S.11-5- -V S LOURC fi C-IFR 
RELATED LOP 11.1.05.O.1 EUS InI BUS tiDl 15V~d VOLTS LOW RCP RAND ICIT CANOT N i CONTROL R001 IDICATION NN FOR 81E DURING PLANT REDUCID LC MARGINC ON I STIci SPIC ACTION NTRY 

- 9 N LOADS -CONTROLPOE TRI0 OI RISTAITID, I STARTUP R 0UNDN TRAINAND TRII FOR III DURING PLINT /U E18QUIRED P0 INOP ALTERNATE 
I/NISLOP TRIP REL05 1881 TIE NRIR TRIP FOR NLOP, NoNllE ( / TIE lERSL CoL80 . OFFB1TE NOICE ON TRAIN N.  

CANNOT ED ENIRGIZED to TRIP REQUIRED FOR SI DURING NORAL CLOAII. TRAIN IT OPRS AIL FAILURE TO TRIP ICPs I1ON 
RCP AI, R ANDSOP, CAS1 OTU TI 0 ACCBPTILS FR II it LT 

UNAFECTID LONG-TERN I OP OP RAI I FOR VOLTA E CALCULATION DC-3l 
_11LOP DUE TO INARILITT TO IFIR (DC-F POFORP 35T-..P .1 

S-. - .-- __________ US JlCRO D0O0 TO OFFI1TE N1 COIIIATION 

C-IFR LOP 01.1.04.05.1 BUS lie, ZC RUE DEC VOLTS LOW - RELATE 111-31 AND0 I11-SI CONTROL ROON ANNUNCIATION REDUNDANT INPUTS OF 1 81l, REDUCED RELIA ILITT Of TRAIN A TRAIN A C8AN LOADING ILL 
UNDERIVOLTAC------ DE-INIRGIIE. TRIN A*CSIRE-- - tillLTILUOI1L i1GRfF1iwV -p LO1 BUS Ic (TRAIN IF 

UNLAY DLl PAR, 1VDR LOGIC CONDITION S VOLTAGE RCOVERT ANN SQ I BECOMES 1/ ON RUE 1C UV UID GROUP N DTLOT. tIiNAIL 
INPUTS _ - - - --- OFSIS- 30UCIIOfCT- 8 MIT 

CONCURRENT SUS ZC LOB, 811CR 
I 9TIAT NOULD RD A DOULE FILURE 

SCH~IRIO 01D.1.04.011.I RUS tic, I RUS DEc VOLTS LON RILI 1 AID ND I II 1l CONTROL 1001 ANNUNCIATION RIDUNDINT INPUTS ICR NG RDUCID RELIAILEIT Of TRAIN I TRAIN I Cl LOADING ILL 
UNDRIVOLTAGE DE-ENBRGIZD. TRAIN N TaAl TiRE RIUNDANT TRAIN FlR DlRLOP Call FOR 118 AND UINLOP FOLLO RUE 8C VOLTIG ICOVRT 

SISLOP RELT IPDR VDR LOGIC' I8N-SIS TH LRTIP ORI O (ITI8II C110 OIOUF i 11111 
BECOMES I/l ON RUE lC UV 

INPUTS 
7 - 1 1. ..I. C-5OE - 'EUS DC 1iSVdC -VOLTS LOW TRAIN A SI PUMP CANNOT RE CONTROL R100R INDICATION RE _ 1 DUI1AT TR I NJ-OR-11- ND I O E A I TT f A N _ _ CONTROL COR STARTID OR TRIPPED SECONDARY RCIRC, RIUNDANT PUNPING CR I AD E TCONDIE 

ROVCP5NA//C CLOTURE FOR LO-1.I RCPRCH RIDUCED REIUNDINCY POER l__0SItU 
S-llUTO-TREINTIONOP ONLO-LO. .(- O _08-P 355 _ 

RIST LEVEL 01.1.OU.15.1 G-3B BUS DIC 125VOC VOLTS LOW TRAIN A1PI PMP CANNOT 9 CONTROL ROON INDICATION, RIDUNDANT TRAIN POE SIS, AND 1BUORABILITT OF TRAI A R5ST CALCULATIONS INCLUDE 
CONTROL POWER TRIPPED OR RSTAIRTED, AND ITS CPRIODIC TESTING VPOTGPING, IIPUCPINGOFORVIDDCONDAET -CV-A61P I S 1 

NINIFLO REMAINS ALIGNED TO ACKUP MANUAL RINIFLO RECIRC, OR PARTIAL DIVERSION Of BACOUP ISOLATION AFTER 3D 
CONDENSED ISOLATION VALVES (INS-1TS, TRAIN A FLOW TO CONDESESR VIA MINUTES. LOCATION NOT 

1?1 FORICST INVCTORY Cl-SII S 1-0TSICI 

TSAIfolDBM A0068FI
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LOCAL IFFICTS AND BTHOD OF INHEIIT COPENSATING 
Ifi I DEVICB ID COMPONST ID FAILURI M001 DEPINDENT FAILUIES DETECTION PROVISIONS IFFICT ON CCS _ IlHAR1S 

A-1;.1.4. G-1CGc-1D BUS jIC IVBC VOLTS LOW TRAIN A CODSAt PUPS WLL CONTEOL D 1 INICATIOi N Rl ol FOR IJCTION FW.  
CONTROL POWIE Nor TRIP O SEQ OR Bus CLOSURE OF SUCTION VALVE IBOUCED BILIABILITY AGAINST 

UNDIVOLTAGE SIGNALS IV-85118 PREVINTS CONDENSATE IIECTION OF CONDENSATl By 

INICTION TRAIl I 

0I.1.11.15.1 U-36M BUS tIC IZ5VDC VOLTS LOW TRAIN A E1ATI DRAIN PUMP WILL CONTROL ROOM INDICATION NoNE REQUIUD FOE al FLOW. NONE FOR IIJECTION FLO.  
_ CONTROLPOWER NOT TRIP ON SEQ OR F PUMP CLO8URB OF SUCTION VALVE RIDUCED BIDUNDANCY AGAINST 

TRIP IG-IL- INV-ili PRevln CONDENSATI I aJECTiOn OF CONDINSATI By 
INJECTION TRAill A 

DE.1.1.1. G-EM BUS Sic 115VOC VOLTS LOW Till A CIARGING PUMP CANNOT CONTROL RooM INDICATION IDUNDANT TRAIN IIOPIABILITY Of TRAIN A 

CONTOL POIR Rs STARTID IF OFFOR TIPPID h ll0-.iF -Iilc 

If RUNNING CLE AIN 
08.3.01.87.1 BuS SIC BUS tiC IIVDC VOLTS LOW Atil BILAIS 117-31, 11-T1, CONTROL DOOM INDICATIOil EDUNDANT SEQITRIN TRIN A1DISABLED FOR NoTl RELATE ARE D1-ENDROIZE TO 

COmTEO P .lls Ili-II, Ilt-Ill R1 0pp . 38Q 1 L o i llR oP LA aCTUATE. FAILURE PREVENTS 
INITIATIS LOB, SEQ I LOP LOGIC GROUP A. REDUCED REDUNDANCY START Of LOAD GROUP A LOADS 

_____ - -1BCOMES Ill ON NOSZC u! AGAINST SEQ I LOP/ISHLOP DURING s AND DETEIPS Do 
IPUTSAI DURING SISLOP 

10.1.02.05.1 DG II BRAilR NES SiC I15VDC VOLTS LOW INABILITI TO TRIP DG Mee IF PERIODIC TRSTING NONE FOE iEt CLOSED, DINOPORAEILITT of TRAI A FOR VEEQUIRNS ESTET TO TECH SPEC 
CONTROL PoWER CLOSID 0 TO CLOSE DG ERIE IF REDUNDANT TRAIN/DO FOR E SIND SISLOF. WiTl CONCURET ACTION FOR SINGLE FAILURE 

OPEN open INOP ABILIT of tIAI I DUE TO RELIEF DURING DO TESIG 
DELAYED 01 PREVENTED BUe SEC UNLESS OISLOP LOGIC CHANGED TO 

____ --- - - ___ -- - - - . - - --- -- - - -- ___________________-UNDERVOLTAGE, If DEUR INITIALLY 11ILOB 

C80SlDT0BTFU818FCLOSIDO 

OPS 
1___I.I.BS.NS.1 ISz-IicEZ Bus Sic IZSVoC VOLTS LOW BREAKER CANNOT 1E TRIPPED OR CONTROL ROOM INDICATION REDUNDANT TRAIN FOR 118LOP. INOPERANILITY OF TRiNl A FOE FAILURE TO TRIP EICOI WOULD 

1IRIIIRF NT O oWR. -RECLOSED.,DEGRADING-TRINA -1jlim is -1 DOEEUIFO 1ILO PIEOirlon REI1EfTEIBG~NCP 
SISLOP RESPONSE FROM DGoSEVIAEL A SIic 

11.1.EY.Il.1 I52-IICoI BUS SIC IZ5VDC VOLTS LOW flERhIER CANNOT ME TRIPPED OR CONTROL ROOM INDICAION REDUNDANT TRAIN FoR SI81LOP 8110PERAJILITY Of TRINl A FOR seNecE MiNl GENERATOR 

1RIAIIRjI -- CONTROL POVIR -RECLOSED, DEGRADIEG TRAI A oil- 1RMOA7LOIN7OEILPIDRIEPUILF3[TO1NFEUUSU w 
SISLOP RESPONSE AND PREVENTING FOR TRAIN A INITIALLY ALIGNED HIS TRAI A ALIGNED TO PRVINTS AISLOP 1 1TCTION, 

TRA I B 5115W? if EREAK TO ALTERNATE OFISIT SOURCE ALTERNATE OFFIT SOUICi WiTS OR iTl U A CONCURRINT 
GOP . OUAC------ITALLT CLOSED TO ALIGN-TSAT LOAD CO LOADS 

Sic TO ALTERNATE OFFS08 3.0.3 ACTION INTRY IS REQUIRED 
SOURCE WEENEVEE DOS SIC OR lC is 

ALIGNEDYO-Til ALTERNATE
OFFEITl IOURCE IIS 

llIESEiic:ICEU SI VDC- VOLTS LOW -- BREAKER CANNOT I1 TRIPPED OR CONTROL ROOM1INDICATION - -Vl IORQUIEE1D __j1 
(BRIAAIRI CONTROL POWER AORuCLOSlD 

11.I.I0.01.I IllI BUS Sic 115VDC VOLTS LOW BRESIED CANNOT ME TRIPPED OR CONTROL ROOM INDICATION REDUNDANT TRAIN FOR 515, TRAIN INOPERANILITY Of TRAIN A FOR RO LOADING AND BUS VOLTAGE 

88A ILCONTROL POWERCC RECLOSD - -TRIP CTII 0SG303 FOR ILCD T INCLUDE NISLOP, UPS FOE REQUIRED LOADS SISLOP, PO I L S OF ll O l i 3 LOADS, 110 ISOLATION 
30E Mil, OPERATOR ACTION )30 NORMAL PoWR TO VGR 13 LOADS Of SW O OGI EQUIRED FOR 

I - -- ~ MNOTSIOCOSE1D VTiE - B OUT31IECONTINENT-DUI
SeIR TO UNQUALIFIED NCC-S IN 

TCRLIN ALUG 
11.131.08.1 1s - - BUS SIC iz5sVC VOLTS LOW BUS SIC FEEDER AND TIE MIIS CONTROL ROOM INDICATION REDUNDANT 1RA1- INOPRAILITT OFIIE - CONTROL POWER FROM IICEI 

UNDIRVOLTAGI AND CONTROL POIR (IICOI AND IICI AND LOADS CUBICLE 

CONTROL MILL NOT TRIP ON BUS SIC 
UIRVOLTGI OR SISLOP-SIS
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12.1.02.04.1 152-1111 Bus filC (25V0C VOLTS LOV C-IFNE I-VINDING 19ACTANCE CONTROL e pic P C IENR 
(BIBAII ) CONTROL POMIl BYPASS BRaeR CANNOT Be BYPASEEAE IIPOSITIONED REQUIRED VilE BlPASSRE 

10.1.0N.0POSITIONED. I 00OI, IlllISPOlB 01N 
...........--..--.--. - - ...- ~DEGRADES TRAIN 1AVtOfl-----.- - .--- - - . _ _ _ _ _ _ _ _ 

CONDITION DURING l U CADING 
(11TRNSIET. If CLOSED, 1SULTI 

(152-11000FOR11lu 

0AULT CURRENTS DUEINS C 

_IQ01.01.01.D 18 11 BUS SIC DO CANNOT EERGIZEBUS ic FORCONTROL ROOLOS1DIC0TIOI7 1.SEFTDlIIVNDENNUAPOITO 
DO.111 I LOB. 0 -P AND IL PERIODIC TESING POWER POR WE, LOP Al Slow 

10.1.02.01.2 Do 11 81R1A11R NUS NBC CLOSED DO SEEAMR MILL NOT MRI ON CONTROL 1OO1 INDICATION, RoNe IDEGRADED TfaINs A RESPONSE AND InQUIlS ENTRY TO Tace epEc 
- (IICIEF ~~~~~~~~~LOB/LOPINISISISLOP;-CGSING - PERIODIC TESTIG__- ALIOlinIrI IrCrrFRIGr IL 

DEGRADED TRAIN A RESPONSE DUE LOSE OP OPPEIti POWER RELIEF DURING Do TENTING 
TO 313 ILOCE WOADING AND UNLESS SIELOP LOGIC CEANGED TO 
FAILURE Of TRAIN (15-11TO_ 

DELAYED OR PREVENTED Nug tic 
________UNDEEVOLTAGE SIGNAL 

0-3.Vi.El.I 03E DOS Bd OPEN TaI A11 FIU PILS TO -__PERIODIC TESTIMO * - -EEDUEUIEflhIE -- -- JEIOPIEABIITT-OF1R11 -_____________ 

(152-110C08 RESTART FOR SI )oN IS/SiP) PUPING FoR )IND SECONDARY 
OR FOR SECONDARY RECIRC RECIRC I. ----- ---- - ---..----- ~~~~~(EANUALLYI OR1 TRIPS AFTER ---____________ ________ _________________ 

01.S.T:1.0t-1CE BU180 11C CLOSED SATN 

C-PF0. I-UPlI ILII to ft PERIODIC TESTING RDUNDANT TRAIN FoR NfIND INOPiRAILITY OF tAill A NORMAL POSITION. BREAKER 
* --- 1ISZicOII DUING 11S/31SLOP 91TARTIG -- - - - CODIEEICIRC,-EEDEDNT - PUPIEG-FOR-IrADEECMID T T IPPEIU E1CIOSDr17 lIC- .  

SEQUENCE OR ON 1,-4O RMST EOV-150A/B/C CLOSURE POE LO-LO0 REC[EC, INCREABED RES1PONSE IN iNE8 DELAY FOLLOMING 
LEVEL. RAINTAINS DIFFERENTIAL ENSY LEVEL foR TRAIN A NOTOR-OPERATED IISISLOP. Pulp UNAVAILABLE 

~~ - -. - - - PRESSURE ON EV-8511 VALVE DISC -- .~- VALVES 0101-(BV NSNIF oFZ, OR1ECOEIVAR-ECIRC1UETO 
AND DEGRADIS TRA IN A UN lOV- , REDUCED ELIASILIT CAVITATION FAILURE AFTER SI 
VOLTAGES DURING LOAD SEQUENCE FOR AUTO-TERNENATION Of Of ON PUN? TRIP ON 1O-40 RNST LEVELj! 

j IIOSO. 0SBBUS NBC OPEN TRAIN A SI PUMP FAILS TO 1711T PERIODIC TESTING REDUNDANT TRAIN INOPERABILIT of TRAI NORMAL POSITION. OI PINP 
.. L (I-z:1 1 C 0 ) OR TRIPS AFTER STARTING PUMPING POE NI AnD SECONDARY E1EARER.  

J 1I..1.2. 6-SOB EUS NBC CLOSED TaI A$I PUN? STAETS, OR CONTROL ROOM INDICATION NoNE REQUIRED FOR SI, NONE, POE SI, REDUCED REDUNDANCY PUMP COULD BE UNAVAILABLE POE 
- -. __R-IICUI FAILS TO TRIP ON LO ENS 001DUNDANT NO-1550/l/C CLOSURE POR AUTO-TE0150~tION Of i ON SECONDARY RECIRC DUE TO 

___ _____ - LEVEL -- - . __. PR VOST.TL, WLOrEMBSTEVETIEOPRILTTCITATTIOrIAILURE FOLLOWIG 
REDUNDANT TRiNl FOR SECONDARY Of TalI PUMPING FOE DEPLETION Of EMIT IT 

BRCIPC SECONDA RICIPC CONTAINiT SPAY 
D11.I.I. 0id G-1D lOS S IC OPEN I OF I CONDENSATE PUMPS -CONTROLBOON *INDICATION -- NOI 1QI I EEDNIII -EI- POIRESCONDNSATE 

(I51-IICBI( TRIPPED to TAiI AF PUMP PUMP? MOULD 1E TRIPPED ON 
I lER-IICUE) II/SLOP I RUNNING 

7 013;II:3I1 0-1C, GOlD -- Bu Nic - . CLOSED I OF I CONDENSATE PUMPS CANNOT PERIODIC TESTING -- NN EEQUIEEDFPOR SI-FLOM, -FNEOR NJECTION INJONLPOITIOE --
(152-IICO) BE TRIPPED TO TRAIT A FM PiEL CLOSURE OP SUCTION VALE REDUCED REDUNDANCY AGAINST 

(IZ-ICOS( SUCTION IV-Bill PREVENTS CONDENSATE IECTION Of CONDENSATE I 

DGCllTHIGZ-US10FO.0 -L101 NICTO ISDWDITI I/D TRAIN AllTI-ilf80T 0BIA POSTIO
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LOCAL EFFECTS AND NET1OD OF INI1INT COMPNSATING 
S ITN I DIVICI ID COMPONENT ID FAILURE 100 DIPENDBIT FAILUSS DETECTION PROVIlIONS IFFICT ON iCCS lMARIS 

Di.I.OII 0-3GB W3-11C OPEN 1EAT0 buAIN PU ifMP TRPP d TO COT oL BONIDCTOmoNE REQUIRED NoNi BEATER DRAIN PUNP TRIPPiDON 
01.1.1.V01 TRIN A Bl PuMp SUCTIO flCS/11iLOl 
01.1.11.01.1 _-36B BUS lIC CLOSID NEATE DRAIN PuMp CANNOT SE IoDic TESTING BoNE REQUIRED FOR SI FLOW. NoNE FOR INJECTION 1LOW. $ORVAL POSITION 

1ISU-IIcol) TRIPPED to TRAIN A IV PUN? CLOSURE Of SUCTION VALVE DEDUCED REDUNDANCY AGAINST 
0UCTION 1.0.0P REVENTC CONDENSATE INJCTIO of CONDENS 11 

0.1.0.0.1 sIC TRAIN CMARGING PuMp TRips, REDUNDANT PUMPITRAIN INOBERUBILITY Of TRAIN A 
(lit-IICOT) OR PAILS TO START ON PERIODIC TESTING PUMPING FOE CLI AND I PRIMARY 

-S----S1/SISLOP IF SEETDPATS ________________________ ___ 

09.1.06.01.1 US 0- C BUS 1iC CLOSED.TRAIN A PUMP SaT OR FAILS CONTROL D00B INDICATION, NOV-VOLTC CLOS AS REQUIRED POTENTIAL OPERION oP I ADNINISTRATIVELV CONTDOLLED 
lis-ICOY) to TRIP ON SIS/SISLOP if PERIODIC TESTING CEADGING PUMP$ DURING INJECTION SELECTOR SNITCEES ALIGN 

* - - ~~~~SLECTED. MOV-1100C UNAFFECTED __________ __ OV-EISSC POUD To SAME TRAIN -___ 

AS DIADOING PUMP SELECTD TO 
.TART, NI U OTSER lTRAi 

UDI ACEARGINPUM TRIPPDLAND 
. .. ----.------ ----.--- - -LOCKED out ON IN/SINLOP 

09.1.4.06.1 Cu JOIC, C BUS 12C VOLTS LON RELAYS 111-41 AND I11-D1 CONTROL DOOM ANNUNCIATION REDUNDANT INPUTS FOR Sn, DEDUCED Of TRAIN A TRAIN A S LOADING VILL 
UNDRVOLTAGE - DR-ENERGIZE1. TRAIN A Call TIER REDUNIDANT TRAIN FOR SISLOP CIAM POD SI UD 8NI1L0P FOLLOW SUM IC [TRAIN A) 

DBAT REilA APDR, AVER LOGIC CONDITIONS VOLTAGE RECOVERY AND SEQ I 
BECOMES III ON Bus IC UV LOAD GROUP 0D BLA! 
INPUTS 

0192 .06.1.1 USC-3ABUS UC15 VOLTS LON-------R-Bi VOLTS V GaTa ANUNITIO RUNA onto rot Oro, REDUCE DELIANILITY Of TRAIN A TRAIN B C1AS LOADING WILL 
UNDERVOLTAGE DR-ENERGIZE. TRAIN S £505 TIME REDUNDANT TRAIN FOR 11SLOP CSAS foR I1I AID SISLOP FOLLOW BUS IC (TRAIN A) 

1DELAY RELAY PDR, BDB LOGIC CONDITIONS VOLTAGE RECOVERY AND SEQ 
BCCOMS T P ON Bus IC UV LOAD GROUP B DELAY. TEES 
INPUTS FAILURE IS NOT CREDIBLE WITS 

01.1 ... ..ABCONCURRENT BUS IC LoB, SINCE 
TEAT WOULD MN A DOUBLE FAILURE 

01.2.03.10.1 0-SEA SUS SIC IZV C VOLTS LOI TRAIN aI P l P CANNOT RI CO TROL oo M INDICATION R EUNDANT TRAIN FO E SE AND IDOP R AILITY of TRAIN T I 

POWE STARTED R TRIPPED SUC RI PING O 1 AND 1CO/DRII 
NTV-BsOlBPc CLOSURE FOR LO-LO RECIRC, IEDUCID REDUNDANCY FOR 

RIST LEVEL AUTO-TERMINATION O SIAt ON L OI 
last LEVE 

01.1.06.I5.1 G-3A BUS 11C IUSYIC VOLTS LOW TRAIN A I PUMP CANNOT IS CONTROL D001 INDICATION, REDUNDANT TRAIN POE I AND WINOPILIYY Of ?BAIN I 1ENSY INVENTORY CALCULATION 
-. CONTROL POWER TRIPPED OR RESTARTED, AND ITS PERIODIC TESTING SECONDARY RECIEC PUMPING, PUMPING FOR SI AND SECONDARY INCLUDES CV-31/31 FAILURE, 

0 I LS- - TO 1A IGNDTO i D TIUF L1IIFLS TIcIGC, OR PARTIAL DIVNIN OF LOCAL MANUAL BACKUP ISOLATION 
CONDINSIR ISOLATION VALVES (FSL-4OP, TIN B FLOW TO CONDENSER VIA AFTER 30 MINUTES. LOCATION NOT 

471) FOR INst INVENTORY CV-36 ACCESSIBLEI tEE Sa OURCE 

01.1.11.04.1 G-IA, G-ID BUS SiC IRIVUC VOLTS LOW TRAIN A CONDENSATE PUMPS MILL CONTROL ROOM INDICATION NoNE REQUIRED FOR I FLOW, NoNE foR INJECTION FLOW.  
CONTROL POSED NOT TRIP ON SiQ OR us CLOSURE Of SUCTION VALVE DEDUCED RLIABILITY AGAINST 

. . .l-N LCE 0 U TINJECTION TAIN B 

0I.Z.IZ.0S.I C-36A DOS SiC IZ5VUC VOLTS LOW TRAIN B BEATER DRAIN PUMP WILL CONTROL OO INDICATION NONE REQUIRED FOR SI FLOW. NONE FOR INJECTION FLOW.  
CONTROL POWER Not TRIP-ON SEQ OR IV PUMP...... - - - CL UE1UIVLVRD EDA NiIfiNS 

TRIP SIGNALS NV--54A PREVENTS CONDENSATE CONTECION Of CONDENSATE BY 
INA JCTIONT8P TRAIND B
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LOCAL IFFECTS AND ETOD OF INSIEINT CONPINSATING 
ITII I DIVICE ID COMPONT ID FAILURES 1100 DPINDINT FAILURES DETECTION PROVISIONS IFFICT 0N ICCS BIBIS 

02..0.1.1 C-8A BUS 12C II5VDC VOLTS LOU TRAIN I CEARGIMi OblFCANNOT C 1OBOi REDUNDANT -RAI, LITT Of TRAIN B 
CONTROL FONE RE S1ARTE0 IF OFF OR TRIPPED CHARGING PUP FOR INJECTION, 

it RUNNING _________ ___ CLI AND ELI _____ ___ ____________ 
- 08A..0i.NY'j15 id C DU 10 n iRfiVC VOLTS LOU ibl REASIl-l llN, NTOL 16lOONiNDiTIlOC REDUNDANT NRQITRAIN TRiNl~ I DISANLED FOR 10T1 RELAYS ARl DI-ENRIIE TO 

CONTROL PONDI 121-101, 111-I11 TRIPPED. SEQ 118/118LOP BY LOB TRIP OP LOAD ACTUATE. FAILURE PREVENTS 
__I INITIATEE LOB, SEQ I LOP GROUP A. REDUCED EDUNDANCY HTART OP LOAD GROUP A LOADS

0.30LOIC RCONS I/1 O1S IC UV EIfiLbp i UING II LID R1TRIPS DC B1V S 

INPUTS DURING SISLOP 
10.1.02.05.1 Do It 8R8ARER BUS 1C IZ5VDC VOLTS LOU INABILIT TO TRIP DG B91l HP PERIODIC TESTING NoNE FOR BIB CLOSED, NINOPIRABILITY of TRAIN a FOR IHEQUIRES ENTRY to TECH SPEC 

~O T OL_ P011..........CLOSED'ORCLOSE DC 3RBIF-11111...... -R U D ITLN DO 101R -1-IFAN -11ricP"ifu cutktfi t 0F00Fi 111LO FAILURE 
OPEN OPEN INOPERABILITY, Of TRAIE A DUE TO RELIEF DURING DG TESTING COITICL10IllW tiL1I~1~ 

II.13.08. li-1~ BUS12CTI IlvE VOLI LOI381LPLOI IA DT CLOSED. TRAIN A UNAFFICTED FOR 

1114101- 1113EIC t - 12C 1US I VDC VOLTS WI_ BRAII I CANNOT RE TRIPPEDO1 CONTROL oo IIDICATIOI DUDASrTinR III IORAIiiLIIo to TRIP T1COl WOULD 
(RAKER) CONTROL PONER RECLOSED, DEGRADING TRAIN B NONE RIQUIERD loR oil NISLOP, NONE loE all RESULT I1 ENR11111IN1 C-OPIl 

8 I RESPONSE FOF__ IRONI1 08 0 U H0 RN CTC 
* ~IlE;Ui.i~i-sz;~zo ~ BUS11C 11VDC VOLTS LON RRRALRRCANNOT-BE TRIPPED-OR CONTROLFROON IND ICATIOV IEDUBI' u I F I I NNIO, IOEIYI~~iITO SNENI EEA 

(OREARA) CONTROL PII RCLOS1D, DEGRADING TRAIN N NONE FOR TRAIN I ALIGNED TIB DT tLOP, AND TAIl A FOR ILOP COASTOONI ON AFFECTED BUSSES 
0SISLOP RESPONS AND PRVINTING ALTERNATE OFFO.TE NOURCE VITE TRAIN I ALIGNED TO PREVNT B11LOP DETINS, 
TRAIN D1I G SLLOPiF 8IEAIRTO P 
INITIALLY CLOSID TO ALIGN BUSINLE FNGLI FAI IIce SPEC 

_ _C TO ALTERNATE OFIOR LI 3.0. EINTY s REQUIRED 
-DELlSOlRCD 0 f lRlV0UIS CI1188C OR O C Is 

ALIGNED TO THE ALTERNATE 
SOISSITI SOURCE 

BR.1IAI.0R1 I51-IICIO BUS NW 115VDC VOLTS LON BREAKER CANNOT RE TRIPPID 08 CONTROL ROO INDICATION NOn REQUIRID NONI 
(BSLOSOS CONTROL POWER RECLOSID 

! I- ]Z;!7l.0rO -1 -I.l2CIr-II--EUSrRC IS5VDC- VOLTS LW NONE. BREAKER NORNALLY RACKED CONTROL ROCK IEOICAT[0N N-ORE1RQwIJIIRD 
(8RlACIRl CONTOL POWER OUT PERIODIC SIURVILLANCi 

11Z.1.1Z.08.I BUS tic BUS iZc 125VDC VOLTS LW BUS I C FEBER AND TIBRIERS CONTROL ROOK INDICATION REDBNDANT TRAIN INOPIAILITY OP T OAIN B COTROL PONE PE DRTECOI 
TUSDIRVOLTAGW AS SCONTROLlPOlR. (IITCRI AND ITCORO lAND LOAD-l I CICL 

CONTROL HILL NOT TRIP ON BUS tiC 
2UNDEVOLTAGE OR SIS LOP 

11..0Z34-1151 'IRYI EU3 tiW IZSVOC -VOLTS LOW C-IPER INIDING RACTANCE___ CONTROL ROON IND ICATION REDON ITUAI TNOP IRIBILT1VIIfEEITO 'TESCA-CTIOMgJNT11 
(BREAIER) CONTROL POWER BYPASS RESHER CANNOT RE BYPASS EREARR NISPO31ITIND REQUtID NITO RESHER 

(0CIS) IPOSITIONID. IF OPEN, i 10IISPOSITIED DRADES TRAIN 
T VOLTAGEO T 

CONDITION DURING 81P LOADING 
TRANSIENT. IF CLOSED, 1RSULTS 

CFAULT CURRENTS DURING DC 

TESTING 
10.2 O:1DG'IZ ERENEIR BUS IZC OPRO DG CANNOT ENERGIZE BUS UOC FORECONTROL-ROOK TBICTIO,. EE-*RDUNDAPTYRAIIIIDG - LOSS -Of TRAIN 1DVANVD'480 V NORNAL POSITION 

(IZCISI LOB, LOP AND SISLOP PBRIODIC TESTING POWER FOR LOB, LOP AND S1SLOP 

(6818). ITOLPOB
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LOCAL EFFECTS AND MET8OD OF IMIRET COEPENSATING 
ITI I DIVICI ID COMPONlIt ID FAILURE NOD DPIENDEIT FAILURES DSTICTION PROVISIONS EFFECT ON eCCs BARIS 

10I.l.0.01.2 DC 11 81BIlRE BUS NC CLOSID DG BREAER VILLNOTTRIP-N COITROL1OO'INDICATION, -loll- -
(IRCIS) LOEILOPISISISI[SLOP, CAUSING PERIODIC TESTING FAILURE OF TRAIN A FOR fiI fiTE ACTION FOR SINGLE FAILURE 

________DEGRADED TRAIN B RESPONSR ORE__ Loss Of OFFSETS POSER URLIEF DURING DO TESTING 

FAILURE Of1.0 G A DUU TO OPSLII 
.. 00I RELA-ED 3O RUPRVNTED E _C C 

___ _____UNDERTOLYITAGIEA 

01.1.03.02.1 C-A BUS NiC O1EN TRAI I PUEP FAILS TO PERIODIC TESTING REUNDANT TEAIE UNOPERANILITI Of TRAIN I 
(152-12CE0) RESTART FOR SI (ON NIS/SISLOP( PEEPING FOR SI AND SECONDARY 

S--- OR FOR SICOEDART RECIRC --- __--__ ______ RCIRC-
(011UALL) OR TRips AFTER 

_____ TARTING 
01-131.011 G-R--O IRC CLOSED TRAIN 6 FE PEEP FAILS TOTRIPPE-PRIODIC'TSTING REDNDIEVTIAIFFOR-1 -AID IN1OPRAILTYOrTATUE --WIOLPO8TIOETUREAE 

1152-11C04) DURING NESISINLOP STARTING SECONDARY RECIEC, REDUNDANT PUEPING FoR Ei AND SECONDART TRIPPED AND RECLOSED ON SE sEc 
SEQUENCE OR ON LO-LO REST EOV-16SEA/C CLOSURE foR LO-LO RECRC, INCREASED RESPOlN TREE TINE DELAY FOLLONING 

LEVL.EA1ITAIEDIFFRETIAL_'_ -- _-- ---- T NTLEVL - -FOR YRAIN1"lotoFOpERTEW1151EINlGP7mPUWrUAILISLV
PRSSURE ON IY-EDIA VALVE DISC VALVS INHV-NENA, NOV-E1l. FOR NECONDART ICIEC DuE to 
AND DEGRADES TRAIN B BUS ___ REDUCED RELEANILY FOR CAVITATION FAILURE AFTER 81 

- ----- --- VOLTAGES DURING LOAD SEONE- __ UUYUNTG1EUUOPE1IOILEVSEL 
(15REST LEVE 

01.1-01-01.1 C-A01 BUS NRC OPEN TRAIN Ni PEEP FAILS to START PERIODIC TESTING REDUNDANT TRAIN NOPRABILIT Of TRAI NOREAL POSITION. 1 PEP 
1SR-RCSIOR TRIPS AFTER STARTING 8111113________________- EP~1R1RrEODETRAE.  

EECIRC 
01.1.01.02.1 G-30A BUS 12C CLOSED TRAIN 1 SI PUB? STARTS, OR CONTROL ROOK INDICATION NoNE REQUIRED FOR El, NONE FOR iINREDUCED REDUNDAC PUP COULD ER UNAVAILABLE FOR 

______-- -----(52-12CES...........FAILS TO TRIP ON LON REST - - EuEDANTOy-sv-U1CLOsuRE1ORAu1OmTETNToElrEIUEUBCONUAEVECIR1T-D I 
LEVEL FOR LO-LO REST LEVRIL, LO-LO REST LEVEL, INOPERARILITY CAVITATION FAILURE FOLLONING 

REDUNDANT TRAIN FOR SECONDARY Of TRAIN S FUMPING FO1 DEPLETION Of REST NT 

01.1.11.01.1 G-IA, -IS EUS Nic OPEN I Of I CONDENSATE PEEPS CONTROL ROOM INDICATION NoNE REQUIRED NoNE TRAIN N PONRED CONDENSATE 
_____ (IE-IRC06S TRIPPED to TRAIN N FE PEEP .PEEP VOUIS RE TRIPPED ON 

(152-12009) 

(152-12007) 

01.2.0.02.2 ?Ri8A US 2C S 

01.112.1.1 -36 BUStic OD B8All8 DRI PU0P TRIPI 011 CONTRO 000 INDICATION, ll IQII 110ll DGAID llTSOT II DAIR ulp fficilON 

01.1.1I.01.1 G-6A, C-SN BUS tiC CLOSED I08OPNSISSAIT PPS CANNOT PIIODIC TESTING NONE1 EQUIRED FOR ST FLOE. NoNE FOE IACTEON FLOE ORIAL POSITION 
- - - IS-CO ER TRIPPED TO TRAIN 0 8 PUS CLOSURE Of SUCTION VALVE REDUCED REDUNDANCI GINST 

SUCTIONC- II IIU.. .llIIPR NTSLCOODPN LOGCICJCTIOHIOONDSITB By-T 
INJECTION TRi NU[ 

EIZ.I.I.I2 G-IIA BUS NRC OpEN NTR DRIN PMP TRIPT CONTROL ROOM INDICATION, RNON EU RIN INOEAILT NETE DRAIN PEPTIPDO 

ORDAILSD 0O S8RHil- - - -i SC 8 FI-S-- - -- ______ . AR L 
OI.1.IR.OI.R G-8A BUS NRC CLOSED ETRAIN I PU TAIS CATO CL RODIC TESTINE REQUIRED FORUSIPFIOETAFLITION FOA INORATION 

.1(ISZ-15-IUT TRIPEDTO TINB FEP F SUCTION V(011 RDUCEP REDUNDANC AAISTD 

- - -- ~ -. -- -SULCTD ON - .I.--O UNFECE ---E-NIAP110TSONRNAT SEECIEOCODNST TO SAM TRAIN__ 

ITATT TIAIN NG 

SR..E.ORI -EASO DR OENTRAIN B FEI PEEP il, TRIPSIFTROL OIDICATION, IED0UDATTPEEP/TRAI I INOPERABILITTFFTRABEBIOSIflll 

DUBING~ R-S O FAIS/OP STARTNG .PERIODICDABC 8-CllC lUDl fi IN FOR l AID SCOID RT WIE ARI~i1 

OR~l.EI.OR.2 -NA OS RC CLOSEDlTRIN 0 P0E STARTS ORl FAL10NRLROKIDCTIN 9O-li0A/UC CLOSU ORL-OBCCICIASREUEDPTNILORAION lOl 2 ilTl ADII.1ET1 L CONTROLLED 
(552-IRCY TO IP OANT SDIFFR TALOIS I- EIO.ITSINI------ f----, FORTSAT~ES DUORI~INNCTISLTlfONUTESLlTIIlt 

CHARGING PUMP TRIPPED AND I 
LOCKED OUT ON LIS/SISLOP
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01.4.10.04.1 OV-120i BCC-1 VOLTS LOW POTINi P IAL DLOGic, VALVES AFV-3NIND RDUCED REDUNDANCY AGINST E1 CROSS-TIE IRON I PUMP G-103 
(4O-1111)TH ?ils OF S FLOW TO I ANNUNCTION NOV-1101 PREVENT i DIVERSION. FLOW DIVERINON AND IJECTION Of TO AIN FV READER.  

-~~--!!TI ---- _ SSiA-103FI _____k- MY-NEZ1aI PREVENT IJCTION of CONDENSATE To ECs ICCPT AIILI RIO I IS; 11 A 
INJECTION of AFN INTO MAIN IV CONDENSATE to kCs LOGIC TO PREVENT tiNl A START 
HEADER (a-I4S ON) UNLESS TRAIN N FAILED AND 11 

01.TDUALf.TiRIlQVlicI9I 
PLUS AIRAN 1 - N I OUTSIDE 
DESIGN BAis. AI CUE VALVE 

_HOR______D1111 
NOT NEAt LRAl TESTED 

P o17L~f~-F ~ ~ MC:FVOLTS LON 1111 - RINA TOR-DRIVEl LURE OIL COTO OMIDCTO OERQIE ~EBOUNDS 10 FAILURE Of LUR OIL 
(11-11111 PUMP WILL NOT START ON LOW PUMP ROTOR. ROTOR-DRIVEN LURE 

____ - - NARING PRSSURE ViTl PuMp ________________ OIL PUMP1 NOT CREDITED 1N LIEU 
-~ - RUNNING of SEAFT-DRIVEN PuMp 

05.1.06.13.1 C-00 MCC-1 VOLTS LOW TRAIN A LURE OIL FAN COOLER PERIODIC TESTING NONE REQUIRED NONE ROUNDS EQ FAILURE OF FAN 
____-~ 11-1125)WILL NOT START ON SISLOP MITEI__ ___ ___ MOTOR. LUBE OIL FAN COOLER NOT 

(CREIED I LIEU Of 
NEAfT-IRI SEN PUB? 

0.1.0Y.01.1 BOY-10 CC-1 VOLTS LON Mov-is FILS AS-IS CONTROL ROOM INDICATION SEDUNDANT VALVE 1MOT-IS) REDUCED REUNDANCY FoR CLI 
- (04-1411 DISCEARGE FLOW PATE If FAILU1RE 

PRIOR TO REALIGNENT 
0-.1.05.10.1 NOV-lINEN ICC-1 VOLTS LOW BOV-lINEN CANNOT REOPENED CONTROL ROOM INDICATION REDUNDANT VALVE/TRAIN REDUCED REDUNDANCY FOR CEARGING 

11Z-ElI) - -1RRMTI-INUALLY-0 1111A PUP uffiffirlTmflh 
0.0/30.LOP FOR INJECTION, CLR 

- -- - - - AND N~~~~~~~~~~10 LI, OR CANNOT MEIt____ ___________ ____________________ 

SECONDARY RECIRC 
05.1.05.03.1 G-10EA MCC-I OPEN TRAIN A NYDRAZINE PUMP FAILS CONTROL ROOM INDICATION, REDUNDANT PuMp INOPCRACILIT- Of TRi A 

____ -- - - -(111153) N~~TA'lRTORTEIPS1 If RUNNINGPRIDCETB IITFUPN * E.10.EE.1.2 G-Z0EA MCC-E CLOSED TRAIN A NTDRIZIN PUMP STARTS CONTROL ROOM INDICATION RDUNDANT VALVE CONTROLS TO REDUCED RELIAILITY Of THAIN A EALL ROTOR SiZE NOT EXPECTED 
_____ (1-11531 0R FAILS TO TRIP, RISULYNG EN PREVENT FLOW UNTIL REQUIRED, ELCTRICAL POKER FoE NISLOP, TO RESULT IN ACTUAL LOSS Of 

out of OU cQUENCE Ro S1OAOIIG B G SISLOP 
FLOW FoR 0ISLOP II AND SISLOP 01.4.11.02.1 NOV-3S6 NCC-I VOLTS LOW No EFFECT 0o INJECTION CONTROL BOON INDICATION NoNE REQUIRED NoNE IMPACT ON COLD LE RECIRC 

11.1.01.01.1 NOV-356 MCC-E VOLTS LOW MOE-3EN CANNOT BE CONTROL ROOM INDICATION REDUNDANT FLOW PATI TO BCE POTENTIAL, LOAN Of CLE FLOW PATE 
________ (1Z-1IEN) REPOSITIONED, RESULTING IN _____LOOPS I AND C FOR CLE-. to ECS LOOP A 

POTIILL0SSTFl L 0 01 --
__ PAIGS I CLOSED) OR INIBILIT 1 1TO ISOLATE FCV-10A/D (if 

ES.1.01.01.I MUE-WEZA MCC-1 VOLTS LOW VALVE FAILS A-IS. IF CLOSID, CONTROL ROOM INDICATION REDUNDANT VALVE NOV-NUN, REDUCED RELIABILITY Of 
M1-1161) CANNOT REAILIGNED FUR RDUNDANT PRIMARY ILI PAYN ALTERNATE ELI PATE 

ALTERNATE ELE PATE TO LOOP C - -~____ ______~--

ROT LEG 
1.105.03.1 Nov-Iil CC-I VOLTS LOW VALVE FAILS AS-1. If CLOSED, CONTROL ROOM INDICATION REDUNDANT PRIMARY ILR PATE LOSS OF ALTRNATE ILR PATH IO1L 011-109) LRN0TE EL PATH I CNN OTT-? 800- IDICATIO 

ALIGNED TO LOOP C ROT LEG 

184osi lllii -s-il-ti10 

SBODlli~l
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lA. Y 01.E Y 83N EC 1 VOLTS LOW go IFUICT 
(42-1170) 

03...01.01.1 NOV-833 aCC-1 VOLTS LOW VALV FAILS 1S-IN ROOM INDICATION NolE REQUIEND NoNl 

01.1.09.05.1 NOV-BOB MCC-I VOLTS LOW VALVE MILL NOT OPEN ON CONTROL 1001 INDICATION RDUNDAIT FLCO1 fiTEs to act I FLOR IDUCD To I LOO0S 
(42-1180) - S/SISLOP OR RECLOSE ON N4_ LOOPS A IND C FOE SI, FOR LOCI Ol LOOP SPILLING), 

INST LEVEL REDUNDANT FUR? TRI1PS FOR -LO-LO 11 LOPs FOR MILl pLop C 
ENS? LEVEL, REDUNDANT SALVES BLOCKED DUE TO CONIO-CAUSE 

______________ (IV-SIIAINI FOE 1ECONDRY PIIN)R. REDUCED REDUNDACy ______ 

IA-LO RIT LEVEL, AID FOR 
L lCONDIT ICIC 900tsLO_ 

4E- Il 0 1 1 1101D6A CCI - VOLTS LOW TRAI W l A pm EEIC UMP lO?1ECNRLON1DCTO - -IDUIIIY1KIF-iM FIRILIIOVItFTICT 
(42-11821 ALIGNED PUMPING CAPABILITY 

01.4.05.03.1 NOV-22 ICC-1 VOLTS LOW Pt BLOCK VALVE TO 5/G C CANNOT CONTROL ROOM INDICATION . EUNDANTISOLATION VALVES REDUCED REDUNDANCY FOE l Fl NOW-ZR OR FCV-45S CLOSED FOR 
111IIIFBE CLOSED Eicipt "y--r C I stil MV -NhI IOL016ONto Sgc FOR SI AND NECONDAIT iCiRC To PINIT 

LOCAL-MANUALLY NECONDAIT RECIEC FLOW CONTROL VIA ill VALVE 
05._0_0.10-08 CCV-143. VALVE LOCATED IN 

(41111R8IN BUILDING AND 
ACCIUISI FOR LOCAL MANUAL 
CONTROL DURING MILD IN31D1 

01.03.03.1 OV720B ICC-1 VOLTS LOW -- TRIN A CONTROL RooM INDICATION IDUNDANT TRAI INOPIRANILITY or TRAIN A 

(41-11M LG ilA V/C 1If)CCV1 

CL8-1181)-1-LOIV 

OIC.PT LOCALLY IC OPEN (LG.  
F- INC1 PUMP FILURE) 

01 o -03.03 -1 NOV-10 MC- VOLTS LOW PU BLOCK VALVE T0 1 CANNOT CONTROL 1001 INDICATION 101DUW S1OLATION8LV0S-A01 
VBVE CLOSED Eicept (FCV-5T OR NV-51A/E ISOLATION TO -/0 C FOE 1001ND SECONDARDCN CIAC TO PERMIT 
LOCAL-INUILLT SECONDAR 0OCITC FLOE CONTROL VIA LOASS VALVE 

TURNINE BUILDING AND 
lCCI/SIILL FOR LOACAL-MANUAL 

INSIDE CONTINMENT 
11.1.01.03.1 UTILITY BUS MCC-I VOLTS LOW LOSS1 OP BACKUP SOURCE FROM LOCAL INDICATION, PERIODIC TRAIN B POWER TO ELE PRIMARY ENDUCED RELIADILITY OP 11L1 ITECH SPEC ACTION ENTRY ___ 

CC-I To UTILITY DOSUDAD VITULTTPSTINGS-TORVL -1 11 LOPST10V-880 LOPIC 
BUSSSS 1LL2, U/3D AND A SWING ALIGNED TO AFETl RLAT D 

P0 WEE 
0?I.S12I O-IIO CCIVOLTS LOW -LOSS OF TRAIN A POSER TO - CONTROL-ROOM INDICATION- FO111JECTION-1IDUNDNT -oIs ofCRA1GIEGCIPATL1T- 11FFCT OP CAB lmNDING 11 

(8-1110) MOY-IIOIC, RESULTING IN CHECK VALVE AND CHARGING PUMP DURING INJECTI AND Oil PORTION OP COMMON SUCTION LINE 
FAILURE TO CLOSE AND LOSS OP FOR CLE 1A/ ILI CHARING PUMP DURING CLE A ND TO AICUNDANT CHGING PUMP HAS 

...... TI CARGNGPUMPIF------------- N-- - - - -iL LVlRII 

PRSELECTID SUBSEQUENT RICIC THS? OR 
ANALYSIL 

01-1-0.16.-F - - CC-A1 VOLTS LOW LO O TRAIN A F PUMp LUBE CONTROL ROOM INDICATION BEDUIDAlISTTEIN VV lUI IDII I08 MAl0 C-5LOSIDF 
OIL COOLER PUMPING FOR 1 SI AND SECONDARY REQUIRI D FOR EITONDE Pl PUM 

RECIEC OPERATION DURING SLOCA OR 
CLOSIDCSNDLBINSIDE CONINMENT
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10.1.AI03 .TTG II ICC-8 1 VOLTS LOW 
01G1N0/G.180TOR AU-ILI3IfCS LOL, LOP ID sloP 

-- K~~c:F VOLTS LOW ~ CAUSING DILATID DG TRIP - - -~iiN EDIATU ATO VLVS IDCDIaNAN FRANIN 1-2 OR c-ITEEFi 

.. 0.02 CLOS.D 1ICEPT (CV-456 OR NV-851A ISOLATION TO 9/C A FOR C- IND SCONDARY RECIIC TO PRI 
_________________ ____ LCAL-NANUALLT _10_11111 EOBATICIkC _ FLOW CONTROL VII 8IASS VALVE 

T11131NE BUILDING AND 
ACCESSIBL 0OR LOCAL-ACUALO 

CONTAINMENT 
01.4.14.02.1 N01-351 ICC-S VOLTS LOW No WFFICT ON INJE1CTION CONTROL ROOM INDICATION NONE REQUIRED1 NONE IMPACT ON COLD LWO 

032.1.0.0:.1 NOV-351 ICC-S VOLTS LOW NOV-351 CANNOT BR CONTROL ROOM INDICATION REDUNDANT PLOW PATH TO ICS POTENTIAL LOSS Of CLI FLOV PATS 

01.4.18.03.1 809-84 100-1 VOLTS I,0t 

POTENTI11,LW8N Of I OF13 CLR 
PINS (IF CLOSED) OR 1NAD1LITY 
to ISOLTE80C-11150C (Cf 

0.2.0.05.1 nOV-850o MCC-2 VOLTS LOW VALVE PAILS AS-I C CONTROL ROOM INDICATION KREDUNDAN V -D l 

02.2.0.V1. NOV-8I8 ICC-S VOLTS LOW VALVE FAILS AS-1I CONTROL BOOM INDICATION IRE U D NON 
(12-1266) CANNOT BE ALIGNED FOR REDUNDANT PRIMARY EL PIN ALTERNATE ILI PATE 

0 .05.10.1R10-E1000 IIPATC TO LOOP C-2CVOL 

1OT LEG 
03.1011.1 Nov-oil NCC-S VOLTS LOW VALV 1I3 AS-IS. IF CLOSED, CONTROL ROOM IDICIATION RDUNDAiNT PRIAR B PAE LoIs OP ALTERTEI L PiAI - I- --- /l -ALTERNATE ELIMAIL CANNOT L LOPADlLOP 

LAIGNED TO LOOP C NOT LIG 
F..1I.03.1 NOV-8l0 CC-C VOLTS LOW No EFFECT CONTROL ROOM INDICATION lWl RQUIID E ll l 

0l.l.C8.L3.O IIC-T34 ICC-C VOLTS LOW VLVE FAILS AS-IO CONTROL ROO/ INDIC0TIO8 NONE REQUIRED NoNE 
V1 .;VNVS.1NOVISV (42-12111) 

VOLTS LOW VALVE -ILLEOT OPl ONDCONTROL ROOM INDICATION01-R0DUDflrFAlrASTSIAL 
(12-274 SI/3ISLOP OR RECLOSE ON LOW LOOPS IND C FOR 8I, FOR LOCI 1ONE LOOP SPILLING), 

IST LIVEL, RIDUNDANT PUMP TRllp "1RLO-100 11E Loops PoE 8SLE (LOOP C 
- -..--- .. . . .1110.1 TRWItYEIIEUEAN 1AY SNLOCEED1OETOOONION-CIUSI 

(BV-851AIM) FOE SECONDlY FAILURE). REDUCED RVLUNDANCA 
RCRC BOUNDART FOR 11UO-TEUUINAIOl 0UIII ON 

ECCONDAR OIAic 
V21.1.1.1 NOV-lEN ICC-2 VOLTS LOW TRiN I RFCIEC PUMP CANNOT Be CONTROL ROOM INDICATION REDUNDANT TRAIN INOPRIIL TP O TRAIN C LCILC 

-I-C-CALIGUD DPUMPINGCD 
OZ.S.VO.10.1 MOV-IIOOD ICC-2 VOLTS LOW NOV-103 CAiOT RE OPINED CONTROL ROOM INDICATION REDUNDANT LLVE/TRAIN REDUCED IIDUNDACI POF FO ATGING 

(42110120) ROTR-ANUIALLY O VIA PUMP SUCTION REALIGONNT 
.- -- IIS~~~~~~~~~~~~/SISLOP FOR INJECTION, CLI.........-.--..- _____ .--...

AND ILR, OR CANSOT RE 
RI-CLOSID 08 OTI-MIUALLI FOR 
10COIDARICIC -11158-(1 

O~ill
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ITEM I 0BVICR ID CONPONIT 10 FAILUR NOD DIPEMINT FAILURIS DETECTION PROVISIGNS IFFICT 01 ICCI RIARIS 

TI. .I G 31 CC- VOLTS LOW Loss O TIli PP LU REDU 
(11-11811 OIL COOLER PUMPING FOR H1 AND EECOARY REQUIRED FOR BITENDED FV PUMP 

Racic OPERATION DURING SELOCA OR 

I.t.04.03.1 OV-fl0A MCC-Z VOLTS LOW VALVE FAIL AS-IS, KILL NOT CONTROL ROOK INDICATION REDUNDANT TRlI IKOPERASILITY of TRAIN 
(12-1188 1 ALIGN TRAIN 1 EEC1CCE 11 If ICC N1 

CLOSED, CANNOT SR CLOSED 
E.CEPT LOCALLT E OPEN (VG. O_ 

FOR EEC PUMP FAILURRI_ _ _ __ _ _ _ 

NiOV-e18zi SY-IN4 VOLTS LW NOV-1N FAIL! 194IS CONTROL to "IDICTMON ONDANT WALVTSO"I F RCE REDUNDANCY FOR COLD LEG 
(2-154RCIRCULAION DIECRG FLO 

PATS IfFA1I1,011PRIORT to
REALIGINYN 

11.5.01.03.1 UTILITY BUS CC-1 VOLTS LOS LOSS Of POER TO UTILITY US LOCAL INDICATION, PERIODIC NONE FOR 8IJIC INVENTORY SPOTENTIAL UNINOLASLI DIVEUION S1OE UVINION RQUIRED TO 
-(8-11381 AND BACKUP HOURCE FOR VITAL TESTING DIVERSION OR FOR CLR PUMPING Of ICA INVENTORY TO SCDT, EPECIFT LOCAL OPERATOR ACTION 

SUI~h I, , 3IAAD IFbI - - -~FOR 81LOCA. ALTENAT lES ONE Of CLI PUMPING CAPASILIT TO REALIGN MANUAL11 TRANSFER 
MCC-D FROM ICC-S AVAILASLE FOR ILI FOR EMLOCA. REDUCED RELIAMILITY SNITCH 11 TO RESTORE SAFETY 

I . ..... .....- ~. -PRIMAR1Y PATlHO G I PRIMARY PATS RELATED POSER PROS REDUNDANT 
TRiNl TO UTILITY 5U5 IN 

SUPPORT Of NWB PRISART PATS 
11.6.01.04.1 VITAL BUS 15/I CC-Z VOLTS LOW LOSS Of SACIUP SOURCI 1101 LOCAL INDICATION, PERIODIC REDUND/NT TRAIN POE AFFECTED REDUCED RELIARILITY OF VITAL 

A(C-1261CI tOVITL'HUSSES 15/ CHS FUNCTONS 
01.1.06.11.1 G-8A MCC-lA VOLTS LO TRAIN SLUSH OIL IIN COOLER PERIODIC TESTING NoNE REQUIRH NoNE ROUNDS IQ FAILURE Of FAN 

(42-18A14) NILL NOT StART ON SIDLOP ViTl MOTOR. LURE OIL FAN COOLER NOT 
PUMP RUNNIG- CREDITRD if LIEU of 

ESAFT-DRIESS PUMP 
02.2.08.12.1 G-8A MCC-2A VOLTS LOU TRAIN S MOTOR-DRIVEN LUSH OIL CONTROL ROOM INDICATION NoNE REQUIRRO NoNE ROUNDS HQ FAILURE Of LUNE OIL 

* ~ - 12-lll)PUMP VILLSOT AT N0 Lot~ PUMP MOTOR. MOTOR-DRIVHN LONE 
SEARING PRESSURE ViTl PUMP OIL PUlP NOT CREDITED IN LIEU 

0 .o313.1 -1 0 CC- VOLTS LOS RUNNING oF MFT-DIVN PuMp 
Loss OF TAIN0 I POCC-to .NAFlAlRGING CAPASILITY SSFFECOf GAS MINDING IN 

(41-11ATE) KOY-IIOOC, RESULTING IN CHECK VALVE AND CHRGING PUMP DUING INJECTION AND ONE PORTION Of COMMON SUCTION LiNE 
FAILURE TO CLOSE AND LOSS3 Of FOR CLR AND SLI CEAROING PUMP DURING CLI AND TO RDUNDANT CHRGING PUMP SAS 

-- ---TRAINIs CHARGING PUMP -If 1L NOT MiEN VERIFIED FOR 
. PRESELECTED IU831QUENT RECIEC MY TEST OR 

-VI~i:I.UZ~C-201-- - MC-ik - OPEN TRAIN B SYDEAZINE PUMPFAILS OTO10iDCTO7 - R D E i fU31 ~ ~ f Y r P T~~ 
(42-1187A ) TO START0O TRIPS IF RUNNING PERIODIC TS3TING HYDRAZINE PUMPING 

05..06.01.2 0-2008 ICC-2A CLOS0 TRAIN R ITDRAZINE PUMP STARTS CONTROL ROOK INDICATION RDUNDANT VALVE CONTROLS TO REDUCED IRLIANILITY Of TE11S S ILL MOTOR SIZE NOT EXPECTED 
.............(O-IANI -ORFALS TOITRIP1 1ESULITNO' If ~ErIr~~RQ[E;LCRC11E~~il~7O RSL NATA LOSS Of 

- OUT Of SEQUENCE NUN LOA1DING RDUNDANT TRAIN TO PROVIDE SYDRAZINI 1YN1S5 ISOLATION1 FOR TRAIN S RUS DURING SISLOP ' 
I.3.0L.0V1V-BlF O LOP HIS AND VL LLOP 

kCC-UI VOLTS LOW MAIN FV BYPASS VALYES REKOTECONTROL ROON-1DAIOI(d LOCIi Fi1L fOotRO]-tbLV-btikW iLiIiLI -OFMlI F SEOI DOES SOT ADDRESS 
CV-141 (8-21l91 MANUAL CONTROL DISAMLED FOER POSITIONES3 NYPASS VALVES FOR SECOND~A REQUIREIMTS POE LOCAL CONTROL 
CV-104 5/G A/N/c KICIIC FLOE CONTROL 

I0.5. 1 DG it MCCZB VOLTS LOS LOSS OF ISSENTIAL PUPLU CONTROLROO INNUICATION 880UIDMITTII ISO I TI O1ll8 L U ILAC I 1 

INGCINRPIATOR AUOALIARIAS AND SIOLOP 
CACSING DELAYED DO TRIP
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LOCAL IFFECTS AIND HITHOD OF IiIRNIT COPINSATING 
Ifl_ I DIVICI 10 CONPONUT ID FAILURE ODE OSPENDNT FAILURIS DTICTION PROVISIOS IFFICt 01 ICCS 1ll11lS 

Of.4.03.03.1 MO-9 gCC-3 VOLTS LOW GAl FAILS Al-IS LOCAL INDICATION 10N REQUIRED 1ON 
(Il-135?) 

01.4.0.04.1 Nov-10 MCC-3 VOLTS LOU GATE FAILS AS-IS LOCAL INDICATIO 101 RQUIRED 10ll 
(02-1310) 

O1.4.85.03.1 80-11 MCC-3 VOLTS LOW GATE FAILS AU-IS LOCAL INDICATION IoNS REOUIREI NO11 

TJ . I I rICC4 VOLTS LOV UGiT -1 1IISLT NoNE =E1IE N 
(ID-1375) 

01..15.03.1 10-351 BCC-3 VOLTS LOS CAUSES LOSS OF UPS AFTER )30 CONTROL ROON INDICATI NONE REQUIRED NoNE IMPACT ON COLD LEO 
____ 01-1NS) MCN T SECIRCULATION ADDEISNED 1I (SECTION5) 

02.4.02.05.1C110 I0-8 IC- OT O 
01.3.03.05.1 OV-50 BCC-3 VOLTS LOW VALVE CANNOT ES CONTROL &OM INDICATION SEDUNDANT CISCO VALVE REDUCED EEDEIDAiUc FOR SCEECE VALVE NOT LE SD 

______ - 111ISS0) - RENti-NAMUALL? LSDPE ___- U01 "aO iY 1 SITf lOEi A FART of REC ISTEMI 
RECIRCULATION RECIRCULATED IM VATER LIAAGMO I OITOEIIO PROGRAM 

01.4.62.05.I Nov-ENl ICC-S VOLTS LOS VALVE CANNOT Is CONTROL ROOM INDICATION REDUNIAT COICE VALVE REDUCED SEDUAIACT FOR SCIRICE VALVE NOT LiAl TESTED ___ 

ESCIRCULATION UCIRCULATID SURP EATER LEAUGE 111ITORIIG PROGRAM 
01.3.03.06.1 10V-358C ICC-3 VOLTS L40 CAUSES Loss OF UPS AF7ER )30 CONTROL ROOM INDICATION REDUNDANT PATH TO LOOPS A AND IEJECTION REDUCED TO III Loops FAILURE MY OCCUR 30 1MUTES 

02.TOL05.1--5i 3881 1-5VD VOT LO 

ATRIPS FOR LO-LO RUST LEVEL, AND :11 FOR NELl. REDUCED 
REDU.D13T VALVES (-V-711IEI REDUDICI FOR Al15O-T0SNATION 

CONTROL POUSEORI~1Frr~:1-E~tuS AD 

0.031 G - S $1 -.VDFOR SECONDARC RECIOC LUNDARY 

Z.3.01.03.1 NOV-IV ICC-I ..VOLTS LOS CAUSES LOSS OF UPS AFTER L30 CONTROL ROOM INDICATION REDUNDANT LOS PATE TO ECU OTEITIAL LOSS Of CL FLOW ATE 
TIIIS ILOWS-S CANLOTOL IisIIition deal tiTtltib l C 

I i REPOSITIONED, RESULTING 1I 

POTENTA L LOSS OF I OF 3 CL O 
PATS (IF CLOSED) ORISAIDLIT 

TO ISOLATE FCV-IIIIC/F UIF 

02133.06-3--151- ' _SUGR]II 15DC --VOLTS LOS.W TRAINH CCPVALIS 1CACEIC ICONT 800 INDICATIOE IS--RDil DI'fT AIEAr 
CONTROL POWER STARTED IF off OR TRIPPED If ANNUNCIATION USCIEC PUNPINO 
DS.Iol;I;IG~Z-------S~cjIISVD VOTS OW*RUNNING 

.8CPRIRCULFATIOHCIRCUTIO- __ 

06.1.03.11.1 G-ISA SlOE NI IIZSYC VOLTS LOS TRAIN A CCPUMPV5 CANNOT ME CONTROL ROOM IIDICATION REDUNDANT TRINI IIOPRAMILITY Of TRAIN A CC SEE SIRING DIGR 1110 AND 
CONTROL POWER STARTED OR TRIPPED Pulp ONS LMllE DIAGRAM 511161 FOR 

07.I.03.12.1 G-I)A SNIR 11 115VDC VOLTS LOU TRAIM A INC PuMp CANNOT as CONTROL ROOM 11INITIOM REDUNDANT TRAIN (SITE MANUAL IEOPERAMILITY OF TRAIN A SVC, 
CONTROL POWER STARTED OR TRIPPED, TRAIN A START CAPASILIT! FOR REDUCID RILIAIILI Of TRAIN B VTLATT 

TVMS SVCloti lit 10 01 ASP-TO1B~t SS 

. - C-CLO DISCSIRGP PRESSUA LAIAGC 10ETOTS80CI 

OVERLOAD ID BUS UCD0VOLTCI 
AUTO-START SIGNALS TO L-I IA 
DISASLEEID .----
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LOCAL IFFICTS AN0 181100 OF (IRIENT COmPUiSATING 
IIll I DIVICS 10 COHPONENT ID FAILURE NOD DBPINDNT FAILURlS DETECTION PROVISIO S EFFiCT 0 NCCS 88ARIS 

' tn1 .3 1.711 -110o LOW - 181CANNOT NeTEIPPIDOB CONTROL Roo INDICATION HQUIDH 
(8thill1) CONTR0L POU88 88000310 RQIS oTI PN1CP 

FOR FAULT PROTICTION OR 

____________l-litt__illFlGuIICS 11 58011 r~ 
SIGR 13/111I13. CAN Ml TRIPPID 
LOCALLY If 11DID FOR TIt BRI1 
CLOSUtil 

11.3.01.10.1 11-1IDS SlUR 11 IZSYIC VOLTS LOV BRIE CANNOT BE TRIPPED OR CONTROL RooN INDICATION moil REQUIRED if ER NONE If BIRU INITIALLY OPEN. 371CR EPIC ACTION ENTRY 
(88AUR) CONTROL POIll RECLOSIS INITIALLY OPEN SIGR 13 CAN R 11-EIRGIID BlQUIRED 11 8R 1I-3 TII BIER 

FROI TRAIN IIA1 -1300 CL,0 ID DURINGfO 1AMI OPHIATrO 
TRAIN I VIA 52-1103 

01.1.03.01.1 U-1S SUGB II 01 TAill A RECIEC PUMP FAILS TO PIRIODIC TESTI (sAi AN s.1.3.1.1) (Mi AN 3.1.3.1.11 NORAL POSITION 
(5010 I START OR TllPSATFTlR ITARTING 

O2.I.0S,02.R G-I5A SNGI I CLOSED TRAill A RICIC PUMP STARTS 08 CONTROL 800 INDICATION REDUNDANT TRAIN POTENTIAL LOSS OF fTlll A PUMP NORMALLT DRY 
(51-110 ) FAILS TO TEIP, RESULTING IN RECIRC PUMP 08 ILECTRICAL POWER 

-OUT Of BiQUlICEI1lOADIlGOR

(IF PRIOR TO SUBlERGENCE) PUMP 

- C- II 0PN 8- . - TRAIN TSIC PUMP FAILS TO PHEIODIC TESTING - - D-- l ifn illi T11OPHIABILITOFTII ICN1BILT OSITIO0RTT D EI 
(52-1111) START OR TRIPS AFTIR STARTING SIVICI 

07.1.03.0Z.Z G-13A 3GR 1l CLOSED TRAIN A SIC PUMP STARTS 0 CONTROL R00R INDICATION REDUNDANT TRAIN FOR NIELOP8 POTINTIAL LOSE Of TRAIN A NORlAL POSITION WITa TRAIN A 
- - (5 ill -FAILS TO TRIP, RESULTING 1 50 QIIqtii orE .IS ELECT1ICAFLORUO1TOOUTUE O-SC INDPERATION 

ou oUT OP QUINcE BsS LOADING 1EQUENCE EVE LOADING DURING 
0.FOR TISLOP . 0lIELO, NoNE FOR E 01. I:DI-.Z. 1 0-27N - SNGRUI __OPN -- - TRAIN A SPlAT PUMP PAILS TO.PERIODIC T83TING _ _ IEDUO11 'TA IJIUOPERAUORI L I"TV OPTRATNA 

(52-1119) START OR TRIPS if RUNNING PUMPING POR CONTAINMENT SPuA 

05 . 03I0NDi ALTERNATE NOT LE RCI C 
* - *ISI.IS:02;2a.-2Z7N lRN - CLOSED -T A PA T PUMP ETARTS OR -CONTROL ROOM INDICATION -EODNTA I F1 -ITN IL.O E rR~N1I1EI TEOSTrSPAT 

(52-111 PAILS TO TRIP, RSULTING IN AFFECTED TRiN lAl)1 Off, CAN ELECTRICAL P0111 FOR 8IELOP.OR PUMP RUNNING IN RECIEC, DUE TO 
____OUT OP SEQUINCI BUS LOADING RE TRIPPED FOR RECIEC If INADILITI TO TRIP FOR RCIEC PUMP PLOW LIMITATIONS 

- - ~~FOR SISLOP----------- -AFTECTID1 A IN F ILON -0RE1CIECOITION 
06.1.03.01.1 C-15A 30R 11 OPiN TRAI A CCN PUP PAILS TO PRIODIC TESTING SANA is (MANE AN 6.1.3.1.11 NORMAL POSITION FOR STANDBY 

(52-1121) START OR TRIPS AFTiR STARTINC NIRVICE 
S iI.I..0411 G-IA----- --31CR HCOR - RiNl A CCV PUMPFSTARTS OR -CONTROL- ROOM INDICATION -- EDUNNANT 1111140171 ISLOP._ POTEEILI11OEr ?illV-OR-LPOSITION VITH PUMP 

(5-111HFILS TO TRIP, ENSOLTING IN NoNE REQUIRED FOR 118 ELECTRICAL POWER DUE TO OUT Of RUNNING 
OUT Of NIQUiNCE BUS LOADING N8QUINCE BUB LOADING DURING 
FOR 813LOP---IISOPl1 OR1IS 01.1.03.06.1 G-458 SNUR It IZSVDC VOLTS LOV TRAI N RCIRC PUP CANNOT EO CONTROL ROOM INDICATION, REDUNDANT TRIN POTRITI ATL LOS OP TIN B 

CONTROL PONER STARTID IF OFF OR TRIPPED If ANNUNCIATION R CECI PUMPING 
- -- ~~~~~ -- .. . . . .~~~~~RUNNING---------- - ----- -- -- -- --- - --- - - -- 

05.1.03.06.1 G-1TS SOUR It ITSIC VOLTS LOW PUMP CANNOT PN STARTED If OFF CONTROL B00R INDICATIO IDUNDANT TllIl (RUS iF POTENTIAL LONE OF TRAC B SCONTROL POIR OR TRIPPED IF RUNNIIG ANNUNCIATION AFFECTED TRAIN PAILI OFF, CAN CONTINMENT PPRAT AND SIORZINE 
UOSUC ULD BI fl- -- NETRIPPEDFORBECISC If-- IMAPING- A IIT TOIC- IP.LO -LMIATC 

AFFICU O TRAIN FAIL 3 1 ) SPRAl PUMP POE RECIRCULATION 06.1.03.01.1 U-I58 SUGR 12 ISYDC VOLTS LOW TRAIN 8 CCN POMP CANNOT 88 CONTROL ROOM INDICATION RIOUNDANT TRAIN INPIRAIILIT Of TRAIN 8 CCW 
------ CONTROL POll STARTED OR TRIPPED 

Pulp 
05.1.3.1. C15 SG 12 1 -0 VOLT LO
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LOCAL IFFICTS AND mtHOD OF INIBIRIT CORPENSATIG 
HlIl I DEVICE ID COMPONENT 10 FAILU8 1O1S DPEilDIlT FAILURBS DBTECTION PROVISIONS EFFECT 0 ICCS BIMARIS 

OT2.NS.12.1 G-I)E SNOB 12 I2SVDC VOLTS LOW TRAIN B INC PUMP CANNOT B CONTROL B00K INDICATION B-DU13INT TRAIN (iTl ANUAL INOPI2B5LVTC VOfOLTSN SIC, 
CONTROL POBR STARTED OR TRIPPED, tRiN a STAB? CAPABILITY FOE EDUCED BLIABILITY Of 1RAIN A 

LON D13CHARGE PBBSSURE, NON-S1S/SISLOP RYBUTS) INC FOB NON-SIS/SISLOP EVENTS 
OVERLOA D ANDfBU i- SBVOLT 1E 1 vols Lo 
AUTO-STAB! SIGNALS TO G-ISA 

It II15WC'VOLTS LON RECANTS 1fiID OR COTBL OOF1INDICAT0IN NONE RIUIRED NI AB NORMALLY CLOSID, NOT 
(BRAtLB) CONTROL POWE BECLOS1D REQUIRED TO TRIP OPEN EUCIPT 

___________________________FOR FAULT PROTECTION OR _____ 

12..0.1.13-103 8 t125VC IVOLRGIZITG SLOE It PEON 

ENGR 13SE1 13. CAN BE TRIPPED 
___________LOCALLY IF NEEDED FOE TIEI BiEl 

CLOSURE 
12.N.23.03.1 SE-Ill0 SNGB 12 125VDC VOLTS UN MRE CANNOT BE TRIPPED OR CONTROL 1OOM INDICATION NoNE LOQUIBEE IF BIKE NONE If BRiE INItIALLY OPEN. BTECN OPEC ACTION RIT 

_ (0021 aR15 CONTROL PONE RECLOSED INITIALLY OPEN ENGR 83 CAN 1E EB-ENEAGIZED BEQUIRED IF ENGR 11-3 T I S 
FROMTRAN A 3A G8-133 AND CLOSED DURING NORtL OPE 

Si 52-11-1131107VO)1 

02.4.1.03.1 FCV-18 5D SNGR 12 115VDC VOLTS UN CONTROLLER BPLICTOE VALVES FOR CONTEOL E00M INDICATION UDUIDIT TRAI A ONTROLLER LOSE Of I Of I REDUNDANT_ 
FCV7II3F (152-1116) POSITIONS, TRAIN B CONTROLL2S 10-1115D1EI1 FOE CL PUBI 

CANNOT RE ALIGNED CONTROL 
El~'7U3O.VG-5E''~oR It-- ''OPN TRII IsCaacPURPFA1ILS-70 PERIOIC T TI_ r1E_---1DUDA T EI-ValliTIrrRAE1C[UOIIFETO 

(52-1201) START OR TRIPS AFTE STARTING PEMPING 
02.2.03.01.1 G-15 SNOB It CLOSED TRAIN B RECIBC PUMP STARTS OR CONTROL ROOM ItDUBDANT tail POTENIAL LosE OF I PUP NORMALLY DRY 

OUT OF SEQUENCE BUS LOADING OR 
(IF PRIOR TO S.IGNCE PUMP '' ~ ~ ~ ~ HG - ----- AG '' - ____________________________ 

07.1.0S.02.I G-I)B SEGE 12 OPEN TRAIN N SVC PUMP FAILl TO PRIODIC T STING REDUNDAIT TRAIN IMOPERABILITI OF Tkill I S CR1IC 
(51-114) START 01 TRIPS IFTER STARTING RO CI BTCAPAILI P FOR IllDUCIIDIAITIOA IN 

---3-- -10--- _SNGE NIt CO TRAIN E SVC PUMP STARTS OR -CONTROL ROOM-9 [LOP;iPiOFMITELfRFhAJISd (12-12141 PAILS TO TRIP RISULTING IN MONS ISQUIRD FOR S ELECSEICAL POVEB DUE TO OUT OF INC IS OPERATION 
OUT OF SEQUNC BUS UADING SEQUENCE Bs LOADING DURING 

05.1.03.01.1 C-17S SMOR IA OPEN TRAIN I SPRAT PUMP FAILS TO PERIODIC TESTING REDUNDANT TRAIN INOPEB1ILI3T Of 3aAN 
(51-IllS) START OR TRips if RUNNING PUMPING FOE CONTAINMENT? SPRAY 

05.1.OS.0t.Z G-itS SvcR 52 CLOSED TRAIN SPRAT POMP STARTS 08 CONTROL ROOM INDICATION REDUNDANT TRAIN (RUNS If POTENTIAL LOSS Of TAIN I 1R8 SPECIFY AT MOST I SPRAY 
I~l125(FAILS TO TRIP, RESULTING [I AFFECTED TEA1N FAILS OFF. CAN ELECTRICAL POMER FOE SISLOP OR PUMP RUNNING IN RECIRC, DUE TO 

OUT OF'SEQUENCE BUS 'LOADING' -- - - -- RIPPD1ORRCIRC if 1ABILITT OTRl ~O1ECIE__Cf'Pu p-FLO W 111? 111095 

FO" ILP AFFECTED TRiNl FAILS ON) RECIRCULATIOM 
06.2.03.0Z.1 G-ISB SNOB 12 OPEN TRAINB CCB PUMP PAILS TO PERIODIC TESTING (SAME AS Il3II (SAME AS I.1.3.1.11 NORMAL POSITION FOR STANDEY 

-" 152-1221) 'START 0ORTRIPS AFTER STARTING I-'-_____ ' -..- - ---.. _______' -'E VICE * 01.1.03.01.i G-15B SNOB 12 CLOSED TRAIN B CCN POMP STARTS OR CONTROL ROOK INDICATION REDUNDANT TRAIN FOR SISLOP, POTENTIAL LOSS Of TEAIN I NORMAIL POSITION MITE PUMP 
(52-12211 PAILS TO TRIP, RESULTING IN BNE RRQUIRED FOR S1R ELECTRICAL POWER DUB TO OUT OF RUNNING 

OUT Of SEQUENCE BUS LIIDING TRO 10011'1c~-s IN11DCATIOFu~I 

FOR SISLOP TISLOP, MONS FOR 1 

C~llilT Bl AI~ill
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LOCAL EFFECTS AND MITOD OF INIRNT COPBRSATING 
DI I DIVICS ID COMPONINT ID FAILURE MODS DEPENDENT FAILURES DETECTION PROVISIONS EFFECT 01 ICCS 111ARIs 

I S c I 03IOSC VOLTS LOW SOUTI CCV PUlP CAIMOT BI CONTROL 1003 INDICATION fTAll A 088 5O SBVE ALL INOPRAIILITI OF lOUTI CCv PUMP 
CONTROL POWER STARTED OR TRIPPID RQUIRD LOADS If NOT INITIALLY RUNNI 

0?.).3.O.1.I 6-h 3C R SVC 3 IISIC _VOLTSLOU AUI SVC PUMP CANNOT 81 STARTED CONTROL ROO INDICATION BROUNDANT SAFITI RELATED INOPERAIILitI OF AUI SIC 81CR 13 Is ISOLATID ON 
CONTROL POWRI OR TRIPPID TRAINS /SIS/ISLOP IRRISPECTIVI Of 

TR1P STATUS Of ITS INDIVIDUAL 
LOADS 

.H.N .RIE CANNOT 88 TIPPID OR CONTROL ROOK INDICATION IONS R8QUIRID FOR 101T TRIE, 1011 FOR IIOR8 TEEM. FOR LONG MOV-358/850C UPS DUTY CICLI 
(8R81188) CONTROL ?OER RICLO00 OPERATOR ACTIONS FOE LONG TIll TIR, 8518 13 CAN 8 30 MINUTIS TO PIRIT CREDIT 

-SI-lNIilIlD AS RIQUIRID PEOM FOR OPERATOR ACTION LOCALLY i 
fliN A AoND TAIl 1I CLOSIIIG TE ISNV ROom TO MANUALLY tRIP 
MIWR 11-3 OR 810I 12-3 il t-1303 AID ISTOR CONTROL 

Ilas, RIPICTIVELI AFTIR POWR (VIA MANUAL SILlCTOR 
TilHI~1ifff astisiijF 188-80 

06.3.01.02.1 G-IC SHER 13 OPEN SOUTH CCW PUMP FAILS TO START PERIODIC TISTING (SAME AS 6.3.3.1.1) (AMl AS 1.3.3.1.1) NO8AL POSITION FOR STAID8T 
M (121308 TRIPS AFTER STARTING _SIRICE 

CLOSED CCI PUMP STARTS 08 FAILN COROL ROOM IDICATION NOl RIQUIRED N01. 1I All US L4ADING NORMAL POSITION ViTE PUMP 
151-1305) to TRIP IMPACT PRCLUDID It AUTOMATIC RUNNING 

OfT3T33 ll-173C ill13 OPENl AUI PUMP PAILS TO STAIT OR PERIODIC TISTING (SAM- AS -. v.3.1.1 ATI OF II0l 3 . 101111, POSITIOil. PUMP MUST 88 
(52-1313) TRIPS AFTER STARTING STARTED KAIUALLI TO IllT TIC 

5PIC 3.3.1 ACTION STATIKENT 
E~il1RIMETS FOR G-IA OR I 

INOPI8ABLI 
07.3.03.02.2 0-13C SGI 93 CLOSED AUI SIC PUMP STARTS 0 FAILS CONTROL 800M INDICATION NOR RIQUIRID -NoNi FOR 818/81ILOP S1CR $3 ISOLATED 0 SIS/SISLOP 

(51313 - TO TRIP 

____ ___ ____- -- - --.---.----- ~ __---___ _____________________ --- -__________ __ I
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NOTES FOR COMMON-CAUSE FAILURE SORT . 1. This table is a sort of FMEA Tables 1-1 through 12-1 for 
common-cause failures, provided as an aid to the reviewer.  

2. The table is sorted by failure mode, and identifies those 
items with FAILMODE = 'EQ' or 'SEISMIC', or with 
dependencies on the non-safety related Instrument and 
Service Air (ISA) system not permitted by Standard Review 
Plan 15.1.5. The non-safety related Switchyard system and 
the Main/Auxiliary transformers addressed in Section 12.9 of 
Table 12-1 are not specifically included in this sort. The 
COMSORT program included in Appendix A to this report was 
used.
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LOCAL EFFICTS AND METMOD Of INSERENT COMPENSATING 
ITEM I DVICE ID COMPONNT 10 FAILURE MOD DEPENDENT FAILURS DETECTION PROVISODB3 EFFECT ON Cd REHARES 

01.I.06.05.5 PCV-15i LT-453 LOOP IQ 1/G A OVERFILL PROTECTION PRIODIC TITING NONE REQUIRED FOR SI, NONE FOR $NOVI FOR E1, LOSE Of E149DAR '09Q S/0 NE LEVEL RE 
CY-111 SIGNAL CLOSES FCV-156 AND SECONDART RECIEC MilE UICIEC to S/G A/IC MiTl ASSUMED COMMON-CAUS1 FAILURES 

CV-11. Ill _ _CONCUIRET COMMON-ClAS CONCURRENT COMMON-CAUSE FAILURE DURING EIE INSIDE 
FAILURE OF LU-464 AND LT-45S OF LI-I54 AND LT-415 CONIINT. UPSCALE FAILURE 

01.4.1.055 PC-til 1,!-54 LOPP1 

LOOPS MOULD, ENERGIES RELAYS 
10.05.C-15LC-453- LC---1fG ANI 

LC-022.-050. NOCI-I CIRCUIT 
TO 8 DISCONNECTED PENDING 

8_8_lil__CO__CISTYCLilEL OVERFILL PROTECTION 

0I.1.01.053 ICY-SE LT-/54 LOOP EQ G OVIRFILL, PROTECTION PERIODIC TESTING N01E REQUIRED FOR E1, NONE FOE 101N FOR N1, 1088 OF SECONDARY 9101-8Q B10 R LMDIL ICTO 
CV-1II SIGNAL CLOSES FCV-151 AND SECONDARY1RCIBC fITS SICIRC TO 1/0 A/R/C NiUT ASSUMED COMMON-CAUSE FAILURES CV- IICONCURRENT COMMON-CAU88 CONCURRENT CO8ON-CAUSE FAILURE DURING BIL IIISIDE.  

FAILURE OF L-053 AND LT-I55 OF LT-453 AND LT-45l CONTAINMENT. UPSCALE FAILURE 
LOOPS MOULD ENERGIZE RILAYS 

LC-1538-I, LC-151i-It0 EID 
LC-455B-H0, 10NEVIR CIRCUIT 
TO 8E DISCONNICTID PEDING 

CYCLE I OVERFILL PROTECTION 
MODIFICATIONS 

01.4.08.05.5 FCV-1SE LT-155 LOOP EQ S/G C OVERFILL PROTECTION PERIODIC TESTING 1011 BQUIRID FOR EI, NONE FOE 110S l FOR SI, LOSS OF S8CONDAIRT ON-EQ 8/0 NR LIVIL I3TH CY- 3SIAL CL1ICODAll RlCIC VITa RlCISC TO S/1 ASIC li ASSUMED COHO-CAUll FAILURES 
CV- 15 CONCURREIT COMMON-CAUSE CONCURRENT COH0-CAUSE FAILURE DURING KILN INSIDE.  

FAILURE OF LT-453 AND LT-455 OF LT-153 AND LT-451 CONTAINMENT. UPSCALE FAILURE 
LOPS MOULD ENERGI8E RELAYS 

LC-4538-II, LC-4548-IG AIND 
LC-4558-It0, 1OEVR9CIRCUIT 

CYCLE It OVERFILL PROTECTION 

IMODIFICATIOSl018 _________ 

I 8 L O S S O f S V IC El T E R C O O L IN GS IPIO D IC T E S T IN G11011~ F R E Dil~ i llL I O F 8 8 C O D A __-_ _I l l 

TO TRAIN A RCI8C PUMP, FUSS INTERACTION 8il PIAP CONTROLS RECI0C PUMPING 
BLONO C PROTECT PUMP CONTROLS 

CASS.U D.1G-5 -- Fv-307 EQ LOSS OfE111VICE 11ATER COOLING 1EIRIODIC TESTING --- -**--IEOLITIQuU -iESRvET1Vm1IDUCEF1LrIIr yr-oFEI I ----..........  
TO TRAIN L RECI-C PUMP, FUSES INTERACTION MiT- PuMp CONTROLS RECICC PUMPING BLOC TO PROTECT PUMP CONTROLS 

-01.1.06-4501A LwiIoolI . EQ - LO-LOL ICT ILEELIp rIP0F COTROL ROOM NDCTO V R 1 1E T 1N P I IL T F E I E VER EEQIR Flij 

TRAIN S CHARGING PUMP CRGING PUMP DURING INJECTION, IS SIGLE FAILURE CONCURRENT 
EFOR RCIC II CREDIT FUR MITE HI COMION-CAUSE FAILURE 

S- . --- ..--.--..--.- ...--. .~ SAUAi; OpAATIOVUOF OVERRIDE v_ __ _ _ 

OZ.1100.01.1 PIC-Ilil LOOP PlC-)Ill EQ LON DISCARG PRESSURE CONTROL ROOM INDICATION, FCV-IIITi//CID//F AND POTENTIAL OPERATION Of I C AGING PUMPS AND PlC-1SI1 
AUTO-START SIGNAL BIA OCCUR TO ANNUNCIATION IIIT- ANUI L CONTROL LIMITS CEIGING PUMPS DURING CL AND ENVIRONMENT NOT RS UNTIL 
DOTell RGING PUMPS, CAUSING .il CGIEO ITI PH CNOTTL IICL C PWPOSP-ILOUORCIRCU[ATI0IF 
START OP DE-SOILCTED PUMP CAPADILITY OF OPERATING INITIATED 
AFTER SEQ SLOCI R OT RECIRCULATION PU0PlSl 

01.27.01.3 C-IA VALV1CTUATOR EQ VALVI 8CAI GP illP0EFFECT ON NOCAINGll PillP U.I.GIIIJCTIOISSIGL[FILU l COT t 
CL OR CLI SINCE CARS UTILITY DUE LOADS 

EIONilMNT INTHLVE AREA DOES 
NOTOCCURUTIL RCIRC IS A FCV-lill AlV 
INITIATSD, SHICHATS I CT 
CliCI VALVE TO PRIVINT GAS 

CINDING
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LOCAL EFFECTS AND N8T8OD Of INHERENT COPENSATING 

ITE I DEVICE 10 CONPONSIIT ID FAILURE NOON 08PN8OET FAILURES DITECTION PROVISIONS EFFECT 011 CCS 8HISR_ 

I.  

01.(.27.0Z.3 CV-408 VALVE/ACTUATOR IQ VALVE FAILS OPEN. 10 EFFECT 0N NONE IoNE REQUIRED NOVI (ll) rust PROTESTS OTHER 

411.02.3 ICV-4NI VLVCACTUATOR 1 I t 
PLE. O.LAIO. NCE E bR ll UTILI BU S LOADS 

03.4.0C.01.3 V-C VLEI/ACTUTOR 8 C TO 
P0 0R0.3 RE T AI Sust_____________Q___ 

0311.1.00.3 CV-813 - VALVIACTUATOR IQ VALVE FAILS CLOSED uE To CONTROL Room IICATION I QUIRED (biFull PROTECTS OTEER 115 
O.. ISOLATION 0 0 (bill) FusE VVC ND CU LOADS 

r 01.1.03.01.3 POV-8331 ALVB/ACTUATOR IQBSNR IHIIPAC11FCNRL101rDcjtj- -j~jjfn LVdiV1 dSA1A 

..0.1 CV-41 VAWALOR EQ-VALVE FAILS OEPDI UE II CONTROL OONONE REQUIED NONE (b)() FUSE PROTICTS OT 
-----0- FOE IS OL INTI 8 LD8 FUS FAILI BUS ILOADS 

03.13.0. .3 Nov-till VALVE/ACTUATOR EQ VALVE FAILS CLONID DlE TO CONTROL lOON INDICATION IOE Rl IR ONE (bill) UR PllRO POlER 8 lil 
POUR ISOLATION ()il() FUSEIC 

VALVB IFIS CLOSI Do l TO-111 COTO108IDCTON 118Stll l 
N0O1 ISOTIYON b()S 

01.101.0.3 NV-828 VIVI/AIUITR IQVALVE FAILS CI-,0D DUI TOS CONTROL B00N INDICATION H0ME BIID 181 il1 HIGE9OS11 OINCO9 03O IA 10CNRLVRY3 

FO SOTIO IIAION AIL(R) 11111181lPOID b(1PRTCINO 

CSINIAR PATE II8FLO1 CANNOf CONTROL R01ibDCAIl0 iflliffflif FOfIIilL iLANC8 IN CLUTI/ELI ILI 
RE IASURl FIN OR LODE OF ELE FR1NART 

E3.I~IV.DI.S FCV-IIEC FC-ISAC/ LOOPNEQ D III ALL OF PEN HIFT LIS -CONTROL lROON INDICATION -- IoNNIF L TiNAEFT QO LE FEEPEAYFO AE QUGAEO OEEEP 

OF OSIIONiniitil. f FILRE 1,11112 II pll R(b E( ill) PB OtlCT O OF8Il 

CLOSI, PRIINT3ALIGNEN( O)(3) FCUST IL R T IS LB 12 

ALTERATE LI Pll AS-3..3.1 

I * FCV-131E ~~~~~FLONI TO LO00P A AND N COLD LEGS8IGEFIUEOCMFTSRQIE 
03.1..1. NOV-ElA VALVE/ACTUATOR EQ VALVE FAILS AS-IS, KITE LOSS CONTROL ROO INDICATION NONE If FRIKARY FT IN SINGLE OFOTEETIAL COEKOR-CAUSE LOIS OF 81111R AND CONTROL FOUR FuSE 

OF POSITION INDICATION, I- FAILURE AERAII FATl PROVIDE (b)(1PTECTION OF 
CAILOSill S,08 OF ALTERNATE EIECC 

FLIAT EF I ONE l OFt NO-0R/ INDI If___________ ______________________.0___ 

03.2.01.01.3 ~~~~~~ ~~bM 1O983 AI.TIATUAT PRQ VAtE 081, A1-083 OIT 11ss COITAOL 1109 INDCtIO t UEQUIRED OFa8111 ICOTRO 1OWE Fl l 

OIIIGI.. .ILUOSITIAL 
CClON 

03.2.O.1.) Now-RiE VALVE/ACTUATOR EQ VALVEl FAILS AS-S, Ai LSS CONTROL ROOK INDICATION NONICO0N-CAUS LOSS OF SlAIR AID CONTROL POER FUSE 

OP POSITION INDICATION,_______ FIUEATRTELEFE PROVIDE (bill) FROTECTION O 

PHOTCEAINL ALTRIAEI AT Pill (T)(O B? CN LS F A010110 0 L 
PATE IF NE OF NO1V-EI/ IS I 

IN0NOT 
INITIALLY OPRl 

~U31.5.El 3 OVE1 VLVEACUAOREQVALVE FAILS AS-IS IIITE LOSE CONITROL ROOK IIDICATION 10Oll F PElI At IS SEINGLE 8POTESTIALcO01501-I88 1.088OF BIIEI-Alla C ORBOL058 ?IEr~ 

IF POSITIOil IINDICATION. IFFAILUREs ALTERNATE EI FATE 00PROVE (b)l2 FROTICTION OF 
COSE, PITI L GATUR 

O-l VALVIACUATOR EQVALV FAILS AS-IS, KITE S CONROL RK INDICATION 10N -IF INYIMATEITSIlNGLET POTRNTIALCOEON-CAUfLOES OFr lllbRA ffOTROLill UR 
OPOSITION INDICATION. IR FAILURE ALTERNATE ELI FAT PROVIDE (bl(2) POTERICTIO OF 

____ _ CLOSIDPVilKT RALIGTUElT OF A CC. CTUATOR 1LL 1TIIL 

ALTENATE LR PATilQVE TO P 5 

NOELV/TAREVALVES FAILS AS-IN, MITE LOS CONTROL ROOK IINDICATIOil IIONll REUIRED NiONPAT15IIGLE POTBTIALCORE0-CAII0 8AIR8 AI D CONTROL OURS FUE 
OFPPOSITION INDICATION.IFAUBATIAT118ATP0VD(b()POCIilO 

03.lUE.I.3NOV-lI ALV/ACTATO EQVALVES PAILS AS-IN, NITS LOSS CONTROL R0011 INDICATION IIONE REQUlID NONE D81A1D8 AND CONTROL FOUIR FUSE 

UP POSITION IIIDICATION PROVIDE (b)(l) PROTECTION 

* - UI~.Il.I 3 l-O~ - ~ALVRACTUTOR i - DIVERSION OF ALTERNATE ELE -01 NOEII--------ONE,,1F1EL PITHISTPATIIE 18TOTEITIAICC11E0FCAISNT0SS OF FillEfR0VIRIlif 
PATE FLOW TO RCP IAL NATER SIN10LE FAILURE ALTERNATE EE FATE TO ECDT NITE PUITICTION OF OTEEl VITAL SUS 
RETURN1 OR ECET CV-Z88 EQ FAILUREll _ LOADS. CE8CE VALVE TO ER 

I - ~. - -- . ~IESTALLIS 80DCPJ548 V.ILL 
PREVENT FLOE DIVERSIONl NITE 
THIS FAILUERl__ 

U1:2.IEUI.3 CTIl-------VALV/ACTUATR EQ DIERSIONOF ALTENATE8EL IILONI-IIIA .TNOPEITLE1RPNRllFATA1CNPlilTIIC~llNiflCA SSEL OF OF FUSOPVIDWDSbD)(Z 
PLOW TO RCP SEAL MATEDRETURil SIGLE FAILURE ALTERNATE ELE F10 TO ICP SEAL PROTECTIONl OP OTHER VITAL EVlE 

EATER RETURN LOADS. DIP 3508 VILL INSTALL 
-- .. . .---- CIECK VALVE TO PREVENT FLOE 

DIVERSION1 VIA TEIS PATE



Iigv No. I 
1lt/ CDM "M" No. 41383 WMRGINCI COal coo 181 SINGLE FAILURE ANALISIS Revision No .  

S FS UNIT I 
SORT FO0 POTENTIAL COMMON CAUSE FAILURES Page 402 of 510 

LOCAL IFFICTS AND ETOD OF INBRE8 CORPENSATING 
ITI I DEVICE ID COMPONENT 10 FAILURE NOD DEPENDENT FAILURES DETECTION PROVISIONS EFFECT 0N ICCS RMABES 

03.2.15.0173 CV-88 VALVE/ACTUIATOS EQ DIVISION OF ALTERNATE LR -1011 EPOT T1LLSRM-91U IS OF USEPVIDEAb)1[ 
.FLOW to ECP SEAL, WATER RETURN NI L FAILURE ALTRUATE ELI FLOW TO BCD? PEOTECTIO O THER UTILITY 
ON .C0 Bu01 V-S AD. CVLC/ VALVA to E 

. -.------ __- ____------.-.-ISTALED El DCF736I1-ILL 
PREVENT FLOW DIVERSION RITE 
TE.N FAILURE 

V 05713N7E172GS-I---ioOU- UPRotoR EQ mi TRAITKDRIZINI-PERP MOTOR CNELOEMUCAIWOrEU1DOITITEOCUEEOINRN~OEIIF 
FAILS (OPEN, S0OE? OR GROUND) ETERAZINE PUMPING AFTER IDEORS FOLLOWING CHAS ENSURES 
0.01 AFTER RECVRCULATION AADEQUATE TDRAZIE DELIVER!.  
INITIATED T A-WlOTORICTAl lOLLTAOIlI8 (b)) 

PRECLUDES OF1OT IMPACT ON 
OTEER MCC WADEI 

N5E1U5 CROA LI-SEA~O I Q - NA CAUSE SPURIOUS LOW LRVIL CONTROL ROOK IND ICITIOWT IIQUTRD- _POTII7CFC AUSMtDI Of IIEORTERS IIOPRITIOI 
SIGNAL TO TRAIN A ETERINEI ANNUNCIATION IYDRAINEI PUMPING AFIRE 2 HOURS FOLLOWING CEAN ENSURES 
"PUMP IRS AFTER RSCIRCULTIO- ADEQUATE CDRICI LI TOE!.  

PINITIATED BIBT 001DIVICJROVI Ii 
ISOLATION Of NON-EQ 11ITE FION 
OTIER WADS ON sAKI poLUE 

* EUPPLY! 
01.1.0ET01.3 SV-600 VALVE/ACTUATOR EQ TRAIN A ETRAZIME ISOLATION CONTROL ROK INDICATION, ON1 REQUIRED POTERTIAL CoIl -CAUl LOs OF IIIIE I Il OPIRATION 

VALVE FA ILS ( OPiN, SORT OR ANNUNCIATION IYDRAIlE FLOW AFTIR I B FOLLOWING CSAS INSURES 
-GROUSD) A usIFTIER -ADIQUaITI DIAZI1 DBLIVERT.  

RECIRCULITION NITIATED FUST PROVIDES (l ill 
PROTECTION OF OTHER DC RUE 
-tSI--W CC AD S 

0 55.1.06.01.2 G-200E PUMP/ROTOR EQ TRAIN A 0IDRAZI0I PEEP ROTOR CONTROL ROOK INUNCIATION MOVE REQUIRED POTENTIAL COKEON-CIUBI Loss Of IIRU I ER OPERATION 
FAILS (OPEN, SNORT OR GROUND) OIDBAZIE PUMPING AfFTER IOURS FOLLOWING CSAS INSURIS 
l1 12 3 AFTER RECIRCULATION l --ADIQUATE HOBRAZIll DILIVERI.  
INITIATED LOTOI CONTROLLIR IIIlR 

PRECLUDES ( 11-1 IPACt 0O 
OTI8CC LOADS 

05.1.06.05.5 G-200B Lis-5UOR LOOP EQ HIT CAUSE SPURIOUS LOW LEVEL CONTROL R00K INDICATION, NONE REQUIRED POTENTIAL COHON-CAUIE LOSS OF MINIMUM 2 IRS OPERATION 
V_IGNALV tOI TRAIN 8 ET0RZINE ANNUNCIATION- _ _ERAZINE PUMPIEG AFTR I lOUEN FOLLOWING CHAS ENSURES 

- 0)URP IRS AFTER RECIRCULATION- DEQUATE ITORZIH-DLIE 
INITIATED LIS-5008 DEVICE PROVIDES 

ISOLATION of IN-Q ITREDEON 

_____ ____ - . -- -- _________- __ ____________ -- --- OTHER LODSD1 inM OVR _ 

01.1.01.01.3 3Y-601 VILVE'ACTUATOR EQ TRill E IDRAZII ISOLATION CONTROL ROOK INDICATION, NONE REQUIRED POTENTIAL COAuON-CAUS LOSS Of MITMIUO 2 IRS OPERATION 
FALV AILS (OPEN, S HORT OR ATD ZINMfLW fTI IRS FOLLOWING CSA3 ENSURES 
GROUND) I RS AFTER ADEQUATE ECURAZIN DELIVER.  

I---- RECIRCULATION INITIATED ___ PET PROVIDES (b)(21 
IIIPROTICTION Of IIIATC Bus 

LOADS 
0.4.03.01.3 TCV-6UiA TC-601A LOOP EQ TCV-1UIA OPENS, CAUSING BICESS CONTROL SOON INDICATION, VALVE ISOLATED EU ELOCEA VALVE FLOW TO LICVLWADE REDUCED TO ONE Of TCV-60CTIN ISOLATED iT 

ACC FLOW TO R E8 1-2I1 AND PERIODIC SURVEILLANCE R LOW LIMITED IT ETEE COLLAR 111MR UCCPTAELIITEONE CCW BLOCK VALVE;OTE FLOE 
DIVERTING PLOW FON lECC LOADS PEEP AND REDUCED S1PENT FUEL PET LIMITED IV STEM TRAVEL COLLAR.  

MEAT LOAD CONFIGURATION NOT ACCEPTABLE 
AL FAILS-(0P- -AAFTER CTCLE 1 RFULIGDU 

TO INCREASED SPENT FEEL FIT 
REA? LOAD



Pale No. 4 

1 21 /IO CDM "M' N'o. L41383 
W EMRGEUCY CODE COO IN SIMSOL FAILURE -ANALYSIS Revision N 

SITs UNI1 CIT I 
SORT FOR POTENTIAL COMMON CAUSE FAILURES Page 403 of 510 

LOCAL EFFECTS AND METHOD OF MIND COMNSATINO 
ITIN I lIVIdS ID COMPONENT ID FAILURE MODE DEPENDENT FAILURES __DETECTION PROVISIONS EFFECT ON ICCS _REMAIN 

0i.4.01.02.3 TCV-1018 TC-6018 LOOP -E TCV-6018 OPEME, CAUSING lICKED CONTROL ROOM INDICATION. VALVE ISOLATED AT BLOCK VALUE FLOW TO ECC3 LOADS UDUCED TO 101E Of TCV-601A/B ISOLATED B 

CCV FLOE TO RIEE11IE-1IB AND PERIODIC SUEVEILLASCE O1 FLOE LIMITED BY STEM COLLAR MINIMUM ACCEPTABLE VITO ONE CCV BLOC[ VALVE, OTEER FLOV 
MIETING FLOE FON ECCo LOAS______________ PuMp IND REDUCED SPENT FUEL PIT LIMITED BY 8IE TUFVIL COLLAR.  

B0T LOAD COFIGUATIO NOT ACCEPTAPLE 
AFTER CYCLE-I REFCLIN DUE 

MEAT LOAD 
16.3.01.01.3 PC-iOS LOOP PC-lOS5 Q UTO-START OIANAL TO CCV AND OOATROL ROOM ANNUNCIATION, NUMB FOR DS8LOP, 10NE REQUIRED IPOTENTIAL LOI Of TRiN A AND EQ FAILURE (INCLUDING OPEN, 

EMERGENCY THEIA BARRIBE PERIODIC TE3TIN0 FUR SEE B ELECTRICAL POVER DUD TO OUT NEORT OR GEOUND) COULD MIMIC 
PUOP! CAUSIEG PUMPS TO STAR-T Of SEQUSECE BUD LOADING DURIEG NORMAL 1EEPOMED FOLLOVING, DUE 

AM SOON A3lscl REC In BUS.4p ELO, ON FOR ISI UMOERVOLTAGE TRIP3 FOR SE31LOF 
U8LTAGA VILABLES__888AllEVEN 

0I~.O.OSC-YAvALVE/ACTUATOR EQ cCnV LOE iMoo - ALIGNED TERUG CONTROLl 101 RIAIM OERQUIRED NONl iOLINOID VLVIS IT-YDZA, 

I' CO-Y 111111A BARIER COILS FOR 111:1. lY~iC Not EQ. F".ee 
CV-8ICC 0CP-8 0 SO C __ _ _si PROVIDED FOE (bu PROTECTION 

of 881 tilllT 1 
80BT-F-- -POT--TIAL COIII __ CAUS8FAIUBIS Pag 403 oT f CIRUIT 

06.4.01.01.1 G-S61 PUMP/MOTOR EQ MOTOR MY FlAULT, RESULTING IN CONTROL RooD INDICATION NOE POTEITIAL CONSOM-CAUS1 LOS OF PUNP/1OTOR AND CIlLING SOT 

UP TO loA DRAIN ON IREVEC DUE (DC Bus AMPEI TRADE A 11VEC CONTROL POE QUALIFIED FOR IN-CONTINMENT 
- IIBEFOE 1EECUSIN~ tRP OF- PO OFVLITITB NVIROEDNT, CIRCUIT NOT 
MIEAUR CONCURRENT SINGLE FAILUE O ISOLATED OS ADSSISLOP, EFFECT 

TPHS B, 1OVISIO IN LosE Of ALL NOT ANAL0ZED I DESIGN BASIS 

VALI SOATD LOI ALV PFO OICSLASBIUIEO 08O EA TCV-60I1A/B ISOLANDBI 

12.3.03.E2.3 NCC-I NSR LOADS EQ/SEISMIC POTENTIAL COMMON-CUI FAULT NONE OVERCURRINT TRIP Of INDIVIDUAL POTNTLIL COI -CAIUI i ll-S LODS OTI ALL 

Of NED LOADS, CEALLENGING LOAD DEE" ED BEts IMOPERARILIT Of TRAIN A DUD TO PT IPPIDLCEIED-OUT ON ISLOP.  
1-i LODNDFEEDER LROSDCONFIGUATO1 OTIT 

MEREkTRIP FOR FAULTS. SOME FOR RESULTING FROM FAILUR TO 1.11 OR IeEE 3 CRITERIA 
0/C FAILUR Of LOADS BELOW ISOLIA ALL UNQUALIFIED LOADS VEICE REQUIRE TRIP OF ALL 

- ETP IIIrIUAN0-1 1340 -1LOOIOVON 141301II TT 
SIGAL 1ID, SIO AND SEGLOP) 

11.3.Ol.02.3 MCC-IA NeD LOADS EQSI[SMIC POTEIALII COMMON-CAUSE FAULT NONE NONE REQUIRED. NFl Loll OIL LOSS Of TRAD A 1PM PP LUDE OIL ICALCULATEON REQUIRED to 
-.. . . - OF 1ES-LOIDS. CHALLENGNG- - TMEAU[EV CL TO-FIRECOUEP-01fNEL17SO 101D--DE0ONSRIrTg~T OMM~tON ---

MCC-1A LOAD AND FEEDER DEEDS TRAIN ACCEPTASLE IITIOUT CONTAINRS? fAN COOLE OULD SOT ADVERSELY 

1ICI LL LOADS ICBPT IF PP COOLING DURING INECTION PEASE AFFECT TFI PuMP UNCTION FOR 

. LUR ILFSI CLRISRCPUAP - - Of- toECSI VTAET 
ILL LOCATED I I RDNE EMPIERATURE IN teE EVENT, 
BUILDING, FEEDRSDER MAY TIPI?__ __ CAUSED It INDUCTION Of STEAM 

-. -- ----- -- .- IFRON CONCURRENT FAULT EN I1L _ _ -- - ___________ _ _ _ ~ _~THROUGH UAN11COEL 111NIF 

OUTSIDE CONTAIMENT 
12.3.0S.OZ.3 ECC-1l NM LOADS EQ/SSIC POTENTIAL COMMON-CAUSE FAULT NONE OVERCURUNt TRIP Of INDIVIDUAL IPOTEETiL CONMOS-CASSE 1EON-ER LOADS NOT 

Of MED LOADS, CEALLENGIEG - LOrIRFARDHEER Bil IEPEEL 'OTDIETDIUE TO TREPPEDLOCEDOUTONIESLOP .  
MCC-IE LOAD AID PEEDR BEERs COORDINATION TO FREVEST FEEDER 48OV MNGR/ICC DEGRADATION CONFIGURAION DoEs NOT MEET Do 

DER TRIP FOE FAULTS, NONE FOR RSULTING FROM FAILURE TO 1.15 OR fiEE 3E1 CRITERIA 
- -- - ---- - - -- O/cFVFURE-OFLODS1RBLOV __ IEOLATI BLL'UQUALIFIED LOADS ERICH REQUIRE TIF O1 LL_____ 

STTIOINS ON LEE AND SIELOP NON-ID LOADS ON A SAFOTY 
SIGNAL (ED, SEEAA N DSLOP) 

1.3.0.01.3 ENGR NI B5 READED(S) EQ/SSIC POTENTIAL CONION -CAUSEFAIULT -NOSE-- DE CO DI TOTO RVN-PTNTA c losM e -- *U - - DIcONFIGURtioN Dols B11T 
LOADS OF TRAIN A 4000 NED LOAD(SI, FEEDER DEO R TRIP FOR COMPLETE INOIRAILIT OF TRAIN A OU E TO IM (OR 111 384 CRITRI A 

CHALLENGING ENGR 11 LOAD AND FAULTS, NONE FOE OVEECURRENT IICV SGRI/CC OERADATION OECH REQUIRE CI Of ALL 
EEDER DEEDs . . . .FAILUREOF LOADS DELO 0 FAULT ESULTINEG FROM FAILUiR TO MO-ID LOADS O LASIFTl 

PROTECTION SETOINT ISOLAT ULL UNQUAL8ID LOADS SSLO 
ON 10 AND SISLOP 

I AL V1 S I l OPA



Pate NJM "M10 No. 1383 
8IBEGINCT CORI CO STI SINGLE FAILURB AALISIS Revision No .  

rl 981NOPR UNIT 1 
SORT FOR POTNTIAL COMMON CAUSI FAILURS Page 404 of 510 

LOCAL EFFICTS AND METOD OF INHERENT CONPIISATING 
ITHM DIVICE ID COEPONiNT ID FAILURE NOD DIPIDINT FAILURES DITICTION PROVISIONS IFFICT ON BCCS REMAR 

il.4.AIAZ.S i~-SLAD! -. Q/sE[SBIC POTBNT[ALCONON-CUSN PULT __INi - - OVIRCUIRINT TRIP Of IN1DIVIDUAL SPOTENTIAL COENON-CAVE NNSRLOD NOT AILL 
Of 139 LOADS, CHALLENGING LOAD HERE1 AgD slk INOPEEABILI11 Of ?TAI SUN TO TREPPID/LOCIED-OUT ON 113LOP.  

-__----- ICC-1 LOA0D AND P11111 82113 COORDINATION TO FREVENT VIERGIN 410Y ENGR/ICC DEGRADATION CONFIGURATION lols NOT Nil? 10 
II11 1 TI O FAULTS, I0C- FOR IIIULTIIG FROM FAILUIE TO 1.15 le/Ills 34 CEITERIA 

I/C FAILURE Of 1WAD0 .ILO I0OLA ALL UNQUALIFIED LOADS 1/CE ISQUIRI TIP OF ALL 
1 .. 050. oCC-fT OSN L1OAD D1t/10S NO-BE LOADS O A 111 

11..08.01.3SCS 1IIS 88BIGNlllBi),15A19188158) 

11.4.04.01.3 BCC-3A 188 LOADS RQ/SRISMIC POTENTIAL CONNON-CAUSE FAULT NOIE REDUNDANT HAll FOR ICTION, #LOSS Of TRAI IYDRAZIME 8111 A .  
Of 13 WADS, CIALLINGING lONE FOR RECIUC PUMP, AND POTINTIAL 

-CC-A LOADAMID 1Fil8 811113.-

SINC ALL LOADS SCIPT Fot RCIic DuE to LOSS Of 
110AIll PUlP AND NOV-BIDEC COOLING FOR CEAR01NG PU1P 0OS_ 

11 NS AIND LC0 ATED1IN I l 
AUI BLDG, FEIDIR BIER NAI TRIP 
FlOE CONCURIST FAULT DUE TO 
POST-LOGk 1 S 111 AREA 

IIZ.4.ES.05 3 ICC-28 NaR LOADS EQ/SEISMIC POTETIAL COIEON-CAUSI FAULT NONE OVIC1I0NT Til Of INDIVIDUAL POTETIAL COON-CAUSE lN-SE ADE SOT 
OF NSB LOADS, CBALLINGING WAD 1 AND SIE INOPERIILITI Of TRAIN I DUE TO TRIPPEDILOCEED OUT ON SISLOP.  
ICC-28 LOAD !il FIEDIR ARIRS CwRITION to PREVEN f lSb 101 /icc DiGRADTION COEPIGUEATIOE DOES NOT IIT I 

EiE TRIP FOl FAULTS, NONE FOR lEULT110 F AILURE TO 1.11 OR ti0 384 CRITERIA 
O/C FAILURE Of WADS SEWS ISOLATE ALL UNQUALIFIED LODS SlICE REQUIRE TRIP OP LL 

OF - ITS ISO itFE F to15TA NOv-it WADS DO A 1AP1TV 
SIGNAL L1l, S15 CND I0LOP 

I C-0 .A 1.3 SNG12 SENOR 818AIEE3) EQIS IC POTENTIAL COSION-CAUSI FAULT NONE ERIE COORDINATION T PREVENT IPOTETIAL CONION-CAUSS 8CONFIGERATION DoEs NOT IEET 
-LOAD ~ -oP TRAIN A541EV NOR LOA(SI. - -1DElr1rO-OT~t1hE~uTrlT rwf 11-4i-114 FCRITERIA 

CILLIGING O CA LOID AND FALTS, SNE FOR OVERCURRENT 4IV ENOR/IC DEGEADATION GIII REQUIRE TRIP Of ALL 

FEROITI ALAS FILURE Of WADS IELON FAULT RESULTING RON AILURE TO NO-I1 WADE ON A SAFETY 

ON 15 AND IELOP 
11.1.OZ.01.3 ICC-S NOR WOADS EQ/SNIONIC POTENTIAL CONNON-CIU31 FAULT BONE 113/3181,0? INLATION OF ENGR IPOTENTIAL CORDON-CAUSE $NON-SR LOADS NOT ALL ____ 

OF NSI LOADE, CBALLENGIGilG 
ICC-3 LOAD IND FIDBR llS REvENT FEDS Til FOR DUE TOLLOE oOF 1 RIC CONFIGURATION DOES SOT 1EET SO 

FAULTS, BONI FOR OVEECURRENT B.TU OR liRes 334 CEITERIA 

SIAL (I1, 1 AND SISLOP) 
IZ3-Ql.*W3_ICC-']1 131 LOAD0 EQ/OEIO C - POTNOTIL COION-CAUSE FAULT 0E1 PISE1O? EEQDIEEFJOR 

OF NOR LOADS, CBALLBNGING SISISISLOP DESIGN BASIS EVENT 
ICC-SB LOAD AID FEIDBR EREES. NITIGATION ______ 

SINCE ALL WOADS ARB NOR AND -- _______________ -.

LOCATED IN BARSO POST-ACCIDENT 
ENVIRONMENTS, FIBDIR BiEl MAY 

- --.--- - - -- - - .TRIP FROM CONCURRIET FAULTS ---- - - - - .____------.------___-__ -- - . ---

POST-ACCIDilT 
11.6-0.1. 08CR 13 101 BAIAIEA(O) BQIIISPIC POTENTIAL CONON-CAUSE FAULT NONE 0/C TRIP Of INDIVIDUAL LOAD SPOT1NTIAL CO8ION-CAUOE SCOFIGURATION COBS NOT BEET 

LOADS -OF SIGR 13 IS8V NR WOAD(),. . . .- ;RIESAND1II ORDINTIOTO1OPEEILITT-OF NCRJI F I ' 15 OR iE1IUcRITRIF 

CAALLEAGINO SER 13 LOAD AND PREVENT FEEDER I0R tiEl BEER REENERGI1ED POSTSIS/SISLOP, VEICH REQUIRE TRIP OF ALL 
FIllER BRIBO TRIP FOR COPLETE FAULTS, NONE D U TO 4A CNGR/ICC N E0118 LOADS O SIFETY SIGNAL 

C IFOR 0/C TAILUR OF LOADI S DIGRBDATIO1SULTING FROMADTE, C I I NDGi LOP) . BITOREV 

FAILUCR TO ISOLATE ALL RlQA TO ISOLATE ALL 
i UNQUALIFIED LOADS N00 S1SAND NON-ESSENTIAL LOADS PRIOR TO 

...... SISLOP.llt OF.80.i.A RE RGIING . Bill 
COOED ALSO IEiD FOR TIEO LO 
AL IGN



Flut CDM "M" No. 1383 
IIISICIT COBS C ISTSM SINGLE FAILURE ANALYSIS Revision No .f 0bnFs UNIT I 

SORT FOR POTINTIAL COMMON CAUSE FAILURES Page 405 of 510 

LOCAL EFFICTS AND METHOD OF IMHEIEt COEPINSATING 
ITBR I OIVICI ID COMPONNT ID FAILURE ODS SEPiNDINT FAILUIlS DBTICTION PROVISIONS IFFICT 01 ICC REMINARS 

01.1.6.1 1 G-3B ISA POE REQUIRED ON 

VALVE CLOSED FOR S.101.0SSET ACTUATOR ISOLATD BY 5SV.  
A.080 INJECTION TERINTED VALVE REQUIRED TO REA OPEN 

012.O.8. IV-53 ISA1CNIR 1c 

0I.1.05.01. I Y-V54E ISA EPBSSURB LOW ISA UNAVAILAILE TO REPOSITION CONTROL 800 ANNUNCIATION 10 1 REQUIRED NO ORI AD ECDRT IC 

VALVE OPE# FOE TR RESET1 __________38t___ ___ _ ACTUATOR ISOLATED BY SY-ISI. _ .  
ALICOLV RQUIRD TO CLOS FOR SI FTI INCTION HIATDCOND 

RCIC 
01.1.08.11.1 C-3E ISA PRSSUO LOW ISA UNAVAILABLE TO REP01TION CONTROL BOON AIMUICIATION BACKUP NITROGEN NONE. TRAI AF PUMP 11NFLON 1SA IS A NON-SAFRTYRELATES, 

-IV FUMNPD1LOV VILVUS04V-5 T~L u Aft EPOS1101iTO AR RQUIRED MNO NSIC SiSTER 
AND CV-NY5E US10IN M SAFETY 1 REAE BACE-UP 

VALVI COSED FOR CONTAINEENT REQUIRED USING EAFTE-RELATED ACTUATOR ISOLATED Ny SV-5 
ISOLTION O SECONDiAR TCIUP NITROGEN 

PRlSSUll LOV ISA UNAVAILABLE TO REPOSITION CONTROL R00M ANNUNCIATION NON RQUIRED FOR SI , NON FOR SI, IOIRAEILITY OF NON-SAFETY RELATED ISA 515Th 
- - ----. -VALVE OPIN FOR SICONDARY REDUNDANT TRAIN FOR SCONDARY TRAIN A PUMPING FOR SECONDARY CAN BE CREDITED FOR M3Ll IN 

RECSRCULATION AFTER ICTION RECic RECIRC CONTAINMENT PER SEP SECTION .  

TERMINATED 15.1.5. AIR-OPERATED HYDRAULIC 
PuMp IN VAlfVE ACTUATOR 
ISOLATES CV-SV-51l 

S1.2.04.0E. I V-RA ISA IPRlSSUll LOW ISA UNAVAILILE TO RIPOSITION CONTROL 1001 ANNUNCIATION NoNE REQUIRED NONE AIR OPERATED IYDRAULIC PUMP IN 
VALVE CLS FOR C NTlIST ACTUATOR ISOLATD BY 
AFTER INJECTION TERMINATED WALVES REQUIRED TO REAIN OPEN 

FOR SI AND SECONDARY ACIRC 
61.15.V 1.1 By-USIA lot ISPRISSUSI LOW ISA UNAVAILALE TO BIPOSITION CONTROL ROOMAOUNCIAT CIU- AIRNOPERATED0BYDRAULIC PUP IN 

VALVE OPEN FOR SYSTEM RESET ACTUATOR ISOLATID BY 8V-530.  
AFTER INJECTION TERBINATED _ VALVE RIQUIRED TO CLOSI FOR I 

FORIAN D SIODBIICS 

01O.1.i.11.I 0-SO ISA PRESSURE LOS ISA UNAVAILABLE TO REPOSITION CONTROL ROOM ANNUNCIATION EACIUP NITROGEN NON. TEAISN F PUMIP 11N1FLOV ISA IS A NON-SAFETY RELATED, 
FE PUMP BINIFLON VALVES CV-36 W____________ ALVES RPOSITION AS RQUIRED NON-SEISEI1C.SYSTEM 

ACIND CD151 IIUVI-3D 1AC.UP 
NITROGEN 

01- O.1.07.06.1 BY-851A ISA PSISSUBE LOU IIA UNAVAILANLE TO REPOSITION CONTROL ROO1 ANNUNCIATION BACKUP ESTROGEN NONE. VALVE SILL REPOSITION AS AIR OPERATED SYDRAULIC PUMP IN 

- VLVELOEDFRCOTANME .REQIR1UIEU1FIUILfEFCVAVI ISOLAED ROCIl SI 

ISOLATION OR SECONIARA BACKUP NITROGEN 
RECIRCULATION AFTR INJECTION _PPIIIFI0_ISAISA_1_-AFIBLAD 

01O.2.08.04.1 SH-851A ISA PII13051 LOW 1SA UNAVAIILL TO REPOSITION CONTROL ROOM ANNUNCIATION NONE REQUIRED FOR NI, NONE FOR HI, INOPERANILITY OF NON-SAFETY RELATED ISA SISTER 
VALVE OPEN FOR SECONDARY REDUNDANT TRAIN FOR SECONDARY TRAIN N PUMPING FOR SECONDARY CAN N CREDITED FOR 3LEtIN 

RCICULTION AFTER INJECTIONRI C 
TlINATiD i5.I.5. AIR-OPIRATED HYDRAULIC 

PUMP EN VALVE ICTUATOR 
IO ATD B I- 

SI
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- ~ PRESSURE LOW IN F I OTO VAVS AL CONTROL RWE ANUITION NONE REQUIRED FOR BYPASS 890NE FOR if (ISA NOT CREBITED REACE FCV NII SEPARATE BACKUP 
CV-liz,143,141 OPEN, ETFASS VALVES FAIL VALVES, 1ACKUP NITROGEN FOR FOR ICY CLOSURI, LOSS Of 11 (0111 SUPPLY FOR CLOSUR.  

.CLOSED TO .IG A, , C CONTROL VALVES FOR S. EONS SECONDARY URCIIC TO S19 IM/C COMEON-CAUSE FAILURE NOT 
FOR SECONDARY RECIEC POSTULATED DURING SECONDARY 

RICIEC, BUT SINGLE FAILURE OF 
01.S.-1N0 COULD ISOLATE IS TO 

CC3. 05Ll Of EAUAL SYPAS 
FATES REQD FOR MITIGATING 

02.4.O1.01.1 FCV-l IDI I1SA PRESSURE LON ISA UNAVTLALEFO2iCV-1111 CONROLW INDICATION7 IN AND BODULATES AS 
OPENING (IJECTION) OR ANNUNCIATION IEQUIRED ON BACKUP NITROGEN 
RODULATION (ILI) 

It31.1.1 CV 1 F~ S - PESUR LOW ISA UNAVILANLFTO-CV-30IAND -CONTROL 1OVrANNUMMrAIFr N"Ph~1~IO~IJFF~rM r~~O~F iuictrN CEAGanINONOT tREDITID HF 
CO-2O. C2-3.5. C.-104 CLOSES, FOR EL FATS to UCS LOOP A. CE-LOU INJECTION 

ISOLATING CHARGIEG PUMP ________ __ POITION3 AS REQUIRED FOR CLR____ ____________ 

- ..-.----------.-- - ~IJECTIOI TO RCSLWOOP I----FI~fWY1 ~ -__ _ __ _ _ 

03.4.1008.1 FCV-IllIA/D ISA PRISSURE LOV FCV-IIISAIN/C FAIL OPEN AND CONTROL ROOM INDICATION, BAUP It FOR FCV-1EIED/EIF ISARILITY TO CONTROL CLI FLOE hYDRAULIC CALC REQUIRED TO 
PCV-IIISE/E CLR FLOE CANNOT BE THROTTLED ANNUNCIATION FLOE CONTROL 0S ISA OR TEROYTLE CLE FLON VERIFY FLOE T110UGI RIDS OPEN ____ 

. ev.00 IT 5CIF 1B5LONAEOUTNOGPM FEE RCS LOL "IECNS Pi IIS1IRic, AND U 
LOOP. FCV-IIISEI/F MODULATE 60181EEND CLE/ELE FoR PEINARY PATEI LOE oto 
IN EACIUP StEAS REQUIRED _______REMAIN VITINI TE CAPAILITIRS 

Ti0 POTENTIAL COIlON-CSUSA 

032..10.03. CV-5 A ISA PRISSURS LON CU-1D6A IED UCFIOE OPEN CONTROL ROOM INDICATION FDTL T 
CO-HI BYECOASSING OVA- ISUOC, CECK VALVAN I D CROI IN PUMP CAPASILITY (IS S LOCA, RUST HE FAIL-CLOSED AN0/O 

POTINTIALLY GAIS-MIDING ROTE FOR R ACIRC 110 1 VENTS PER-SELECTEE CLARGING PUMP FOR LOCKID CLOSID. 101 CUST RE 

CLARGIN TPUOPS DURI/ G A C, - - -CO- - OL ALI OI80111 C1 -CAE 1USB FILS 10 
LEVEL TRANSIENT PRECEDING CLOSD AND PRECLUDE SICOF 

DIS/SISLOP IELIOCA, AND LOCKED-SET PUMP SIMILAR TO 
- --- ___ --- - .PRESELECTED PUNPEDURING. . . . .-.--..-- O-IIOOC FAILURFyoCLOSE---

LELOCA, PELS, SFOR INJECTION.  
oC FFECT If DURING R0CIRC l 

0-:10.S PRESSURE LOS ISA USAVAILIBLE FOR FCV-1II 7COTROL 80011 IDICITIO1, TICU ITRll C Chi llPE 0S1N AboUsis -

OPENING (INJECTION) OR AINICIATION REQUIRID oN BACKUP IITROGEN 
NODULATION (1L,) 

UISA PRESSURE LOS IS UNAVAILAELE 00TF-30l AID CONTROL 100E1NUIAIN EOITOITERCfldU, ICIUP1IOlfCEil I EJ1TI C lOT CREDITED FOR 
CO-3O5 CV-305. CV-304 CLOSIS, FOR ILB PATI To RCs LOOP A. CV-305 INJECTION 

ISOLATING CIARGING PUMP BIPOSITIONS AS BQUIRID FOR CLR 
INJECTION TO RCS'LOOP A'--- LIIG1a - -.  

S.1.IU.03.1 PCV-40C ISA PRESSURE LOS NONE.ilAl FAIL O I L I CONTROL BOOR INDICATION ROME REQUIRED ENS, 
PCV- 1308 

03.2.IO.O3 .I CV-SzE -- - - - ISA PRESSURE LOW VALUE DRIFTS CLOSED IF CE TOL ROOK NDICATION 7 EOUhEQUTRDE
INTERNAL HYDRAULIC LEAKAGE 
PRESENT 

U.2.I1.OS.I CV-S6--------ISA - -~ PRESSURE LOW VALVE DRIFTS CLOSED IFl COTROLROOH ISEICITIOR 
INTERNAL CYDRAULIC LEAAG 

PRESENIT0PUPUIG 

CONTOL 8011 MICAI*i
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03311-.51Chill ISA - PRESSUR LOU VALE FLS CLOSED Conan, Boor iNEicAtoiB 
03.2.15.03.1 CV-2 ISA PRISSURE LOU VALVE FILS CLOSED CONTROL BOON INDICAION NON REQUIRED NoNE 
03.2.11.0.1 CV-2UE ISA PRESSUE LOU VAL FAILS TO NORMAL POSITION CONTROL BOON INDICATION REDUNDANT VALVES CV-21? AND NONE 

ALTiRNATE ILI FLOE TO LOOP B 
COLD LI 

1OS PEISSURE LON- VALVE TAILS CLOb - CONTRO011008 IN ICATION -1 O15 -B-i- -101l 
031.I1.01.1 CE-15 1SA PRESSURE LOU VALVE FAILS CLOSED CONTIOL EOON INDICATION NoNE REQUIRED NoNE 

85.1.01.05.1 CV-511 (SA PEISSUR LOU CV-Ill DRIFTS CLOSED IF CONTROL 1008 INDICATION, NoNE FOR IJECTION, NONE 1POTUTIAL COMO-CAUSi LOSS OF IsalUNDANt VALVE CV-518 ALSO 
INTEIRAL IYDRAULIC lARAI, AINUICIATIO _ HQUIRED0OR ICICULATION-1OT1TFLOS IF8ITI T ECl FFICTEIDN81 COSITIS 
CANNOT Et REOPilD INJICTION, No EFFiCT ON ReQUIRl VALVES TO BE OPEN 

88CIRCULATION DURING NORAL 01 0 DICLABID 
1N1IF CLOSE BUtTC8IFC~ 
CHANGI 1EQ0. VALVES IUST 
RiAIN FULLT OPIN FOE AT LEAST 

RAll BOUNDED II ANALYSIS 
C-__ ISA PRESSURE LOB CV-82 FAILS OPEN, CANNOT BE CONTROL BOON INDICATION Noll IIQUIRID FOR CONTAIINENT N0I FOR CONTAiNENT SPRAT, 5101 FEMITS SPRAi PuEP TRIP 

RECLOSE---------D________ S[it. BEc lif UNP 111 TO-LOSI rO CUTNuarIlliDATIi uTl RflulSIlIUT i OT 
NAINTAIN LOOP IAL FOR VALVING FOR SPRAI PEN1TRTIOR CONSISTUT VITi SP TOPIC YE-4 
CONTAINMENT ISOLATION BASIS FOR ACCIPTABILITY OF TEE 

HSOLTIOHOFUTIOFR~ 
TEIS PINITTION 

05.1.01.06.1 CV-518 ISA PRESSURE LoU CV-518 DRIFTS CLOSED IF CONTROL BOON INDICATION, NONE FOR INICTION, NoNE OPOTENTIAL COEON-CAU LOSS OF IEDUDaiNT VALVI CV-511 ALSO 
INTERNALITDRIULIC LIAIAI, -AlICIATIO --- RQUIRlW ORICIICURTIoN 1T lE DSPITTITDRING1FFCTIlflD lC TOL 
CANNOT 8E REOPiND INJECTION, So rFFiCT ON REQUIRE VALVES TO BE OPEN 

RECIRCULATION URING NORM L OPS 0 DECLARID 
S. .IUIFCLO0DT.LVW.I lUI 

RHAIN FULLI OPEN FOR AT LEAST 
I 1OURS (3BALLST SRLOCA) TO 
885IAll BOUNDID BILMAI 7l 
TECE SPIC CIANGE REQUIRED 

05U..05.05.1 CV-Ill ISA PRESSURE LOU C-Ill FAILS OPEN, CANOT 8 CONTROL ROOM INDICATIO NOill REQUIRD FOR CONTAINNINT NoNE FOR CONTAlIlN t SPRAI, $Eo PERITS SPRAt PUMP TRIP 
RECLOSID - -SPET CISC1ORPTIA O~lT OS"OFOONTOITHilfIOLTION AFTIR SMUIIOEUCT IO-Of 

AINTAIll LOOP SIAL FOR VALTING FOR SPRAY PINIRAON CONSISTENT VITi SE TOPIC VI-4 
CONTAINMNT ISOLATION BASIS FOR ACCIPTABILITT OF TEE 

I30 SOLATIOHCOIIGUATIOR U 

TSll PilETIATION 
05.3.5.05.I CV-9 ISA PRESSURE LOU VALVI FAILS IN CLOSID CONTROL Room INDICATION, NoNE REQUIRED NoNE 

POSITION, CAlOT I llD -- ANU CIATIO
06.1.05.03.1 CU-U37A ISA PRISSUR LOU VALVE DRIFTS OPIN IF INTIRAL CONTROL ROOM INDICATION NONE REQUIRED NoNS VALUE ACTUATOR USES 

MDRAULIC LEAIAGI PRESENT, IR-OPERATED MYDAULIC PUMP TO 
ALIGIllG CCV FLOE TO BICIEC MI -

06.2.05.03.1 CV-U37B ISA PRISSURE LOU VALVI DRIFTS OPEi IF INTIRNAL CONTROL 800M INDICATION NONE REQUIRED NONE VALV ACTUATOR USES 
BYDBAULEC LEAKAGE PRESENT, AIR-OPIATED IIDIAULIC PUMP TO 

ALIGNING CCV FLO TO RECIEC III HISTAIWACCUjULITORTEESSUS 

. .--..-- -- - __ -n
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01.I.01.03.1 TCV-1IA ISA - PRESSURE LOW TCV-601A FAILS OPIN, CAUSING CONTROL ROO INDICATION, VALVE ISOLATED BI BLOCK VALVE FLOW TO ICCS LOADS REDUCID TO 81CLUD1S VALVE ISA-Ilit. 0E8 

1IC13 CCV FLOW TO E8R BI PIRIODIC SURVIILLANCE 01 FLOM LIMITED 8T ITIM COLLAR 1il0UII ACCIPTABLI VITI Oil CCI OF TCV-601A/B ISOLATID BI 
-ZIA AND DIVERTIVO FLOM FROM __PUMP AND 18DUCED PIST FURL PIT BLOCI VALVE, OTHilEiLO 

MCCI LOADS IAT LOAD LIMITD iT STEM TRAVIL COLLAR.  
COVFIGURATION NOT ACCIPTABLI 
AFTIR CYCLE 11 RFUILMAUI 
TO INCREASED SPINT FUIL PIT 
EIAT LOAD 

06.4.01.03.1 TCV-6018 ISA PRESSURE LOW TCV-018 FAILS OPEN, CAUSING CONTROL OOM INDICATION, VALVE ISOLAtED 8 BLOCK VALVI FLOE TO BCCS LOADS REDUCED TO SICLUDES VALVE ISA-Il43. ONE 

IICESS CCU FLOW TO Be 1l PERIODIC SUIVIILLANCE OR FLOW LIMITED I #TIl COLLAR 11UMII ACCEPTABLE MITE Oil CCI OF TCV-1IA/B ISOLATID Of 
E-tIl AND DIVIRTING FLOW fRoM PUMP AND BEDUCED IPEET FUlL FIT BLOCK VALVE, OIl FLOE 
ICCI LOADS iAT LOAD LIITED0 ISTM TRAVIL COLLAR.  

CONFIGURATION HOT ACCIPTAILE 

AFTE CICLE 11 REFUILING DUI 
TO INCRBASED SPENT FUEL PIT 

__ ____ __________- .IiALOAD _ __ _ _ 

011.1.3.1 CV-?UZA ISA PRESSURE LON CV-f tA, I AND C FAIL OPEN, CONTROL 800 INDICATION NONE REQUIRED MoVE IVALVBM NORMALLY OPEN. ill 
-. - . CV-l22E - . ALIGNING CV FLOM TEROUG- FAILUR WOULD PREVENT0 

lthisd, u ilkil l kg 1i o rIe0OT-NANUALLT CLON1NG FOR 
RCP-A. B AND C THRIAL 8ARRIER COIL FAILUR.  

VERIFICATION REQUIRE TiAT 
PL~y iffillif0 CCV SISTIM FOR 

TIl IVElt 18 LESS TEAN LOCA 
TER8SEBOL 

88I-- - VIC ATER PRESSUR LOW . 0TilfLt LONG-TERM CONTROL OOIDIi TlO1 TOI h flidif Il 1.OIING SOfTIfilliffliiILiTfliF IC SCOfROi-CAUSE FAILURE MAY 
DIGRIADATION OF TRAIN A EEC SQUIRED Fol LONG-TERM FOR LOG-TIE POst-8IlssLOP OCCUR OUE TO POSTULATED 
PUMP BEARINGS, POTENTIAL POST-3IS/ISLOP OPERATION OPERATION CONCURRIT SEISMIC IllT.  

- ---- --. . - . . . . . . . . . . ALTEATISR1lCIFI0VTB 0gM liMcKliP BRIllo COOllLIG fIEPS 

NON-IllS81C LINES 8 1QUIRED IN 1s. ALSO, 
POST-EIS/SISLOP FAILURE RIDUCES PUMP OUTPUT 

Il -TIL 80U1DAl VALVES LOCALLI 

CLOSID, SO THAT PUMP IST 
- 1QUIRD NiTE BACIFLON 

S-.-.---- - - - -.- - - - - - - - - - - - _____________________ CONDITIONS 

EY.2.03.11.1 G-3B SERVICE EATER PRISSURE LOW POTENTIAL LONG-TBR CONTROL R00M INDICATION 10E. BACKUP BABRING COOLING EPOTEETIAL INOPIRAEILITY OF BUC SCOMONl-CAUSI FAILURE NAT 
DIGRADATION OF TRAIN 6 BIC 8RQUIRD FOR LONG-TERM FOR LONG-TIRN PO8-813/8ISLOP OCCUR DUE TO POSTULATID 

-- - ____- -- - -. - UMP1RAiliS, POTENITIAL - -- P ITE1III5OP~rATIME EUiATION CONCUlRllNt SIISHIC EVENT.  
SALTWATIR BACIFLON THROUGH BACIUP BEARING COOLING STIPS 
101-SEISiIC LINES 08RQUIR IN ols. ALSO, 

- POST-SIS/SISIL0P - - - - - --- --- ___ f_______ll_____ . URE REDUCIS PUlMP QUffil 
UNTIL BOUNDARY VALVIS LOCALLY 
CLOSED, S0 THAT PUMP IST 
-RQUIRED NITE BACEFLF 
CONDITIONS 

E.3.OS.05.1 G-ISC SERVICI MATER PRBSUR LOW POTINTIAL LONG-TRIM CONTROL Room INDICATION REDUNDANT EAFETY RLATED POTENTIAL INOPERABILITY Of AUl AUl SVC PUMP IS NOT CEEDITED 
- DEGRADATIONOF AUI SEC PUMP- FoR 113181 

BDARINGS ON-81SillC), NOR IS IT 
DUITABLE FOR LONG-TIEM 
OPBRATION FOR lNO-SllSISLOP 
EVINTS DEE TO TOE POTENTIAL 
FOR SUCTION STRAINER CLOGGING



CDM "M" No. -41383 
INRGNCI CORN C STEM SINGLH FAILURB ANALYSIS Revision No 

* FRI UNIT I 
SORT FOR POTENTIAL CONMON CAUSE FAILURES Page 4019 o 510 

LOCAL IFFECTS AIND H8TEC8 OF IBIRINT COMPENSATING 
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CIPRESSURE LON A PUMP DISiLiD UI TO CONTROL BOO INDICATION RDUNDAINT SAFET REL8ATED INOPERABILITY OF ASI SNC PUlP AUI SC PUlP I ot CREDITED 
LOSS OF SUCTION/PEIME CONTROL TRAINS FOR SIl/IISLOP IVINTS (IE, is 

-__----------__----1ON-81881C), MOE IS IT 
SUITABLI FOR LONG-TI 
OPERATION FOR ON-818/II8LOP 
IVINTS DUE TO Tt POTINTIAL 
FOR SUCTION STRAIER CLOGGING 

V.4.07.01.3 NOV-I VALVE ACTUATOR SEISMIC GATIS NO-10, II, 11 FAIL CONTROL 8001 ANNUNCIATION, 101 FOR INJECTION OR RCIRC 3LOSS Of SUCTION RAD TO NoTE IGATE ACTUATORS All 
Nov-I___CLOSD, GAt SOV- FAILS TO 6% LOCAL INDICATION (NON-SEISMIC AI IEC PUMP ALSO TMAINS OF SEC PUMPS, MO-NBISHIC. CISC VATEI PUMP 

-OPi POSITION ON BUNP STOPS I-T) 6fli TI SHRTSS O1iF luiff TL OCATID 
Nov-12 NOT PUMPS 108 OIS EVit3 (10 SUFFICIlNtLf AE0I INC PUMP 

CISC EATE PUMP TalP1 OR if NUCTION to PREVENT LOSS OF SEC 

PatCR TO111 9I0LOP P saPU
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APPENDIX A: DBASE III PROGRAMS USED



!IPROGRAB: ML_ LAMG.E 
IUNCTION: SEll '01' FIILD 1N BOUD VL.D 
CLOID DATABASES 
USE BOUND OL-DBF l101l BOUND OL 

SIIt FOLLOWING STEPS S11AN1A11DIZI TIE ESINOLOGY 1OE FLANGES 
IIIC 11 BACIUP Vill 'BLIND FLANGE' FOR R ACEUP:'FLANGE' - -- _ 

RIPLACE IB DACEUP ViTl 'BLIND FLANGE' F01 NIB BACHIUF'LANGE' 

* 8II FOLLOWING STEPS SEt TII FLAG TO UNCETAIN ALL 1 0 RE COB I ____Vl__11BT 3111A 1 IC 
GOT" top 

6T11 FOLLOWING STUBP il U I E FLAG tO C01'DI01OALILT 0 O I gPlABL hITTD BIE A NO-CI ELTE ACU 

EEpulA01 Vill 101TVIUIUTO;,IuTO .02. VJID? UTOz-'CLOEID' I.110. (1ZIUTAUTO: 'AUTO' .01. lIEUUT:'CLOSED' .01. NSIUT-AUTO:'CIICE' .01. N3l CUP:CA' .01. USE BACI:LIND( 

INEf FOLLOWING STEPS USA? TIE1 FLAG TOP FOE AFICAB Vll ENC ITE A NDP? ULATED BACKUPomm Va 

U'!PUCE 01 IT'' FOB (VUTUTO:'AUO 03LIUTUO'COE'I.N. DE? UOAUO .1.INTD.:COID 01 lOTAT:LOCI 0.SEAEF:CF .1 ERDU:'LN' 

5Tht FOLLOWING STEPS 1131? T1E FLAG TO *01 FOE UCOBAS VM IA PASS1IN (CUICE 0B 91LIEPI BOUNDABI VALVE 
GOTO TOP 

ItE FOLLOWING STEPS kEND? TEE FLAG TO '01 FOE BECOBE1S IACIAMIN 01. ENVETOB-IBSENSITIVE, TEAILIONED SMSINS IIE, BUCI -_______ 

REPLACI 01 VilB ' 1O ITINO):'E.I' .AD. ETEE NO(:'IXS 

-FEEOLLOWINGCStEPS EESirtEHILIC TO 'UNICCIFTAILE' FOR WEORDS AMED IN41 9T 91E RI ClOLDEN (EG. BELIEF VALVES KINE TOO1V LOW A BPOINTI -- - - -- - - - ____ 

jGO"TOO 
.[EPLACI 01 WiTl 'I' FOB RIBAUS;'' 

90z 

-0 - 0 

0 c



SPROCI: V[? SORT. PRO 
FCiOSt-0: MaII III TAIL1 Of VITIL/BIGULID POVIR DIFINDINCIIS, 301TED If COSPONIUt 10 

Oil [C$ III IDII ICCICORP. ICCSSPA, ICCSFA!L - - -

* SPOUT~~~ "O -:CiCS -O(-CPO-D '_'_AZ INV A111j 0 01  .03li-lu A. CONPON ID:'VITIL IRS' .03. CORPON WD:IItIfl gi)*j.lIR O'I'.05 ALID:'OT O' OIETT EN 

IPEOCW: liii SIT.PI 
TIuffOIP-1 -IITI -TAILI-OF I I III-POVIR 1SPSDICIM-10111T1hINKOINT 1D-0 -- ~----__-

CLOS1 111A11SS1 
013 *eCC - PA 119E1 SCCICONP, ICCIIFA, ACCIIIIL - - -

11.0oil 1I~lj fCI(IS) 

V;f OC ICc~loEp FOR(~PSD'U'O7OPSD'U1 -.01.' COUPON ID:'NCC' -.0U. CONPON1ID:'SlvcIVDC OUECTIO0 Fill? - -

~POGRAM: CON SOat.PEG 
rCTII: PIITS TAILSIOf COUOS-CIU31 FLILUES L(EQ, 111111C, ISSTEooiJDT AIR). SORTED If FIlLUIS OON- -- --. ------- . --.-- .--.--.---------

Vol leCdsf01 11011 ICCAIIIL, ICCI Sf0, ICCICOEp - ---. ___ ---.------.-.. . -.-.- .---- .  

1.ETMMI to-SCill 
0.0 oil CUI(Z?) f C29111) 

MIT Poll C:ICCSPAIL-103 ALOS'Q0E1T50'I .ASIIL-EODE:'11ISI[C' O.- jIILIOSSSS LOW ACOOiE'G11,111 SOIlId? 10 1315?-- *** -. .

IM 

0* 

0 

0 C 

0, 
w.
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REVISION 0 ERRATA 

1. Items 01.4.16.05.1 through 01.4.16.06.2: SEQ actuated relay 
contacts do not exist in the control circuit for CV-287.  
The scheme shown on the applicable elementary diagram was 
misinterpreted. This error was identified during resolution 
of Action Item 04.3.  

2. HCV-1117: This backup isolation valve for excess letdown 
was not addressed as a separate FMEA line item. The 
omission was identified during resolution of Action Item 
04.3. The valve control circuit is not EQ, so that a 
potential common-cause failure could occur.  

3. Breakers 1RX1 and 1RY1: The potential common-cause seismic 
failure of these current-limiting reactor bypass breakers 
was not addressed in the FMEA (eg. item numbers 12.1.02.01.3 
and 12.2.02.01.3 were not included). This omission was 
identified during resolution of Action Item 21.  

4. FCV-1115A through -1115F: The potential common-cause 
effects of seal injection controller input failures, during 
a LOCA or MSLB inside containment, and common-mode effects 
of seal injection controller power failure (Regulated Bus 
#4), were not addressed. This omission was identified 
during resolution of Action Item 09.1.  

5. Item._01.4.22.01,1: FCV-1115A/B/C will fail closed on loss 
of control power (to the associated I/Ps) rather than open, 
if instrument air pressure is still available. This error 
was identified during resolution of Action Item 09.1.  

6. Item 04.3.07.03.1: The tag number for the associated 
instrument air valve is FWS-581 rather than FWS-381.  
(Typo.) 

7. RV-787, PSV-M109. VCC-385: These CCW relief and CLR drain 
valves should have been included in the respective boundary 
valve analyses. This omission was identified during 
independent review of Revision 0 by the Nuclear Safety 
Group.  

8. Items 06.4.21. 06.4.71: The boundary valve tag numbers 
should be CCW-428 instead of CCW-426, and CCW-492 instead of 
CCW-493. The backup isolation for CCW-492 is non-safety 
related valve CCW-493. (Typo.) 

9. Safety Iniection Actuation: The effect of specific groups 
of output relays failing to actuate (eg. due to subchannel 
Load Group or driver card failures) was not explicitly 
addressed. This simplification was made during Revision 0 
development to accomodate time and manpower constraints, and 
has been carried as an open item for Revision 2.
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NOTES FOR LIST OF OPEN ITEMS 

1. Action items were developed to address the 26 categories of 
findings (see Section V.A) identified by Revision 0 of this 
analysis.  

2. The action item numbering corresponds to the 26 categories 
of Revision 0 findings, with the exception of 
"Miscellaneous" Category 26. Subitems are identified by 
decimals (for example, 02.1, 02.2, etc).  

3. The action items for "Miscellaneous" Category 26 are 
numbered from 26 to 37 to facilitate tracking of their 
status prior to SONGS 1 restart. Item numbers 28, 30 and 33 
are not used.  

4. The list includes all action items other than 'NO FURTHER 
ACTION REQUIRED' and 'SAME AS'.  

5. Aftion item 24.2 is not associated with specific FMEA line 
items since, as discussed in Section II of this analysis, 
the RHR, PORV and Steam Dump functions were not included in 
the FMEA tables.
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ACTION ITEM LIST 

ACTION 
ITEM * REVISION 1 ACTION ITEM SCHEDULE 

0L. 1 VERIFY: A) VALVE LOCKING PROGRAM CRITERIA DO NOT RESTART 
EXCLUDE CRITICAL MANUAL VALVES, AND B) OTHER 
ADMINISTRATIVE CONTROLS ARE SUFFICIENT TO PREVENT 
MISPOSITIONING OF MANUAL VALVES WHICH ARE NOT 
COVERED BY THE VALVE LOCKING PROGRAM 

01.2 EVALUATE MAIN FLOW PATH VALVES VCC-343 AND -344 RESTART 
AND ADD TO VALVE LOCKING PROGRAM AS NEEDED 

01.3 PREPARE FCNs TO ADD LOCKING DEVICES TO PZR-020, RESTART 
021 AND OTHER VALVES AS NEEDED 

01.4 DETERMINE ALLOWABLE CCW SYSTEM LEAKAGE VIA RESTART 
CALCULATION 

01.5 DETERMINE ACTUAL CCW SYSTEM LEAKAGE VIA OPERATIONS RESTART 
LOGS OF SYSTEM MAKEUP 

01.6 EVALUATE ACTUAL VS. ALLOWABLE CCW SYSTEM LEAKAGE RESTART 
AND DETERMINE NEED FOR POST-ACCIDENT MAKEUP 
MODIFICATIONS 

02.1 DETERMINE APPLICABLE LEAK TEST REQUIREMENTS FOR RESTART 
CONTAINMENT ISOLATION FUNCTION OF SI VALVES AND 
INCLUDE ALLOWANCE IN DOSE CALCULATIONS 

02.2 REVISE IST AND OTHER PROCEDURES AS NEEDED FOR RESTART 
SI/RECIRC LEAKAGE TESTING 

02.3 DETERMINE APPLICABLE LEAK TEST REQUIREMENTS FOR RESTART 
RECIRC SYSTEM AND INCLUDE ALLOWANCE IN DOSE 
CALCULATIONS 

03.1 DETERMINE TMI-SOURCE TERM DOSE RATES FOR RESTART 
APPLICABLE MANUAL ACTION LOCATIONS, INCLUDING 
ACCESS/EGRESS ROUTES 

03.2 EVALUATE SHIELDING OR BEST-ESTIMATE SOURCE TERM TO RESTART 
RESOLVE MANUAL ACTION LOCATIONS AND ACCESS/EGRESS 
ROUTES WITH UNACCEPTABLE TMI-SOURCE TERM DOSE 
RATES 

03.3 OBTAIN REGULATORY RELIEF FROM TMI SOURCE TERMS FOR RESTART 
SINGLE FAILURE EVENTS IF NEEDED BASED ON DOSE 
CALCULATION RESULTS 

04.1 REVISE RWST AND SI/FW LO-LO SETPOINT CALCULATIONS RESTART 
TO ADDRESS INVENTORY DIVERSIONS 

04.2 MODIFY LETDOWN ISOLATION VALVES (INCLUDING RESTART 
LCV-1112) AS REQUIRED BY RWST INVENTORY, RECIRC 
FLOW RATE OR DOSE LIMITATIONS 

04.3 MODIFY EXCESS LETDOWN ISOLATION VALVES AS REQUIRED RESTART 
BY RWST INVENTORY, RECIRC FLOW RATE OR DOSE 
LIMITATIONS 

04.4 VERIFY CURRENT EOI FLOATING STEPS ADEQUATELY RESTART 
ADDRESS SI/FW TERMINATION WITH 125VDC BUS FAILURE 

05 RE-EVALUATE MSLB FOR 2 TRAIN SI WITH RWST DILUTION RESTART 
_ _ DUE TO CV-875A/B FAILURE
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ACTION ITEM LIST 

ACTION 
ITEM # REVISION 1 ACTION ITEM SCHEDULE 

06 IMPLEMENT MMP.1619 (INSTALL ICB QE&R RESTARl 
LOCK-OUT ON MOV-866A/B) 

07.1 IMPLEMENT MMP 1-3625 (INSTALL TRIP OF CHARGING RESTART 
PUMP G-8B ON REDUNDANT.. LQW-LDQ-LOW VCT LEVEL.
SIGNAL) 

07.2 IMPLEMENT MMP 1-3659 (INSTALL REDUNDANT RESTART 
AUTO-CLOSED VCT ISOLATION VALVE) TO PREVENT GAS 

BINDING IN COMMON PORTION OF CHARGING PUMP SUCTION 
HEADER 

07.3 IMPLEMENT MMP 1-3639 (UPGRADE FCV-5051 ACTUATION RESTART 
TO SAFETY RELATED) 

07.4 LOCK CV-406A OR B CLOSED AS PER RESOLUTION OF NCR RESTART 
1-P-7467 AND LER 1-90-06 TO PREVENT CHARGING PUMP 
GAS BINDING DUE TO LOSS OF UTILITY BUS 

08.1 PERFORM EVENT-SPECIFIC ANALYSIS OF CLR/HLR FLOW RESTART 
___BALANCING 

08.2 REVISE EOIs AS NEEDED BASED ON ANALYSIS RESULTS RESTART 
09.1 PERFORM HYDRAULIC CALCULATION TO VERIFY MAXIMUM RESTART 

CHARGING PUMP FLOW POST-SIS/SISLOP 
09.2 MODIFY CHARGING AND/OR SEAL INJECTION VALVES TO RESTART 

LIMIT CHARGING PUMP FLOW AS NEEDED 
10.1 REVISE DCP 1-3548 TO SPECIFY APPROPRIATE RESTART 

ADMINISTRATIVE CONTROLS ON MOV-822A/B 
10.2 REVISE PROCEDURES (INCLUDING EOIs) AS NEEDED TO RESTART 

INCLUDE DCP 1-3548 REQUIREMENTS 
10.3 IMPLEMENT DCP 1-3548 HLR MODIFICATIONS RESTART 
10.4 VERIFY THAT QUALIFIED I/Ps ARE NOT REQUIRED FOR RESTART 

PY-1430C/H TO PRECLUDE FUNCTIONAL (b)(2) 
INTERACTION WITH PRIMARY PATH HLR 

11.1 IMPLEMENT CYCLE 12 RECIRC MODS CYCLE 12 
11.2 INCLUDE TECH SPEC CHANGE FOR OPERABILITY OF BOTH RESTART 

RECIRC PUMPS IN PCN 151 
11.3 REVISE EOI AS REQUIRED TO: A) RUN BOTH RECIRC RESTART 

PUMPS UNTIL SPRAY SECURED (BOTH REF WTR PP 
TRIPPED), B) ENSURE THAT TRIPPED PUMPS ARE ON SAME 
TRAIN, AND C) DO NOT RESET THE CHARGING PUMP 
LOCKOUT RELAY AFTER MANUAL TRIP (IN ORDER TO 
PREVENT AUTO-RESTART) 

12.1 REVISE SECONDARY RECIRC EOI TO POSITION RESTART 
CV-142/143/144 LOCALLY IF UNSUCCESSFUL FROM 
CONTROL ROOM 

12.2 EXTEND TEMPORARY MODIFICATION TFM-1-90-FWS-001 RESTART 
(DISCONNECTION OF S/G OVERFILL SIGNALS FROM 
FCVs/CVs) UNTIL PERMANENT OVERFILL MODIFICATIONS 
ARE INSTALLED IN CYCLE 12 

12.3 EVALUATE ALTERNATE SECONDARY RECIRC FLOW PATH RESTART 
CAPABILITY FROM REFUELING WATER PUMP DISCHARGE TO 
RWST
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ACTION ITEM LIST 

ACTION 

ITEM * REVISION 1 ACTION ITEM SCHEDULE 

12.4 REVISE EOI TO INCLUDE SECONDARY RECIRCULATION RESTART 
ALIGNMENT VERIFICATION, AS NEEDED 

12.5 EVALUATE STEPS TO COMPENSATE FOR FCV-5051 RESTART 
INADVERTANT OPENING DURING SECONDARY RECIRC AND 
REVISE EOI AS NEEDED 

12.6 INSTALL MMP 1-3623 TO PROVIDE ISOLATION BETWEEN RESTART 
REDUNDANT SEQ BLOCK CIRCUITS 

13 REVISE EOI AS REQUIRED TO RUN BOTH RECIRC PUMPS RESTART 
UNTIL CONTAINMENT SPRAY FLOW IS SECURED (IE, BOTH 
REFUELING WATER PUMPS TRIPPED) 

14.1 PROVIDE LIST OF CCW FLOW PATH VALVES TO BE LOCKED RESTART 
TO ENSURE SAFETY RELATED FLOW PATHS ARE NOT 
DEGRADED (INCLUDING DIVERSION DUE TO EXCESSIVE 
FLOW THROUGH OTHER FLOW PATHS) 

14.2 ADD APPROPRIATE CCW VALVES TO THE VALVE LOCKING RESTART 
PROCEDURE 

14.3 VERIFY LOW FLOW ALARM SETPOINT PROVIDES ADEQUATE RESTART 
CHARGING PUMP LUBE OIL COOLING POST-ACCIDENT 

14.4 DETERMINE FUNCTIONAL REQUIREMENTS AND APPROPRIATE RESTART 
SURVEILLANCES FOR CCW CHECK VALVES, AND IMPLEMENT 
MODIFICATIONS AS NEEDED 

14.5 REVISE IST PROGRAM TO INCLUDE CCW CHECK VALVES AS RESTART 
NEEDED 

14.6 IMPLEMENT DCP 1-3553 RESTART 
14.7 VERIFY BY EXISTING OR NEW CALCULATION THAT RCS RESTART 

FLOW INTO FAILED THERMAL BARRIER COIL IS LESS THAN 
300 GPM LOCA THRESHHOLD 

15 COMPLETE CALCULATION (DC-3410) TO DETERMINE RESTART 
ACCEPTABILITY OF SWC/CCWHX BYPASSED CONFIGURATION 

16.1 PROVIDE ADMINISTRATIVE POWER LOCKOUT TO MOV-9, 11 RESTART 
16.2 REQUALIFY MOV-9 AND 11 ACTUATORS AND GATES TO RESTART 

SEISMIC CATEGORY A 
17 REVISE SISLOP LOADING CALCULATION TO ACCOUNT FOR RESTART 

OUT OF SEQUENCE CCW/SWC PUMP LOADING 
18.1 DETERMINE LICENSING BASIS FOR HVAC RE: RESTART 

POST-ACCIDENT FUNCTION, AND RE: SINGLE FAILURE 
18.2 VALIDATE OR REVISE APPLICABLE POST-ACCIDENT RESTART 

TEMPERATURE CALCS FOR: CONTROL ROOM, CHG PP ROOM, 
4kV AND 480V SWGR ROOMS, AND DETERMINE DURATION, 
IF ANY, THAT CONTROL ROOM TEMP WOULD EXCEED SEQ OR 
CSAS INST/LOGIC LIMITS AFTER FAILURE OF NORMAL 
HVAC 

18.3 OBTAIN REGULATORY RELIEF TO DEFER HVAC RESTART 
MODIFICATIONS, IF ANY, DETERMINED TO BE NEEDED BY 
MECHANICAL CALCULATIONS 

18.4 REVISE PROCEDURES (INCLUDING TECH SPEC ACTION RESTART 
ENTRY CRITERIA) AS NEEDED TO JUSTIFY OPERATION 
UNTIL COMPLETION OF ANY REQUIRED HVAC 
MODIFICATIONS
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ACTION ITEM LIST 

ACTION 
ITEM & REVISION I ACTION ITEM SCHEDULE 

18.5 DETERMINE IF CONTROLROOMDOSE CALCULATIONS ARE RESTART _ _ 

CONSISTENT WITH SINGLE FAILURE BASIS (EG. 10 MIN 
INJECTION MODE SPRAY, 1 REF WTR PUMP AND NO CREDIT 
FOR HVAC FILTER UNI

18.6 REVISE CONTROL ROOM DOSE CALCULATIONS TO BE CYCLE 12 
CONSISTENT WITH SINGLE FAILURE AND CONTROL ROOM 
HABITABILITY UPGRADE CRITERIA AS PART OF UFSAR 
CHAPTER 15 REANALYSIS, AS NEEDED 

19.1 EVALUATE ISOLATION ADEQUACY FOR UNQUALIFIED LOADS CYCLE 12 
ON 125VDC BUS AS PART OF INTEGRATED RESOLUTION OF 
SEP TOPIC VI-7.C.2 

19.2 REVISE BATTERY LOADING CALCULATION TO ACCOUNT FOR CYCLE 12 
HIGH IMPEDANCE FAULTS OF UNQUALIFIED EQUIPMENT AS 
NEEDED 

19.3 SUBMIT LICENSE AMENDMENT REQUEST TO DEFER RESTART 
MODIFICATIONS ADDRESSING SPURIOUS AUTO-TRANSFER OF 
VITAL BUSSES UNTIL INTEGRATED RESOLUTION OF SEP 
TOPIC VI-7.C.2 

20.1 IMPLEMENT MMP 1-3633 TO PROVIDE BACKUP OVERCURRENT RESTART 
PROTECTION FOR RCP PENETRATIONS 

20.2 EVALUATE POTENTIAL FAULT PROPAGATION DUE TO CYCLE 12 
COMMON-CAUSE FAULTS WITH CONCURRENT 125VDC FAILURE.  
(EG. EXCITER DURING MSLB) AS PART OF INTEGRATED 
RESOLUTION OF SEP TOPIC VI-7.C.2 

21.1 IMPLEMENT MMP 1-3634 TO CHANGE DG LOADING LOGIC RESTART 
FROM SISLOP TO SISLOB 

21.2 PERFORM CALCULATION TO DETERMINE CONDITIONS (EG. RESTART 
GRID VOLTAGE) UNDER WHICH SIS LOADING IS 
ACCEPTABLE WITH CURRENT-LIMITING REACTOR BYPASS 
BREAKER OPEN 

21.3 ISSUE TECH SPEC CLARIFICATION ON CURRENT-LIMITING RESTART 
REACTOR BYPASS BREAKER REQUIREMENTS 

22 VERIFY THAT PROCEDURES EXIST TO BRING ADDITIONAL RESTART 
DG FUEL ONSITE BEFORE 7 DAY ONSITE SUPPLY COULD BE 
EXHAUSTED POST-ACCIDENT 

23.1 VERIFY WHETHER NRC BTP 9.5-1 AND APPENDIX R RESTART 
EXCLUDE BOTH FIRES AND EXPLOSIONS MECHANISTICALLY 
CAUSED BY AN ACCIDENT (EG. OF HYDROGEN DUE TO LUBE 
OIL/SEAL OIL FAILURE OR XFMR DUE TO FAULT WITH 
PROTECTION FAILURE, POST-SIS/SISLOP) 

23.2 ADDRESS MECHANISTICALLY CAUSED FIRES AND CYCLE 12 
EXPLOSIONS NOT EXCLUDED BY NRC BTP 9.5-1 OR 
APPENDIX R AS PART OF INTEGRATED RESOLUTION OF SEP 
TOPIC VI-7.C.2, IF NEEDED.  

24.1 REVISE SGTR DOSE CALCULATIONS (AS NEEDED TO CYCLE 12 
PRECLUDE CREDIT FOR RCPs) AS PART OF UFSAR CHAPTER 
15 REANALYSIS
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ACTION ITEM LIST 

ACTION 
ITEM # REVISION 1 ACTION ITEM SCHEDULE 

_____24.2 _ESTABLISH SCE POSIT.ION.ON SINGLE F jURE RESTART _ 

APPLICABILITY TO RHR, PORV AND STEAM DUMP 
FUNCTIONS AND OBTAIN RELIEF FROM NRC AS NEEDED 

_____ .,J_. IDENTIFY EXISTl_QBaIQFjUFSAR S~P~LQBL6,2.5 EOR RES5T.ART 
ADEQUACY OF POST-ACCIDENT CONTAINMENT HYDROGEN 
MIXING VIA CONTAINMENT SPRAY 

25.2 REVIEW POST-LOCA CONTAINMENT HYDROGEN MIXING AS CYCLE 
PART OF DBD 

26 VERIFY SEQ/CSAS SURVEILLANCE PROCEDURES DETECT RESTART 
________INDIVIDUAL REL-AY (CONTACTJ FAILURES ______ 

27 REVIEW EOIs AND REVISE TO CLOSE SAMPLE VALVES IF RESTART 
NEEDED POST-ACCIDENT 

29 INCLUDE CONTACTOR STATUS INDICATING LIGHTS AND RESTART 
SURVEILLANCE REQUIREMENTS FOR MOV-883 IN MMP 
1-3619 TO PREVENT AN UNDETECTED LOSS OF CONTACTOR 
REDUNDANCY__________________ 

____ 

31 IMPLEMENT MMP 1-3636 TO MODIFY CCW PUMP CONTROL RESTART 
LOGIC SO THAT SIS/SISLOP WILL START THE PUMP 
IRRESPECTIVE OF WHETHER THE CONTROL SWITCH IS IN__ 

32.1 SUBMIT PCN 151 INCLUDING CV-517/518 REQUIREMENTS RESTART 
32.2 REVISE MMP 1-3582 TO INCLUDE APPROPRIATE VALVE RESTART 

DRIFT SURVEILLANCE REQUIREMENTS FOR CV-517/518 
32.3 REVISE IST PROGRAM AS NEEDED TO INCLUDE VALVE RESTART 

__________DRIFT CRITERIA FOR CV-517/5184 
32.4 MODIFY CONTAINMENT SPRAY PENETRATION ISOLATION RESTART 

CONFIGURATION TO COMPLY WITH SEP TOPIC VI-4 
_____________________________________ISOLATION CRITERIA OR PROVIDE OTHER JUSTIFICATION -______________ 

(EG. FORMAL CALC TO DEMONSTRATE RECIRO PP LOOP 
SEAL AT PENETRATION), AND FORWARD ANY UFSAR 

_____CHANGES TO LICENSING 
32.5 OBTAIN NRC CONCURRENCE WITH DEVIATIONS OF RESTART 

CONTAINMENT SPRAY PENETRATION ISOLATION 
CONFIGURATIONFROMSEPTOPICVI-4_CRITERIAAS___ 
NEEDED 

34.1 REVISE PROCEDURES AS NEEDED TO ADDRESS RESTART 
RE-ENERGIZING THE UTILITY BUS FROM MCC-1 VIA MTS-7 ____ 34.2 IDENTIFY VITAL AND UTILITY BUS TRANSFER SWITCH RESTART 
SURVEILLANCE REQUIREMENTS 

34.3 PROVIDE TECH SPEC CLARIFICATION TO IMPLEMENT RESTART 
* VITAL/UTILITY BUS AND TRANSFER SWITCH LCO AND 

SURVEILLANCE REQUIREMENTS UNTIL TECH SPEC CHANGE 
-____IS PROCESSED 

34.4 IMPLEMENT VITAL/UTILITY BUS AND TRANSFER SWITCH RESTART * REQUIREMENTS IN APPLICABLE PROCEDURES (INCLUDING 

IO s _ _ _ _ _ _ . - - - .
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ACTION ITEM LIST 

ACTION 
ITEM # REVISION 1 ACTION ITEM SCHEDULE 

VERTFY LTCENSTG fBASTSRFUTREMNATT 
OFFSITE SOURCE RE: CAPABILITY TO START/POWER ECCS 
LOADS, AND OBTAIN TECH SPEC RELIEF IF REQUIRED 

2 ISSUE TECH SPEC CIARIflCATION TO REQUIRE AION RESTART 
STATEMENT ENTRY FOR BUS IC OR 2C INOPERABLE 
WHENEVER ENERGIZED FROM A/B XFMR 

35.3 PERFORM CALCULATION TO DETERMINE CONDITIONS (EG. RESTART 
GRID VOLTAGE AND BUS LOAD) UNDER WHICH RCPs MAY BE 
RESTARTED FROM BUS 1C/2C WITH ECCS LOADS ALREADY 
RUNNING 

35.4 REVISE EOIs AS NEEDED TO REFLECT ELECTRICAL RESTART 
CALCULATION RESULTS FOR RCP RESTART LIMITATIONS 

35.5 EVALUATE EOI CHANGES TO PRECLUDE DG DROOP IN RESTART 
ISOLATED MODE 

35.6 EVALUATE CONTINUED ACCEPTABILITY OF NO MAINTAINED CYCLE 12 
LOCKOUT ON SIS AND SISLOP FOR NSR LOADS AS PART OF 
INTEGRATED RESOLUTION OF SEP TOPIC VI-7.C.2.  
(CONFIGURATION ACCEPTABLE UNTIL THEN BASED ON 
AMENDMENT 38 SECTION 1.3.7.1) 

36.1 IDENTIFY CALCULATION WHICH DEMONSTRATES 480V RESTART 
BREAKER COORDINATION 

36.2 IDENTIFY CALCULATION WHICH JUSTIFIES MAIN FW PUMP RESTART 
FAN COOLER OPERATION IN A STEAM ENVIRONMENT (EG.  
POST-MSLB) 

36.3 ISSUE CLARIFICATION TO IDENTIFY 52-1200 AS A TIE RESTART 
BRKR WITHIN DEFINITION OF TECH SPEC 3.7 LCO 

37.1 EVALUATE: 125VDC BUS % GROUND CRITERIA FOR TECH CYCLE 12 
SPEC ACTION ENTRY AND/OR MODIFICATIONS TO 
ELIMINATE TRAIN-COMMON 125VDC DEVICES AS PART OF 
INTEGRATED RESOLUTION OF SEP TOPIC VI-7.C.2 

37.2 VERIFY EQDPs FOR 125VDC LOADS BOUND CONDITIONS OF RESTART 
EQUALIZING CHARGE 

37.3 IDENTIFY SR/NSR ISOLATION DEVICE SURVEILLANCE RESTART 
REQUIREMENTS FOR MCCs, 125VDC AND 120VAC BUSSES 

37.4 VERIFY RMOs EXIST WHICH IMPLEMENT SR/NSR ISOLATION RESTART 
DEVICE SURVEILLANCE REQUIREMENTS IDENTIFIED BY 
ELECTRICAL 

37.5 VERIFY LCOAR PROCESS AND RELATED PROCEDURES RESTART 
REQUIRE TECH SPEC ACTION ENTRY WITH FAILURE OF 
BUS/MCC SR/NSR ISOLATION DEVICE (EG. UNTIL 
AFFECTED LOAD IS ISOLATED)
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NOTES FOR TABLE OF ACTION ITEMS FOR SIGNIFICANT FINDINGS 

1. The table of Action Items for significant findings tabulates 
which action item(s) address specific line item findings 
from the Revision 0 FMEA.  

2. The table is a composite of two DBASE III databases: that 
for the Revision 0 FMEA, and another for Action Items. The 
databases are related using the DBASE III View function so 
that 1 or more Action Item records are related to each of 
the 472 Revision 0 FMEA records flagged as a finding. The 
first 6 fields of each line item in the composite table are 
printed from the Revision 0 FMEA, and the last 3 fields from 
the related Action Item records. The FMEA line item is 
repeated where there is more than applicable Action Item.  

3. To limit the Action Item database to a manageable size, 
"(SAME AS XX.X.XX.XX.X)" notation is used. With this 
notation, the Action Items are fully spelled out for the 
first FMEA line item to which they apply in each section.  
For subsequent FMEA line items in that section, the Report 
Item number is used but the description is condensed to 
refer to the first FMEA line item number. This permits 
subsequent reference to a specific group of related Action 
Items (YY.1, YY.2, etc) with a single record using the group 
Action Item number (YY).  

For example: In Section 12.1/12.2 (4kV Auxiliary Power), 
Action Item 21.1 is identified for FMEA line item 
12.1.01.01.1, and Action Items 21.2 and 21.3 (but not 21.1) 
for FMEA line item 12.1.02.01.1. Subsequent FMEA line item 
12.1.02.02.1 references (group) Action Item 21 and "(SAME AS 
12.1.2.1.1) to invoke Action Items 21.2 and 21.3.  

4. As identified in the Appendix B Errata, line items for 
common-cause failures of HCV-1117 (EQ) and breakers 1RX1 and 
lRYl (seismic) were inadvertently omitted from the Revision 
0 FMEA database. These errata items are addressed by Action 
items 04.3 and 21.2/21.3, respectively.  

NOTE: The common-cause seismic failure of 1RX1 and 1RY1 
requires that the Technical Specification Action for an 
inoperable offsite source be entered WHENEVER the grid 
voltage and other applicable conditions would not support 
SIS loading with the breakers open, IRRESPECTIVE of initial 
breaker position. This restriction applies until the 
breakers are upgraded to Seismic Interaction B/A criteria or 
other modifications are implemented to eliminate this 
susceptibility.
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A. AFTS 4 586LOC1 - SIT VIA N IlFLON VLV CALCUILAT1IONllCLUBIS CV-31/ FI~lS OSFI~lBIBT F858 A8 11 DOSI83 
VALV8t C-1 T ClliS IS LOCAL BANUJAL BACKUP ISOLATIOII AFTER 30 CLU~ l1 SUT 

Iiil S.LOCATION N0T ACCISIBLB? till 

TII SOURCS TIERIS
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A:TIGI ITSMS FOR SIGNIFICAlT FINDINGS 

BEFORT 
[IfD1 DVICBE1 COMPONBNT 10 FAILURE 1DE - FFCt 0il ECCS RBMARIS TR ACTION IM!-1 BESP DISCIPLINE 

__- 33 _ __tjj RQLAy ON . - 501000 1: IST BORON CONCENTRATION_ TSH~ L -UCF(M- . N--.111 [A$II~ _.. .----- --, 11 

.1LL I. 1 30 . . AI .. OPEN C 3 0.8.1.0.1. AS 
01.1.06.10.1 G-18 CV-37 OPEN PARTIAL DIVERSION OF TRAIN A FN PUMP IIECLUDIS SV-IN, I8A. BEST INVENTORY 03 ISANZ AS 

FLOW TO CONDENSER VIA MINIFLOW VALVE CALCULATION INCLUDES LOCAL MANUAL B10112F 
CV-11 ISOLATIONAFTER 30 MINUTES. LOCATION NOT 

ACC06SIBLE -ITE TEWI CC CC TEEMS 
01.1.0i.10.1 G-18 00-31 Opal &IRTIAL DIVERSION OF TRAIN A FE PUMP ICLUDES SV-IN, Ill. REST INVENTORY of ISAME AS 11452 

__ -- -- FLOW TO CONDENSER VIA M1N1FLOV VAL VE _ -CALCULATION INCLUDES LOCAL 1A UAL 8AC1U 
CV-31 ISOLATION AFTER 30 MINUTES. LOCATION NOT 

0-30ACCES3IBLE WITH T111 SOURCE TERMS 

1.. .1G18SAIiL CONTACTS Opal quAM 0q.yIIIINRAL POITO 03 IS-N is.~ (0B* l!2:(.  (53-1, 3) IOFF1 
01.1.06.13.1 0-38 SEQ I CONTACTS OPEN IISANE As NORMAL POSITION 04 (SAME AS 1.1.4.511 

353-1 )(OFF) 
i1.I.05.II.! G-38 SIQ I CONTACTS CLOSED . REDUCTION IN RST 8030N CCNCENTR*TION TECHNI[AL SPECIFICATIONS I.].) ANE 4.1.1 05 (SA43 As 

(33-0, Ill (ON) IF PRIOR TO SISSI1SLOF. NO EFFECT If GOVERN THE REST 
_______AFTER 

01.1.06.15.1 0-38 SU SIC 125VC VOLTS LON SI RAMLITI OF fail i PUMPING FOR SI SIMS? CALCULATIONS INCLUDE CV-31131 03 (!AME is 
CONTROL PO0B 000 SECONDARY RICIEC, OR PARTIAL FAILURE, LOCAL MANUAL BACKUP ISOLATION 

- .-- DIVERSION Of TRAIN A FLOE TO CONDENSER AFTER 30 MINUTES.__LOCATION NOT 
V~~IA 3 ACCEsiBLE VI1TO T11l SOURCIE RMS 

01.1.06.15.1 6-33 BUS (IC IZ5V0C VOLTS LOE lINOPDDBILITV OF TRAIN A PUMPING FOR SI 'LiT CALCULATIONS INCLUDE CV-36tl? U1 (SUS3 os 1.1.4.511 
CONTROL P0000 AN SECONDARY RECIC, OR PARTIAL FAILURE, LOCAL MANUAL BACUP ISOLATIC9 

DIVESION OF TRAIN A FLOE TO CONDENSR AFTER 30 BI40TBS. LOCATION NOT 

VIA CV- . ACCESSIBLE Cil Tl1 SOURCE TERMS 
01.1.06.18.1 6-38 G11 PRISSURE LOW 811OPERAILITI OF TRAIN A PUMPING FOR SI STRAIN A FN PUMP MAY FAIL DURING SELOCO 0 SAME -AS 1. 1. 1..5 

01.1.0 1 1 -SCONDARRICIRC, O PARTIAL OR MLL/ IF CV-A T CLOSED. R 
DIVERSION Of TRAIN A FLOW TO CONDENSER INVENTORY CALCULATIONS INCLUDE CV-30I31 

FAILURE OPEN, LOCAL MANUAL BACKUP 
-- -.-----.- -ISOLATION AFTER 30 11I1U1E1. LOCATION 

INACCESSIBLE ViTE TKl SOURCE TERMS 
01.1.0.1N.1 0-38 GNI FRESSURE LOW 'INOPIRABILITY Of TRAIN A PUMPING FOR SISTRAIN A FE PUMP BAY FAIL RING ILOCA 04 (SMAS 1.I.1Z511 

________ -.ANSD SICONDAET EECIkC, 0R PARTIAL OR MILE If CV-815B CLOSED. RNST 
DIV.0S0O. OF TRAIN A FLOW TO CONDNSR INVENTORY CALCULATIONS INCLUDE CV-16/31 

FAILRE Opl, LOCAL MALAL BACCUP 
AISFTATION fR 3MUTES LOCTIO 

INACCRSSILE VITO T l SOUACE TEEMS 

U1.1.VN.U1.1 HV-85zR VALVE/ACTUAtOR OPEN #SI DSLI 0000 TIME INCEDASE9, .1I NORMAL POSITION. INCLUDES SY-I, SV-Z, N0 PURTHER ACTION REQUIRED. THIS CONFIGUROTON WAS 

-_____---.- .--- . . --.---- . AIOLITY 1D'JCDO VIAi-SI :5. BAikUP vi VALVE ABE SOFA?! APPROVD0 AS PRT OF SU P i T 1PCIl- LONG TRIM 

POITIO CO N HIADlli . RELATED, SEISMIC CATEGOR A. VALE OPN SEISMIC SALUS 
PATANORMAL FOE SECONDOFY TECIC 

01.I.0a.02.I 00-0520 SRO I CONTACTS OPEN '(SANE AS 110. NORMAL POSITION-- (SAND AS .01

(11-5, ii lOFP) 

811IA.V.IE-d5.9 125,*00 BUS 11 VOLTS [CVW 'SI DIILIDERY T1IRE AS SI VALUE OPUN KCRMAL FOR SECONDARV 300(50 (SAKE AS 1.1e.! ) .  

2LIAILU C SOlIS (VIA NlL-L ISLIC 
C- OF O
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ITH, I DEVICE ID COMPONENT 10 FAILURE ODS EFFECT ON eCCS REMARKS ITEi ACTION ITEN 983F DISCIPLINE 

0! 2.02.01.1 MANUAL VALVES OPil IIEROAILITY OF TRAIN B SIPUlFINS, 31D TABLE I- FOR DETAILED BOUNDAY 01 ISAM As 
TRAIN a BOUNDARy DIVISON OF INST INVENTORI VALVE ANALYSIS. DIVERSION BOUNDED MY 

CV-011V FAILURE /ITA LOCAL MANUAL 
--8-- ACUP ISOLATION AFTER O MINUTES.  

LOCATION INACCESSIL IT T- SOURCE 
TERMS 

01.1.01.01.I BU-853A VAVIEACTUATOR OPEN EEDUCTIOM IN REST BORON CONCENTRATION INCLUDES SO-I, 3V-1. S-515. TECHNICAL 05 (onc CS As 
It PRIOR To SIS/SISLOP. Mo EFFECT IF SPECIFICATIONS 331.3 Alf.D11 IT GVM- . . . . . - ____ 

AIER III R0ST 

..0.0.(RELA) ON _ S AS i RELAY 1NERGIZED Of0 011-EA (OT CLOSED MS (SAME As 
LII SVITL'ERS 

0I.Z.06.05.1 R-E3A 11-5 (IRLAY) OFF IPARTIAL DIVERSION OF SI FLOE FROM TRAIN INORMAL POSITION. RNST INVENTOR! 03 ISAK AS 
-----EAVTE SIQ ELOCE/RSIT VIA RIMIFLON CALCULATION INCLUDES CV-IN/Si FAILURE, 

VALOR C0-.0 TO CONDENSER O3M 
MINUTES. LOCATION NOT ACCE3S1ELE MITE 

......................................T SOURCE TERMS 
A.05.Z 'EA LSAliIALITvYsIo OP SI FLOE UOlI TRAIN TN11AL1 - FIO ETAILV0TB Y 01 (SAIS ASO.4.2..1 at 

8AER SEQ BLOCI/RESEI VIA MINIFLOM CALCULATION INCLUDES CO-A6/S FAILURE, 
VALVE CO-31 TO CONDENSER LOCAL MANUAL BACKUP ISOLATION AFTER S 

MIU.LOCATION NOTACCESSIBLE i H MITEC 

TIN SOURCE TERMS 
0.l-MCTIO.Z RO-USA SEQ z8 CONTACTS CLOSED TISAAI AISU8S - SV-ATION S-T AC C HIa OS S VI.1... Ju)A 

IAf-i, l (S 

1.20 3.Z AV-S . 1-2100 ON (OPEI NONE VCONTAINMENT ISOLATION FUNCTION 0Z (SAl AS i.1.s.1.  

S- ....EVALUATED IN ESF SPA._MON-MSOA/BIC ARE 
I. REDUNDANT CONTAINMENT ISOLATION VALVES 

to NV1-EllAIIB AND IV-ZSN0jIMMM, But 
N I AND VALVES NOT T C LEA 

TESTED PEE IOCFRSO-APPENDIIE 
0- (RELAY) OFF &FRTIAL DIVRSION OF TEAIS F S FLOE l NORMAL POSITION. REST INVENTORY 03 (SAII AS i..N.5.Z) 

AFTER SEQ BLOCI/RlSET VIA MINIFLON VALVE CALCULATION INCLUDES CV-36/31 FAILURE, 
CV-3 f TO COND BMSIS LOCAL MANUAL BACKUP ISOLATION AFTER 30 

MINUTES. LOCATION 10 ACCBSIBLB NITI 
III SOURCE TEIS 

* CI.2.Di.OM.2C-dA MS-5 (RELAY) ON 1REDUCTIAL 0188 10T BRON CONCNTROTIO TECHNICAL SP0CI8ICATIONS P.O.T IND I.1.1OS (S m AS 0.1..1.5I 
IF PRIOR TO SliSSISLOP. NO EFFECT IF GOVERN TdE BEST 

AFTER.  
01 .-0.1 -. j.1 - ,05 OPEN S)-SAMD a I...E1..........ICLUDES B S-EI A.V -1tit -1 . - SM AS W...1 -5 -

DI 2,0610.11 C-So CO-SI OPEN 1PA1T11L DIVERSION OF TRAIN B FE PUMP 'INCLUDES SO-Il, 11A. BEST INVENTORY M (SMER AS I.I.I.S.ZI 
FLOE TO CONUENSER VIA 8I1ILOM VALVE CALCULATION INCLUDES CV-16/3 FAILURE, 

VAL--CV-3- TO--0-0-11588 LOCAL MANUAL BACEUP ISOLATION AFTER 30 

MINUTES. LOCATION NOT ACCESSIBLE NITI 
INI SOURCE TIEMS 

OC-2.- .O-SI MONT-lill OPRN lPARTIAL DIVRIOAO TRAIN P A INTOR 0 (SM AS 1.1-.5..

FLOW TO CONDR83ED 010 NINIFLOI VALVE CALCULATION INCLUDES CV-86150 FAILURE, 

CV-3 LOCAL MAUAL ACEKP ISOLATION AFTER S 

CINUTUS. LOCATIO NOT ACCEiLfB 3IT0 
IPIRSll LPl TFFTs 

AFT88.
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REPORT 

ITIM I DEVICS ID COMPONSIT ID FAILURE MOD IFFICT 0N BCCS RIEARIS ITIE ACTION ITEM RESP DISCIPLINE 

1.1, 0LE.11S.1 G-30 A~ .SZQ .. .SC1ATSOE. -11 AS U...AD.... .-- .. MGRSIL P03ITO-..-- - -SUAS ......J- - -.- _ _ 

(53-1, 31 (oil) 
61.1.0.11.1 0-3 Sa8 1 CONTACTS OPEN 1SAME AS NORMAL POSITION 0 PS AS .  

01.2.0i.11.Z G-3A SIQ I CONTACTS CLOSED IREDUCtEOM IM RNST 801GM CGMCEMtRATION TECHNICAL SPECIFICATIONS 3.3.3 AND 4.1.1 05 (AS AS 
(38-9, E1B (Oil IF PRIOR TO SISISISLOP. NO EFFECT IF GOV(RN 0MB EV8) --AIM... ... ------- 1 01.2.01.II.1 G-3A RUS IZC IIV0C VOLTS LOW INOPERASILIT Of 7RAIN 1 PUMPING FOR SI IMI IVTOR! CALCULATION INCLUDES I3 (SAKE AS 
CONTROL POWER AND SECONDARY RCIC, OR PARTIAL CV-36111 FAILURE, LOCAL MUAL BACRUP 

_________ - - ~DIV1111IO, of W........... - - N--0--.. _____

VIA CO-3M ICCESSIELE WITH ToE SOURaCE TREKS 
01.2.06.15.1 G-3A EUS 1ZC I!501C VOLTS LOW INOPRUAILITY OF TRAIN K PUMPING FGE IRWST ISVENTORY CALCULATION INCLUDES of (SAME AS 

- - . . -- ~gIjQ~. FOIR . _AND IECG#DAtI ISCIC, QRIAATI4 -.-. 1WfAILUR.-AO91L MANUI9LUL.. .. ... .. ~.
DIESION Of TRHIN B FLOW to COMOEIER ISOLATION AFTER 30 MINUTES. LOCATION NOT 
VIA CV-31 ACCESILE MiTE TIE SOURCE TERMS 

0-].08.GA _10RA1,1 Qil.. MllUB .LOS9F9-LTMJ~tj 

AND SECONDARY..CIC, OR PARTIAL OR MILE IF CV-812 CLOSED. EMoT 
DIVRSION OF TR1.N 1 SI FLOW TO IM.0NTOR CALCULATION INCLUDES CV-363 

(1 ,CO4D) F FAILURE OPEN LOCAL MANUAL BACKOP 
ISOLATION AFTER 30 MINUTES. LOCATION 
INACCESSIBLE MITO 1t SOURCE TERMS 

(llA1..0.)088LOSPRITIgR LOW O 1.P 9 11II O IP JA1 I f (LQ A 5 1 A 1...5.1 

AND SCONDABY RICIEC, OR PARIAL OR NS IF C-EIA CLOSED. R 1ST 
DIVERSION OF 1RIN 0 I FLOW TO INVENTORI CALCULATION INCLUDIS CV-3 0 l . 5 

COND!NSER FAILUR OPIN, LOCAL ANIUAL RAClUP 
ISOLATION AFTIR 30 MINUTES. LOCATION 
INACCSSIBLI MITE TI SOURCI TERMS 

0L.O.8:0.( jv-OSZA_ VA1LVIsoo;TAAtol. GIM FSIDELff! 11 141 . . 1 R It !1ON .11ILAlDiillCL I0lALLI. L. 1 

RIABILITY REDUCED (VIA MOM-SEISMI1C DV-SZS. 1ICKUP VALVIS ARE SAFE?! 
PORTION OF ON ATADIL. RLATED, SEISMIC CTEGORI A. VALVE OPEN 

NORMAL FOR SECONDAII RICL SC 
SIZAEO. AA-E5Z -66OTACTS OPEN 8SAME is -I.? .. I NORMAL POSITION (AS1 

jDB.l.E.3. IVB-85lA IZ5VDC BUS OZ .. VQLtS LGW 83E DIIIRYTIN iINCIIA3RO,3 SI ALVE OPEN NAL FOR SECONDARY RECIBC PA! A A .-Ij4J .---.--- _ 

(C2-ill RALIARILITY RDIClD (VIA All-SISIC 
PORTION OF 30 IRIAI SL 

I.4.0Z.UI MAN U A L VALIS, -OPEN - GIMPARTIAL DIVERSION OP 2 TRAIN SI FLOW S TBLE 1-Z FOR DITAILED BOUNDARY 01BCSTI3 

CMMONP ilRy tOINDI BY SINGLE TRAIN INJECIION FOR VALOE ANALYSIS 
PLUM, CV-36137 FAILURE FOR ENS? 

INVBTO- ---- ---- .. -- ----- _ 

01.4.0Z.02.I CI.UC! AND RELIEF NCUMAL (PASSIAM) .03 POE SI FLOW Ria. MONEVAR, LOSS OP S ABL I1- FOR RT-IL85AONDARY 04 (SAMS ASBUST 

VA:- dS, COMMON INVENTORY NOT INCLUDED IN ROST VALVE ANALYSIS. INCLUDES SII-3A5 AND 

D OlUvII CALCULATION RI-OEM._S1S-385 IS A SPRING CUC3 ALV1 

01 .4.05-05.5 PCV 451 LT 153 LOOP EQ INON FOR 1, LOSS OF SECONDARY RICIAC 1NU-88 SIG MR LEVEL IETI ASSUMED 11.1 OCAL AACONDALA RCCIUC 101 TO POS[ION - OPBRATIONS 

C-ll TO S/U 0/U/C KITH CONCURRINT COMMON-CAUSE FAILURES DURING MILD 1NS101 CV-IIZ/14]'4 LOCALLY IF UNS'JCCISSFUL FRO4 

COBMO-CAOS FAILURE O LT-SI AND CONTAINSV5 t. UPSCALE PAILJJ A UL CONTROLR)O 

LT-455 OF8 )RI UTLIO, LC-IOI-!, LC-45 O-ill 

A~L POS ,6 SICOND S CIRCUIT TO RE 
E(SS S .2..1PE..1DB L CYCLE ( l OA 1RILL 

8 IAIirIDCD(I l IFICASi0il
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ACTION ITEXE' FOR SIGNIFICANT FIN)I§GS a e 4 9 f 51 

[TRY I DEVICE to CONONENT I [ F ILRE NODS 8PPECT ON BCCS ER1AIES [IM ACTION 11ii ' DSP DISCILINSI 

.ALA.A(.OS.5~~ FC1D.... ... ' .00p_ IQP ...Q- ------ ON MR St. LOSS.OF.S!COMDR? RBCISC !l0L-lQSLG.NLLlASL 111113-15 IUM -_.1... Z_.A.1111a .. I M0II _UR..3DIf.LATQLM . IQ--S: 9 9AD 1. It-EEJ---......  

COlZTO S/G A/SIC WITH CONCURRENT COENON-CAUSI FAILURES DURING ISLA 193101 IDISCONNSCTION OF S/G OVERFILL SIGNALS FROM 

CONO-CAUSK FAILURE Of L,7454 AID CONTAINMBNT1. UPSCkLS FILORI WOULD FC~v/CVs) UNTIL PERMANENT OVERFILL MODIFICATIONS 

AND LC-455S-Z!G, N055051 CIRCUIT to 19 
.1 DISCOMNSCtBD PENDING CUCLII 11 OVIRFILL 

PROTECTION NODIFICATIONS 

0l.4.A1..S CVSI L-D LOOP -- -to SMASS FOR SI, LOSS OF SECONDARO RICIIC SEAN-SQTcl SIC--l NE--11) LEVE INI 00iZ SANS IAS I4SSS 

CU-11I TO S/G All/C VITO CONCURRNT COMMON-CAUSN FAILURES DURING NSLII INSIDII 
- CANNON01-CAUSE FAILURE OF LT-IS3 AND CONTAINNENT11. UPSCALE FlIL~k! V -- -- . .

LT-15S SNEECIZE RELAYS LC-1538-11, LC-ISIE1-1!C 
N AND LC-4558-IZC, HOWVEVR CIRCUIT to NI 

________ ISCUNNICTNR FINDING CYCLSI 1 OVERFILL 
PROTECTION MODIFICATIONS 

01.4.01.0i.5 FCV-45S LI-155 LOOP SQ SNOWS FOR SI, LOSS OF SECONDARY RECIRC SN0N-SQ S/G III LIVIL DM155 ASSUEND I? 15015 AS .1..53 

____ -- -- - . .T~~J9S/4 A/S/C WITS COMCURRENT- - _ C0O iCA_-!jtAILDRLR4fQ.ISIQ. - 1- . .  

COENON-CAUSS PAlLORS OF LT-IS3 AND CONTAINESNT. UPSCALS FAILURE WOULD 
I ILI-SIRNRGIZR 11ELA4S LC-ISSR1-IZ, LC-ISIN-IZ6 

S- ~~AID IC-ISSI- 12G.LEOVIVRR CIRCUIT-TO SBE___ 

01.4.09.01.2 FCV-451 SYQ 1 _ CONTACTS CLOSED 9E0NS FOE __1, LOSS_ OFSCODRY____ILVFRDFLW___!@CLI. 1 

CV-IV2,143,1II 1ll-1, 11) 1ONI To S/C AMNC RYOLUATION Of NANUAL BYPASS FATS OR LEAD 
LIFTING IQUIRED TO NITIGATI! EFFECTS ON 
3NCONDANY RICINCULATION 

UI..E.A.2FCVI5,NE EQ - COTATSCLOSED SEonS FOR SI, LOSS Of SECONDARY iBCIRC SLOW FEES FLOW WILL NE INDICATED. 12 (SANI ASEE...I 

*CV-141,II3,III 1Il-I, 3) 1ON) TO S/C A/U/C EVALUATION OF MANUAL NYPASS PATE OR LEAD 

_________ ________ - -- . .- - - - - - - --- LIFTING R~IEED to NITIGATl EFFECTS ON 
SECONDARY ISCISCULATION

* O.IO9D.IC-IEESI Pi-A TR!PPED SMOSS FOR SI, LOSS OF SECONDARY IRCIRC $EVALUATION RIQUIRID POR LEAD LIFTING, 12 ISAME AS I4BSS 
CV-II±,113,lII (CONTACTS CLOSED) TO S/G A/S/C AFTER MFS PUMPS TRIPPED AUS Of MANUAL BYPASS VALUES 01 SF5 PU4P - .----

__ SESA1SE RACSOUT/RSCLOSE TO NITICATI THIS 

I. FAILUR FOR SECONDARY RICIRC 

OI~iOS.O.I F O.I~,4~ AFVAS-S TRIPPED 'SONS FOE SI, LOSS OF SECONDARY RECEIC SNUALUATION REQUISID FOR LEADLIT GAZ SES S 
C-lZ,143.14 II CONTACTS CLOSBOI TA SIG A/D/C AFTER NOW PUMPS TRIPPED USE OP MANUAL SYPA5S VALVES OR !IPW PUMP 

BRUA11ER BACIOUNJSCLOSE TO MITIGATE THIS 

FAILARE FOE SECONDARYl RECIRC 

DI1lA.O1.1 KVCU- 4 5N _151-4ICO-t . CONTACT CLOSED NONE FOR SE AND SECONDARY ERCIIBO 610I ffDSTIiIC FC TIDS10 IAU SE G I 0 U -?HE A CTI ON 1 3 U1 80D. - SS-V 5 0F SOI 1 .O--3A 

CA-lI2',IUIl iRbCONTACT) LSDEL RESTORED TO 1 ST APE FLOW PEI ALREADY INCLUDES TSIS EEQ'JIREMBNC 

I -. 152- 2cD 901, PRIOR TO INITIATING SSCIJKDUY 

('bCONTACT) R!CIBC FLOW. RESET OF AFEAS (WITO LEVEL 
) $11 DISARMS CESCE OALVR SACEUP MODE 

I~~~~~~O - . . 0 CVS AND CVi. 801 VERIFICATION 
-- REQUIRED 

V1.1.01.09.2 FCV-456.457,458 TIZ, TTD!-ID') CONTACTS CLOSED NONE1 FOR SI AND SECONDARY RRCIUC ISSCONDAIY RECIRC UEIFFBCTED BECAUSE S/C6 1:' 1AN; AS .5.1 

0:-142,1431II4 TT13-ISO LEVEL RAI 820 TO 70% Of AFE FLOE FOR 

kALAYj ~OI?R109 TO ISITIATING SECCADARY 

!i :~: ;;JACE? :m!4LD 
~ 1-I: E:.
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[Tim I CHICS ID CON.mOhSl? ID FAIltU8 ND11 EFFECT ON ECCS REARIS ITI.S ACTION ITIN RESP DISCIPLINE 

( L k .,1VTAL BUS il- VOLtS LON 'NN FOR SI, LOSS Of SSC64DARY RSCIRC IRVALUATION REQUIRED FOR LEAD LIFTING, 1' 11A1 AS .  
CV-112,113,14 (8-33150) TO SIG AiBIC AFTER N PUMPS TRIPPED USE Of MANUAL BYPASS VALVES OR MIR PUMP 

BEAER RACIOUT11ECLOSE TO MITIGATE ?IS 

ANNUNCIATION OCCURS IRON AFVAS-A 
ACTUATION 01 TEOUBLE 

OIA01 .11.1 FO-4E56,151.(58 VITAL BUS 15 VOLTS LOW 1NON FOR SI, LOSS OF SECONDARY EUCIRC $EVALUATION REQUIED FOE LEAD LIFTING, It ISANA I 

RAICIOUT/RECLOSE TO MITIGATE T11[$ 

* [ ANNUNCIATIO OCCURS ON AFVAS-I ACTUATION 
* OR TROUBLE 

01.4.0.Il.1 FeCV-56 S45 B ISA PRESSURE LOW 10ONE FOE SI (ISA NOT CREDITED FOR DCV IEACE PCV HAS SEPANATE MACEUP NZ 101I I! _ (AN ASI 
CV-14,143,iCLOSURI LESS OP COD RCIC TO SUPPLY FOR CLOSURE. COMMON-CAUS FAILURE 

3/G A/N/C NOT POSTULATED DURING 3ECONDARY RICLEC, 
BUT SINGLE FAILURE Of 1SA-ISO COULD 
ISOLATE ISA TO C. 1 0V A OP NANUAL 
BYPASS PATHS RE1D SOE MITIGTING EOECTS 
ON SECONDARY RECIEC 

01-10.0 IOVO-121 BCCII VOLT LO1 f1M6-10 16A ISI NC OM T 

4.. 1 CV-192 . VALVB/ACTUATOR OPEN IDUCED REDUNDANCY AGAINST SI FLOW icEd 1 VI aO P 1T 
IVEIS10N AND INJECTION OF CONDENSATE 8 VAN0 IV 1EAR. ACCP8IRILIT BEQUIR1: INJECTION REUIRES DiUBLE AILUEES VHICE URE 

0/A!A FP!S D 11 V LOGIC TO l EUVENT TRAIN A START OUTSIDE SPS/S1SLOL DESIGN EASES 
UNLESS TRAIN E LAILOD, O1 DUAL FAILURE 
OP NOV//AVI OPEN PLUS AIN TRAIN A1S 

SOUTSIDE DESIGN EASES. S 0N C1I VAVE NUT 

CLSal LOS OF1t S-ODl -B--t TO-- -,-- --

0.1.10.UZ.I NOV-iOl SE I CONTACTS OPEN ISAMEAS E'ISA iA IOtiL NORMAL POSITION (SAll AS 
_______ ~(-1111 (OFF)_____ _____ 

01 A.4.IO.D(.I 1100-1204 MCC-[ VOLTS LOW REDUCD RIDUNDAC AGAINST SI FLOW -~OSTEPO P UPGlSI AM(SagE0l4.OIt 
MlD-11211 DIVERISON AND INJECTION OP CONDENSATE TO FV READER. ACCEFTAILIT REQUIRES: E 

kcs APN LOGIC TO PREVENT TRAIN A START 
* - -~~ - - - UNLESSa W VRAI 7iLIDTMDI1 b1. .. . . .. . .. . .  

FAILURE OP NOY-ION OPEN PLUS AFV TRAIN 
S13 OUTSIDE DE1 SI N AI. AIA CV I VALVE 

01-4.11.01.1 CO-1112 OALOEIACTUATOR OPEN 'PARTIAL DIVERSION OP 2 TRAIN SII FLON, SINCLESES 5U-EDOZ. E01 REV REQUIRED TO 04.1 (SAKI AS 1.1.1.511 
ROUNDED EU SINGLE TRiN INJECTION FOR SPECIFY CLOSING C-SIS AVE C-IZ S 

-ALOW C0LU61 FAILURE PAR CVST -I 

INVENTORY INVENTORY CALC REV REQUIRED 10 ADDRSS 
UNISOLAL FLOW PON ECS TO PET VIA 

A!4I.IlCV-2Z OALVU!ACTUATOR OPEN 'PARTIAL DIVERSION OP Z TRAIN 3I FLOW, INCLUDES EY-IZVZ. 101 REV REQUIRED TO 04.Z MO)DIFY LETDONN ISOLATION VALVES (INCLUDING NUCLEAR 

BOUNDED BY SINGLE TRAIN INJECTION POR SPECIFY CLOSING C G-II AND CV-SB LCV-AILU1 AS ESQUIRES NY R8ST 8T , CIEC 

FLOW, C/E/ST FAILURE FOR NST 1111O O 1,TULAT I FLODRlAGSATICO CCS 

INOENTOAI INVENTORi CALC RV IVRIID TO ADDRESS 
tAISOLLE PLOW P FON I ICS TO P 8T VIA 

( -AS . .
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ACTION ITEMS FOR SIGNIFICANT FINDLN3S 

REPORT 
ITEM I 9101C8 ID COV0. 4 51 I FA!LURI NO0k EFFECT ON ICCS InnisS ITIN ACTION ITEMI RHP DISCIPLINE ~ 

REV RIQUIRED TO SPECIFY CLOSING CV-S5 
AND CV-511 INNIDIATELI UPON 81SIIISLOP.  

I DDIISS UNISOLAILI FLOW FROM BCS TO PIT 
VIA I0-106 

IMMEDIATELY UPON SISJSISLOP. INST 
- - . .J~ANY [TQILCA&M !_1IQ19yLI. R.AN Ili-------- . . i.- .

UN[SOLISLI FLON FROM RCS TO PIT VIA 
RV-Z06 

.. ~LL~iOI.D CV'L? SA l ~uiT0U OP10 . OAITIAL D[VIRSIQN 011 Till!S 31 R0__. - .IPcA IIJL-fl itL fOP I 51.39- EOITfcj ITONSOA N VAVSN I.i UCLEIR 
BOUNDED BT SINGLI TRAIN INJICtION FOR STARTUP. 101 REV RIQUIRID TO 3PICIPT It INST INVENTORY, IRCIRC FLOV i ORAT 0300 

FLOW NATE, CV-36/31 FAILURE FO R IST -CLOSING ICO-Illi UPON 813/11LO0 IF LIMITATIONS 

INIONTT _11HISSLI!OVSRIQ"1 IYMII -.. . -. .-.-- - - - -

-. ------- - - -- - - - -- .--------.---. .-.------ -----
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0CT.. I011.-FOP/SIGiFICAP/TT FINDI0GS 

HER I N GVICE ID CCONINT 10 PAILOS MODI IPPICT ON ICCS 2111111ES Tini ACTION [Hs lisp DISCIPLINI 

02.1.02.01.1 0ANUL1V S LO PnPOTINTIAL LOS/ Ofctu 14113 Of CLRtE TAIL 1-1 FOR DEAILIDBOUNDARY- 01.1 l SALos LOCIING PROGRA CRITRIA DO NOT OPERATIONS 

02..0A01. aAUA 80UllDABI IO-il 

111I1 A BoAMDAMY1 EL iNtPRYDET U111SOLAilI 1OSS OP VALVE1 AAIfi - CLUDE CITICIL MANUAL VALVII, AID B) OTRER 
IMINTORY TIROUGO 00TN1D1 CONTINNIIIT ADIMISTEATIVEI CONTROLS llt SUPPICIDI? TO PRVENT 

VAM A 1 OU T W[ W-1.1 - --. _____ ____l.. ____ OF MANUAL VALVES NRIC!I ARE NOT PR051010 MITIEi SMCKUPS COVERED If 1E VALVI LOCEIING PROGRAM 
02.I.03.01.1 0-45i PUMP/MOTOR LoW ILOW INOPREAEILITY Of TRAIN A NCIIC PUMPING LPUO? LIT DilDUMP AID REFUELING 11.1 INPLIMIIT CICLI 1 ICIEC MODS NUCLIAR 

01T0 .L 0I8IFLO TSVS IN CQUO TO 
S- VERIFY P1IIPO11ANCE RELATIVE TO INIIAL ____ 

818111UMARGINI. TICS CPIC MUST ALSO iM 
s o- -unVIED TO SWISS OP-Page 32 Of 

510 
C SRICIIC PUMPS FI ll 02.1.03.01.1 G-ISA PUMP/MOTOR LOW PLOW INOPIRARILITY OP TRAIN A RICIRC PUMPING 'PUMP IINOi DRUMP IND RIFUELIING 11.2 INCLUDI TICR SPEC CHANGE FOR OPERABILITY OP 80T1 LICANSING 
INTIAVAL TAB L1,O TEIS LIDOQUATl TO 01. CIC PuMps IN PCI l A 
fi1l08 PlPOBOUCI I TLAATIVC TO MarIMAL 
ISTIN ARCINI. TICI SPIC MUST ALSO I1 
IIVISED TO 8QUI1 OPIRIAILITY Of Ioti 

8ECISC PUMPS 

2.-6.01.O. MOD-A1 VALVRACTUATOR OPEN 'LOSS OPA INJICTION NODS CONTAI RC POER LCI out of SUP Ol-I0 A AND NOV-NIl 1. IPLUDINTSCR IC 1C115 11 NSTAL ICSR-8II POW 8 NUCLEAS 
.SPRAY ID CHARGING AND POTENTIAL LO 0 EIQUIRVD fil NRC LMTNCI TICINICL 7 1CIOCP-OUT ON NOV-PI/NI 

EMCEC OD CEIGNA 01 O ANIN i llOSIIO 58OAICI -ILT l-O il-A 

oP COMMON SUCTION PIPING 
02.III OI -35i VILVI/ACTUIT OP1RIl OR CLI ALIGINNt - SNOT ACCIPTABLE FOE INJECTION VITE NO FURTIER ACTION RIQUIRED. OV-358i1/8 MAINTAIED .  

CONCUREINt FAILURE OF CEIRGING (G. DII CLORD PER HISTING PROCEDURES 
TO NOV-IIOC). TICI EPIC ACTION 11TRY 
SlQeIRED MITE VALVI OPil DURING NORMAL 

02.2.01.0I.i MANUAL BOUNDARY OPEN IPOTIlTIAL LOSS Of ROTE TRAINS Of CLI, fi TAIL 1-1 POE DETAILED SOUNDAlY 01 (SAI AS 2.1.2.1.1i 
VL TRAIN I ELI AND SPRIY D0 TO UWISOLABLI LOSS Of VALVI ANALYSIS 

IIINOi0ITIROUCI OUTSIDE COITAiliMt 
VALVES VOICI ARE NOT LOCKD CLOSID 01 
PROVIDED VITlS R ACIUPS 

02-2-:03.OI.I C-tE - PN110/11O11OR LOW PLON INOPIRABILITY OP TRAIN RICIlC PU8PING U1PIlP ISf D8 lUlilb FUELIN - II 1 SAME A( 8 1.1 . . .....  
INTIRVAL 11LO1 TISTS INADEQUATI TO 
VERIFY PIEPOURANCI RELATIV TO 1NIIAL 

RIVISID TO 8R0Ill OPERARILITY Of BOTE 
PUMPS 

r--02  NOV-Sill -- VLVE/ACTUATR OPEN SLOSS Of INJBCTION NODE CONTAIliMT PORSLOCE00fOFU 80V-O651 0ND-NOV8E i l (SANE1S I..4.f.11 
SPlit AND CRARGING AND POTENTIAL L08S Of REQUIRED Fit NC BRANCO TCINICAL 
8RCIC ED0 CHARGING OUE TO GAS BINDING POSITION ICI-18 
OF COEMI SUCTION PIPING 

022.38.01.1 OV-357 VALVM/ACTUATOR OPEN N01 FOR CLE ALIGNMINT 1NOT ACCIPTABLE FOR INJECTION NITS (SAVE AS Z.I.8.1.1 
CONCURRINT FAILULl Of CHARGING (1G. DUE 
To 0 1160 81.C: TICR PIC iCTION Nlif 

88QUIRt NITE WALVR OPIN DURING NORMAL 
OPIRATION 

I1
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A; ACTION ITIKB FOE SIGNIFICANT FINDINGS 

F ITIM I - DEVICE ID COMPONENUD -FAILURE BODE A FFECT ON lec RkiiARESTI ACTION IHEM lEsp DISCPIN 

oz. 1,01.01. 1 -Nov--] .. VLEACUTI.DE. 1011 FO CLI ALI GSMENT -. . . . ANOT 1L1Ij 19l. IN~~IC T I ... iP A .iI L j ... ___________ 

CONCURRENT FAILURI Of CIARGIUG (10. DUII 
to NOV-IIOOCJ. TICK spiIC11 11TOW 2la 

1.1. SANUAL VALVES, CLOSED OLOSS OF CIARGING PuMp CAPABILITI lot VCC-341 AND *314 fulT BI LOCUDc 013K 01.2 1111,1101 MAIN FLOM fill VILVIA VCC-313 AL -344 OPERATIONS 
COMMNON PLIOWN __ CLI AND EI --- SE LI I - O IELDAND ID TO VALVE LoOCEING POGREKA 13 11ID 03.. 1IK. MANUAL VALVES, OPE KATSTA $OSS 1111011 -I OOR 0111 OU11,10SKSASEE..EI *ICOSMOS IOUWIAEI AUR All Stil O01 TO USISOUS11LI 1OSS OF VALVI 1111,18I1. RECIEC MOUSOAR! VALVES 

SELVES 111I All NOT LOCD CLOSED OR SISTER LEAIAGS MONITORING PROGIAK 
PIOVIDID WITS El EACEUPS 

COKMON 8E11111E1 ILI AID SPl DUB TO UNISOLASLE LOSS OP VALVI AMALT11ES. RECIEC BOUNMIR VALVES S/ICIIC LIAEAGI TESTING 
INENTORY 1110061 OVISIDI COETAINKEIT NOT SEAT LEAK TISTED IS PART OP kECIIC 

PROVIDED KITS SI EACEIJP1 
02.4.01.03.1 MANUAL VALVES, OPEN OPOTINTIAL LOSS OP MOTE TRAIlS Of CLE, 9511 11A1LE 1-2 FOl DETAILED IOUIRI 02.3 DETERKINEIAPPLICABI LEAK TEST kiQUIRSMINTS FOR NUCLEAR 
_________ COMMON BOUNDARY BLE AWD SPRAT - L TO UISLAMlk LOSS .0) VLVE. AWLISIS. RCaIEC q BU D IVLVES . OiISll llfIN JCLUDE ~m~t1 .JLW CjLOi[ .-F -. .INVENTUIT TIROUGI OUTSIDI CON11ASKEET Sot IIA? LiAE 1ISTED ES PAtt of ICIEC CALCULATIONS jVALVIS VEICS All SOT LOCKED CLOSED 01 ST61E1 LEARAGE MOWITORING PROGRAM 

A2E.I.I. EIE NDBLIEF - Soma IPASSIVII SLOS OP INVESTORI NOT INCLUDED I 1 S 1 ?S & ALE 2-2 FOR DETAILED BOUNIT 02 ISAI AD 1.4.1.3.11 
VALUES, COMMON CALCULATION VALVE ANALISIS. RECIEC ROUWDARI VALVES 

- I EOONDA-_PVlOTSET LiAl TESTED AS PART OP RECEE-C __ 

5151DM LEAEAGS EOIEIOIING PROGRAM 
0Z.1.D1.O4.1 CHICI AND RELOEP NORMAL (PASSIVEI 81LO1S OP INVENTOR! lNOT INCLUDED 10 RIB? 1SD1 TABI 1-1 FO011111,L1D BOUWDARY 04.1 REVISE lEST AND SI/PS LO-40 SETPOIWT CALCULATIOWS NUCLEAR 

__ VLVS~COMO ~..- .~. - - ALULJLS .. V- . !!D~4~~.L U LO10I&VE ~ T ADDEESS INVENTORY DIVJSOS___ 
B OUNDARY NOT SEAt LEAR TESTED AS PART OP RECIEC 

02.4.0.Ol.1 00-011SYS1E LEARAG1 MONITORING PROGRAM 0____ .1. _ O-8 ... AVI4.1!qTEAoR OPEN IIOCIO REDVDANC! FOR ISOLATION OP RNST SeRDUWDANT CEICK VALVI NOT LEAE TESTED 02 - SAMj AS UI..j---------.  
FEON RECIRCULATED BUMP KATIE AS PART Of DECIEC SYSTEM LAL[AGE 

MONITORING PROGRIK 
01.4-02.02.1 N00-883 IMS-ZOSI - CONTACTS OPEN Iy5611 A I. 4,. .1 1I A L lI LI ~ i.!A LI 
02-4.02.03.1 M0V-883 RMS-2E41 OPIN (Simi AS 2-4.21.11 112AIK AS oz..11 0 902 I AES 24I3 

1CONTACTS B/C 
500-083 42CC CLOSID) .. . . .  

02.4.OZ.14. 01CO UZCCA OFF ICOWIACTOE OPEN) REDUCED REDUNDANCY FOE ISOLATION OF REST ICEECI VALVE NOT LEAK TESTED AS FEET OP 02 ISIAKe AS 24131 
ICONTACtOISI FROM IRCIECULATRD SUMP WATER EECIEC SIStRE LEAIAGE MOITORING PROGRAM 

- 2..2.42 0-&8 _ _ 42CC 0M I2CCA 00 )CORTACIOE RIDUCID REDUNDANCAGAINST SPURIOUS _SUERIFICATION NEE0S TEAT 1119 ING 21 LECLUDS CONTACTOR STATUS INDICATING LIGHTS AND ELECTRICAL 
(CONTACTORS) CLOSED) VALVE CLOSURE SOEVEILLANCES WOULD DETECT TNIS PAILUEKI SURVEILLANCE EKQUIEEMEWTS POE N0V-883 IN NIP 

1-Ifi19 TO PREVENT AN UNDICTEI LOSS Lit CONTACtOR 

02.4.02.O5.1 M00-883 MCC-3- VOLTS LOW REUCED RDUNDANCI POE ISOLATION OP INST ICURCI VALVE NOT LIRd TESTRI iS PART OP 02 (SARE As 2.4.1.3.11 
142-1396) FROM RECIRCULATED 5SM WATER EICIEC SISTER LEAAGE S0N1T011NG PROGEAM 

(12.4.O01. I P.0-11ODC VALVII/ACTUoTOR OPEN SPOTENTIAL LOSS OF BOTS CHARGING PUMPS SEIPICT OP GAS BINDING IV PORTION Of 01.1 IMPLEMENT IMP 1-36Z5 (INSTALL TRIP OP CHARGING N[;CLiAB 
FOS RECIRCU'LATION IN SELOCA IF SECONb COMMO SUCTION LINE TO REDUNDANT PUMP GEEH ON RF1IIOT LOO-LOW-LOW OCT LkVIL 
CHARGING PUMP AUTO-STEIlS EEFORE CHAEGING POMP HAS NOT BiEE VERIFIED FOE SIGNAL) 
S!BISISLOP. LOSS OF CHARGING CAPABILITV SUBSEQUENT hRCOIC 61 TEST 101 ANALYSIS 
DINEIG INJECTION AND OWI CHARCING PUMP 
DJOING iFCIDALI.AT1UH F.'80 LPICA, .SLI1,
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ACTION ITEMS FOR SIGNIFICANT FINDINGS 

."ISPOST : 
ITIN I 08 ICS 10 CORPNMIlt 18 FAILURl 5008 IFFICT Oi le ICC BlA TIS ACTION Ilim 1l3P DISCIPLIllI 

a1A:0 JA 8VA140 Y ALVMIlATUAToI .Pil _ 1111FQTITIA" 605L 1QTI CIASING full?8 IEflCLDE GALIDifull08tol .L 91 I Bfl illt UFl i l.ITALldUBANL '918l -A 

FOE RICIRCULATION 1 58LOCA IF SICOND COMMON SUCTION LlI TO IRDUNDAlT AUTO-CLOSED VCT ISOLATION VALV8I TO PIVINT GAS 
C110GING PUMP AUTO-STARTS 8E50i CHARGING PUMP 1AS 010 Sill V1150ID FOR BINDING IN CORMON POTION OF CIARGING PUMP SUCTION 

lillC ul1OD OIof CHAN G CAP llT__ ll AL l IC 
0111N11ICflOS AIlD oil ChItW50 Pulp 

DAIEG EICIFCULATIOT FOR L ELOCI, MSL8, SGTMP 

02.c3.01.2 M0N-11000 - VALVElACTUATO8 CLODiO S-ISMC CATIGOI I SUCTION TO IFCV-5061 COITROL 013ol O IMPLM T IMP i -3i31 (UPGRAD YCV-5051 ACTUATlON UCLIA 
80tt CHIIS PURPS PRIOR TO SIS/SISLOP SUPPLI AR IISP TO SAFETI RLATID) 

01.4.03.02.1 OV-1100C LC-Il00MI aIGI LIVIL L03 Of CHARGING CAPABILITI DURING ILC-Il10il L0-00-00 TRIP IS NOT I3 D 110 FUTIER ACTION REQUIEl0. LIVIL CONTROLLI 
RAI IJICTION MD 01 CIARGIN PUMP DURING FUPCTION CORII P1OR TO BEGINNING OF 

SICISCULATION SIS(LOPillAESS ENVIROMENT 
_ A2.I.03.09.3 1A0-I100C SS __ CONTACfTS0711 (O8 LOSS OF CHARIGIl CAPABILITI DURING 1IFFICT OF GAS-81MDING IN PORTION OF 03 (SAME AS 2.4.3..1) 

(POIE SEL. S.1 OFFI INJICTION AIR Oil CIARGING PUMP DURING COMRON SUCTION PIPING 01 RCIEC 
RECIRC OPERATION of REDUNDANT CNAEGING PUMP III 

02.I.03.AS.5 80Y-1100C SS CONTACTS 0A0UNDED (SAlE 0Is 1011 ' s A .4.3..31 OUNDS NORT 11 07 (SAKE As 
(POEMS SIL. S1.1 MILA) 13-1 OR 13-1 

62.1.03.12.1 MO-1100C mCC-I VOLTS LON LOSS Of CMANGING CAPABILITY DURING 'EFFECT Of GAS MINDING IN PORTION OF MY (SAME Is 
(N-II3~ INICTIO AND RE CERGINGPUMP DURING COMMON SUCTION LIMEBORDUMN 

CLI AND ELI CRARGING PuMP IAs Not Bl VERIFIED1 FOR 
____________ ___________ UBSEQUENT ECIEC If TEst OR ANALYISI 

021..03.13.1 80-1100C NCC-2A VOLTS LOS LOSS Of CARGIEG CAPABILITY DURING 'EFFECt of GAS MINDING If PORTION OF Mf (SAME Ao 
(IlIZA IIINJSCTION AND ONE CRARGING PUMP DURING COMMON SUCTION LINE TO REDUNDANT 

- i_____ ______ CLI AND ILI _ CHARGING PUMP M13 NOT MiEN VERIFIED FOR____I 
SUM-1QUNT RICIC I ?EST OR ANLI,6)11 

01.1.04.01.1 LC-IlbEE LOOP LC-110081 SIGN LNVML 'POTENTIAL LOI3 Of ROTE CHARGING PUMPS LINCLUDVI Lt-INN, POLER SUPPLV. NORMAL VI LSAME A3 1.4.3.1.11 PRA NOT REQUIRED VITO ACTION 
(RELY) OR SMLOCA IF SE1COND-CRARGINO PUMP POSITION Of CONTROLLER OUTPUT. PEA 012MODIFICATIONS 

AUTO-STARTS PRIOR TO SISISISLOP. NONE REQUIRED TO JUSIFY1 ?III CONDITION UNTIL 

FOR LELOCA, 93LM OS SGTR If CYCLE It ECC3 UPGRADES 
LO-IIDB/C/D PLACED 1NMANUAL PRIOR to 

02.4.09.03.1 FCV-Illi SV-llt ON (OPEN) (SAll As Z...1.11 ISV-51ll PORES must i LOCEED OUT AT NO FUETREE ACTION REQUIRED. SO-S1lT PARILREADY 
SC-38 PANEL AN D UG TO PRECLUDE_ LOCEED OUT PER PSOCMDUEB 301-10-1 -4 

SIMILAR FAILURE DU IO Q 

02.4.14.01.1 FCV-lil5D VALVS/ACTUATOR APES LO!S Of CLE FLON MALANCI AND RIDUCED 'ROTS RECIEC PUMPS MUST SE RON DURING 09.1 PERFORM HYDRAULIC CALCULATION TO VERIFY OFINM05 NUCLEAR PRIMARY PATS OlLE UNTIL FAILED FCV MICIAC IF AV1AILB, AS CONSEQUENCES OF CHARGING POMP FLOE POST-SIS/SISLOP 
TLI O SINGLE FAILURE AE UNACCEPTABL 

IIT LESS TSAR 0 RCCIIC PUMPS RUNNING 
-- 02.4.14.O1.1 FCO-IIISD VALOR/ACTUATOR OPEN LOSS OF CLR FLOE BALANCE AND REDUCED 'ROTS RICIEC PUMPS MUST ME RUN DURING 09.2 MODIFY CHRGING AND/OR SIL INJECTION VALVES TO NUCLEAR 

--- - - - - - - - - PUIKABi PITH ELI UTIL FAILED FCV RC!EC IF AVAILABLE, Al CONSEQUENCES OP LI 'RhGIKG PUMP FLOE AS NSIDED 
ISOLATED TIS SINGLE FAILURE ARE UMACCIPTARLE 

LiS LESS TAN 2 CIC PUMPS RUNNING T 
b 02.4-11.01.1 FCV-111!D - OALVR/ACTJATOI OIN LOSS OF CLR FLAN 0 ALAUCIAND RiDUCED tS RBCIRC PUMPS MUST ME RUN DURING 11.3 REVISI AS i D TO: R SO 

PRIMARY PATS iLR UNTIL FAILED FCV DE1CIEC IF AVAILABLE, AS CONSEQUENCES OF FAMEHS UNTIL SPRAY SECURED (BOTH REF Ili PP 
ISOLATED . THlS SINGLE FAILURE ARE URACCIPTAMLE TRIPFED), El ENSURE THAT TRIPPED PUMPS ARE AM4 SAFE 

NITO LESS TMAN 2 RECie PUMPS RUiNG TEAlN. AND PlEA Uct iESET ThB CHARGING PUMP 

LOCE-1T REL / AFTER MANUAL TRIP IN0 TOLR T 

ILEVSlT AULO-DCSURISI
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ACTION ITEMS FOR SIGNIFICANT FINDINGS 

II 

IPORT 
ITi I DEVICI 10 COMPONINT 1 FAILURI HOR IFFICT 01 ICCS 1IRIS I7Nl ACTION ITI RI? DISCIPLIll 

DZJINil c:Il5A _lt-ijiA. liilAk 830G_ (14IAVI .. (.VIpgIA 2.4.14.1.1) Sf !.41..JCOMliONl SPit-Alicl 11 (SAKS AS !I.4.10.__.1_ 
PCV-III5 FI-11150 LOOP CONTROL LooP FOR FCV-IlI5A IND CV-ilI58 

0 -ZALLICPil A1VILTUITol 08L - LOSS OF CLI FLOW BALANCI ANl0 IDUCID $lots RICIC PUlPS BUST 18 RUN NUIll 1 S AS 2.4.1.1RUN DI 1 
piMARI PATH ILB UNTIL PAILID FCV RECIEC IF AVAILABLI, A CONSIQUINCIS OF 

ISOLATID Till SINGLE FAILURE ARE UNACCSPYASLE 
Vill LNSS tRAM I RCIC PUMPS RUNNING 

82.1.IN.01.l FC-l1SB FT-lil5a SIGNAL RI1 (IAMl Al -.4.11.I.1) 'SAS S .I .iI COMO SPLIT-RANGI II 
PC-IIIl fI-ill l Loot CONTROL LO 01 FCV-1II56 AND ICV-III 

(TRAIN A) 
0.4.20.001.1 PC-lilP VALV/ACTUATOS OPH- LOSS OF CLI FLO BALAINCI AND RIOUCIO siNN AS 2i1 1 -- 

PUIAI PATH ILI UNTIL FAILED FCV RECIRC IF AVAILABLS. AS CONSRQUSNCRS OP 
ISOLATI Till SINGLE FAILURl All UNACCIPTABL 

Witi LESS TNrIf CISC PIUMSN[mlG - -

02.4.21.01.I FCV-IIISC PY SC SIGNAL IGS (SS A .(SA AS 1.4. Iill0 SPLITHANGS II (SAt Al..14.I.  
FCV-III5P Ff-IIIIP LOOP CONTROL LOOP FOR FCV-IIIlC AND PCV-il5I 

02..22.1.1 FCVIII5D VITAL $US It VOLTS LOW LOSS UP TRAIA CLI FLOW CONTROL 10 CS 0 ULIC CLC RIQUIRID TO RBUT FLO I (SAll AS F.1OSMIi 
FCV-IIiSRIS (9-IIINNI LOOPS A, aWIND C, ANN INAILITI to TIROUG1 WiNS 091N PCN-IIISIB/C INN 

PCY-III SC/P THIOTTLI~~1101 CLE FLOW ERLOW AHOUT £0 GPN-PSFIR PRI~FRRM~P~EFLN?~----- ~ 
LOOP FOB CONINID CLRIELR 11NA1M W11TN1E RICIIC PUMP FLOEI 

CIIAVLII BI 
02.-2.02.1 CV-IIISAID) ISA PRISSURN LOW INABILITiTO CONTROL CLI PLOW ONISA-0 11SNI1EULIC CALC RIQUIIRD to VEIW PLW11111IT4I..F - ~ ___ 

FCU-IIISRIR TISOTTLI CLI PLOW HILOA H0 GPU PER ICS THROUGI iSl OPIN CV-US SABUAC AIND 
P1CV-IIISC/F LOOP FOE COBRIWID CLR/MLR UPPIR LiT P0a PillikI PATE ILI PLOW TO 

SINGLE 0 0CIEC PUCl FOR iSlP OTAIAL 
F i7 FOlNOl-CAUf 0 FAILU 

S 02.4.24.1.1 FC-lil5/ VI LOOP PITLB Ifo SIGNLS IGH - CLI PLPi LOL 'V1S1 FflociUniQuisESINFUI IPSE FRU VjMTSP1CIFTC-ILTSIUOF CLI PLOW NUCLII 
PROCIDURE B1 CLOSING NUV-351TO PREVINT CLOSURS. CLOIUES RIQUIRID SINCI BALANCING 
(ICSADI.G RICI C PUMP ANN CllGING PUMP .CV- 0..D COAIOU SL-ND F1-1 (SAFAILUAIS 
FLOW LIIS1,111RDSIEUSSFUTUCMIEF-----1----8 

CLRLR WITHOUT 10 FIT-lilC LooP 
02.441-.FI -3iI4A LOOP FI-3II4A SIGNAL NIGH CLH PLOW TO LOOP A BUST H ISOLATO PIE S8111P1 PROCIDURS RIQUIR1 NOV-IFi 01 RVSI 101a AS 111R 1AD ON ANALS13 RHIULTS OPRATNOII 

IICBENING RRCIRC PUBP ANN CHASGING PUMP FCV-1115D PAILUES ANN 11-311111 FAILURES 
FLOOP LIMITS CANNOT E DISTINGUISCEI DURING COMBINED 

PC-l-i Titt CF,5BLi ABOU 80-P cL/LPri ITO~rITIWIfIllO- -idf-f---f 

02.4.24.01.1 FT-31111 LOOP FI-314l SIGNIAL LOW R PLOW TO RCS LOOP A WOULD NE IFCV-11150 PAILURIND PI-SIIIA 08 N SAME As 2.I. I.iI 
0INCEASB PEE POCIDI, 0SULTI IN CANNOT IR DISTIGUISHSN DURING COMBINID 

CLI0A1DCLRILR FLO INHLCiIGIIAL .01 
POTENTIALLY HICIINING RICIRC POlp CHANGING PUMP 1111911R U31D TO NRTERMNB~ 
LIMITATIONS II ITOTAL CHARGING PUMP FLOW _'8 

02I.10402.1 FT-3114A LOOP CD IlST I OUTPUT VOLTS LOW '(SAME AS 2.4-.212 I(SAIR ( . (SAMI A .  
15VOC SUPPLI 

02.1.21.03.1 FT-3114A LOOP VITAL BUS 15 VOLTS LOW ICLA FLOW TO OCS LOOP A WOULD NI IFCV-1115D FAILURK ANN PI-3114A FAILUREN 0 (SOME As 
- (8-90O3V) INCIBASND FIN PROCEDJLO, 0ESULCING I CANNOT R DIStINGISCBD DURING COMINED 

Cil ANN CLREN FLO W INLNC , D CLPC LR WITHOUT EQ FIT-l l LOOP. AN 
PO!NTIALL NCOED8 G 1 ECI C UPP C 10RGING PUMP iMMEI USED TO IL411LO1T 
BI180TATIOCS TOTAL CHARGING PUMP FLO3



-page lu. CDM "M" No. M-41 @ 
il/i/9 Revision No. 1 

EIIIBCINCI CORI COOLING SYSTEM SINGLI FAILUIR ANAL1SIS Page 436 of 510 
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ACTION ITlS FOR SIGNIFICANT FINDINGS 

REPORT 
ITEM I DEVICI 10 COMPONENT ID FAILUBI 1100 IFFICT ON ICCs BANANIS ITI8 ACTION ITEM RASP DISCIPLIM 

---- ------ -- -- -- ---- ----- --------------- ---- -------- - --------- -------- -

0.O.2..OL FT-tiltB LOOP l-iiLR FLO TO LOOP I MUST R1 II D.IE IFI.PROCDURR..IIQUSR10YJ5L . EL.. AMs 1.1 
PROCEDURE BY CLOSING MOW-35YTO PREVINT CLOSURE. CLOMUDI REQUINID SINCE 
EtCELDING RLCIIC PUMP AND CEIRGING PUMP FCV-1115L FAILURE 11L 11-11141 FAILUR 

0.250 .1 il LIMIT . .LOOP.. ..i 

CLE/0L. MITEOUT E1 FIT-Ill! LOOP.  
C.ARG1NG PUMP AM-EilR USED TO VIAL1UEI 

FT-211(CUK LOPL8OM1U 

02 ..25 .. 01.1 F-2114 LOOP V I-ALV8/ AG A L LO W ICL FLOW TO C LOOP SMOULD E R F ILU RE A D F-IRE F ILU RE IS - (S Al E Al 2. 0 4.1.11 
INCRSED..R P.OCEDURE, RSULTIMG IN CANNOT NE DESTINGUISEED DURING COMLINED 

02..L2 AND CL CVN2?LON. VALVLAB T. AU 
POTINTIALLY SICEEDING ERCIEC POMP CHARGING POMP IAMTER USED TO DETERNMI 
LIITTIONA TOTAL CHAGING PUM FLOW 

DIZA MLP T-1I1M LQQF__l..IIZiUL . MAIL RICE C&I FLOW TQ Loop C JUST AE ISOLATEDRl JYSFECEI EUILO.i....-Q 5M S~4.1.  
PROCIDUEA LO CLOSING NOV-358TO PREVENT CLOSURE. CLOSURE EQUIERD SINCE 
RICEEDING RECIEC ?UMP AID CHARGING PUMP FCV-11liF 11AILURE AND 11-21114C FAILURE 

CLE/ULT NITIOUT EQ FIT-Ill1 LOOP.  
COARING PuMp A11METER USED to DETE11MINE 

VOLOSL CRI UMP FLOW 
0 . 15 1T-11C LOOP F-21I4C SICAL LON - CLI FLOE TO eC LOOP C WOULD A R ISCV-I.5F FAILURE AND FALURE EM 1till AS 0..LidL1.1L 

INCloul PCSIE G POCEDU3R, PULTING CANMOT RS DIIINGUIl11D DURING COMID 
CL5 IND PLIIPLFOW 14EALAYCE, AWD LIL.IN gt1.U,9 ..-- - - - - - - - --_ _ 

POTENTIALLYI IC88 DI G RiCIRC PUMP CCARGING PUMP AIMITR USID TO DETERINE 
LIMITATIONS ?OLAL CEARGIG UI FLOW 

02. 4.25.I3.1_FT-2114 LOOP CU) NIST 4 _OUTPUTVOLTS LOW SCLR FLOW TO ICA LOOPS 1RAN C WOULD B IFCV-iI / FAILURE AIND 1-11148.FAIL.ll8 08 (SA!S AS 2.t.24.1.1 
FT-2114C LOOP I5UEC SUPPLY INCRASE PII PROCEDURE, RESULTIfG I FAILUTSI CANNOT 1 IISTIGUIS IID DURING 

CLI AND CLEIMLE FLOW. IMALANCI, LED COAIMtED CLL/IL IT1OUT EQ FIT-Ill 
POTIINTIALLY 1CEDING RECIC PUMP C,0T.ACIN GM U fP A MTRS10 TO 781__5 
LIMITATIONS DETERMINE TOTAL CRGING FUR? FLOE 

Ul.1.25.01.1 FT-flilE LOOP VITAL BUS IAI VOLTS LOM SCLI FLOW TO ECS LOOPS R AND C MOULD E *IFCV-ilE/f FAILUR AND Il-2il4C iN 1A1 AS 1511idiL 
-114C Lo -e ICEASED PIR PIOCIDUI, RISULTING il FAILUMRS CANMO I E DISTINGUISBED DURING 

CLE AND CLRILR FLOW INEALAMCE, AND COM18IM1D CL/IO SITlOUT EQ fit-Ill! 
POTINTIALLY RECEEDINC RACIEC PUMP LOOP. CHARGING P UMP AI IT O USD TO 
___ LINITIlONS DETRMNIE TOTAL C ARGING PUMP FLOE 

0 271.26.01.1 CI-2141 VALVEICtUAOE I OFIN OR 02ORMALI D VOIERSION OF CLE AND ELE FLOVIMYENTORY RACEUP ISOLATION VALVE NOT ACCESSIBLE 03.1 DETERMINE TKl-SOURCE tERM DOSE RATES FOR EUCLEAR 
TO NON-Af Ril RIED SAMPLE ISSTIEM DOING EECIRCULATION ITiE TI SOURCE APPLICABLE MANUAL ACTION LOCATIONS, INCLUDING 

TEEM ___ CCISSIGEESS ROUTES 
l.6.1.I CV-25 - OALVE/ICTUAOE OPEN (OR NORMAL) IDIVUSION Of CL AND ELM FLOEAINVLNI OR BACEUP ISOLATION VALVI NOl ICCESSIBLE 03.2 EVALUATE S11ELDING OR EIT-ESTIMATE SOURCE TIE TOMUCLEAR 

TO NON-SIAFIt RILATD SAIPLE SISTIE DURING RiCIRCULATION VitN TIl SOURCE RESOLVE MANUAL ACTION LOCATIONS AND CCEISIRGTiSS 
LlTRl ROUE MiTE UNACCEPTABLE T-SOURCE TEEM DOSE 

02.4.26.01.1 CV-2145 VALVIIACTOATOR OPEN (OR NOEMALI IDIVIESION OF CIA AND ILI FLONIINVENTORY BACKOP ISOLATION VALVE NOT ACCESSIBLE 01.3 OBTAIN REGULATORY RELIEF FROM TMI SOURCE TEENS FOR LICENSING 
TO NCN-SiAFTY ABLATED SAMPLI SYSTEM DURING RECIRCULATION MiTE TI SOURCE SINGLE FAILURE EVENTS IF NEDED IASID 0I DOSE 

TORM CALCULATION RESULTS 
02.4-26-01.1 CV-ZI45 VALVMIACTUATOR OPEN (OE NORMALI IVERSION O CLI AND ILM FLON/INVINTORT BACUP ISOLATION VILVE NOT ACCESSILE 23 REVIlE E01a AND REVISE TO COSI SAMPLE VALVE IF OPERATIONS 

TO ON-SAFTE RELATED SAMPLE SYSTEI DURING . CIRCULA ION MITE IMI SOURCE NEEDED POST-NCCIDINT 

TOEM
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0CTION I.201 FOR SIGNIICANT FINDINGS1 

Ill I DEVICE ID COMPUNINT Ib FAILURE BODE EFFECT ON ICCS -. 1111lA3 IlsB- ACTION SIils liSP DISCIPLINE 

0 O2.I.28.. Ck -- 216 YALVI/ACTUATON OPII I . . *TNTIAL Loll Of C11.FUMPIOG .. W IWI 1.A.--LCI Oil CLOS P MC I RATIONS 

0-L.8.). b-V!- 2_ VALI/CTUTO OPINSLUI f C 

CIPAIIET FOR ISLOCA, PRi-SiLECTiO CV-N061 NORMALLY OPEN, 001l NOT 14P-1461 IND Lit I-S0-06 TO PIVINT CHABGIIIG Pulp 
C02.4SNO PuMl 001 T il NATO-CLI ON llS/S13LOP 01 Lou VCT GAB INDING DUE TO LOSS Of UTILITY BUS 

PAGC OP SUCTION Lill " RIDUNDAN PUMP 

a ICsIC BY Est 1 ANALYSo 5 
N .1S CV-1B VALVE/ACTUATOR- OPEN REUCED RIDUANCY FO1 VC? ISOLATION #102111 POSITION. INCLUDEI SO-NR, bOil 01 SSAII ASGFI FD 

..f.2P0ST-IIM/SSELOP NOT AUTO-CLOSE ON 91l/SISLOP OR WV VCt 
- ----LIVIL. UPGRADE TO lB IND ADD TO IT? PICK .................- -..__ 

1I0 FOR ICC SSOL FUNCTIO .10 111AT I8ST 
REVOElD TO QUSI VILVI CLO3I VDE 
PRICLUDEI STL Of LOCED-GUT PUMP 
SIMILAR TO MOT IS OC 

02.4.21000.3 CI-OlA CONTROL CILOC CONTACTS OPEN P I L-aCII. IICLUDBSl8-0. 08 O SAME AS 2..21.1.1 
CV-401E 

PC-OO6A CONTROL S-ITCI CONTACTS GROUNDED IS/AISLOP 1(3A1 i S 6I (Sl iEs10 0.8.1..LO 

I , CU-N~~ll1_0__Fo ct I 0 Bitll 10US BS FAI I 1ARS _____ 

* 2.1.11.04.1 CV-106A UTILITY BUS VOLTS ION 8PUTMNTIALLI! OP CLR PUMPING CAPABILITY 'it? LEAST ONE Of *-0A/B MUT_1FALl_4__--11 
CVi I,1 -f-Sd (N55111 3 CiRG mi P CLOSED AUD/ LOCRID CLOSED i018 *15 2IstS 1 

FOE 0TEE1 EVENTS HS REVIlED TO IQUIRE VALVE CLOSD AIND 
PEICLUDI STAl OF LOCED-OUT Pil.P 

SIMILAR TO MO-1100C FAILURE TO CLOSI 
02.4.21.05.1 CV-406A ISA PRESSURE LOW 1POTINTIAL LOSS Of CL PUMPING BiT LIAST 01 Of CV-40/B MUST BI 0 (SAKI OE A .4.11.I.11 

-CU-NO8 CAPAILIT1A, P BLO I E -SELECTEE P AIL-CLOSID AiNDIOR LOCED CLOS ED. E01 v UST 
CIGING Pulp OR OTIBE EVENTS MuSt II RVISID 10 0IQUIR VALV CLOSED 

AND PICLUDE STAT OF LOCD-OUT PUMP 
SIMILAR TO MO-1100C FAILURI TO CLOSE 

D2.4.2M.UI.1IRCU-N1A VALVS/ACTUATOE OPIM IUNISOLABLI DIYIRSO ofP3iJCS 'fiINS TuTR AND Bi/Fs LO-LO INST MN (SAMEi AS -1A-. I.I 
INVEATOLY TO SCOT. NONE ON SI OR CLR LEVEL ?11? SETPOINT CALCI MUST i 
FLAPOWBU TO CONTINUED RCP SEAL BRUISED TO INCLUDE POTENTIAL INVENTOY 

CFll1I0 illP '- 908 OTHIS IVISTS 

02-.8.0Z.1 RCU-421B VALVE/ACTUATOR OPEN 'UNISOLAILI DIVERSION OF S1MS IIT INVENTORY AND SI/FN LO-Lo Rwl? EN 13AME As 
INVITORI TO SCOT. NOI 01 31 08 CLI LEVEL TRIP STPOINT CALCI MUST BE 
FLOI DUI TO CONTINUED IC? SiAL REVSED TO INCLUDE POTENTIAL INVENTORY 

FUNCTIONIMI DIVIRSIUNS to ICGT 
.1 . 02.4.28.01.I NCV-Nz7C . VALVE/ACTUATOR OPEN sUNISOLAILI DIVESION OF SI/ICS INST INVENTORY AND SI/1U LO-LO INST 04 (SAME As 

INVllTORY TO ECOT. NE01 01 SI 01 CLR - LVRL TRIP SETFOINT CALC MUST l.  
FLON DUB TO CONTINUE BCP SIAL EVISED TO INCLUDE POTIAL INVENTORY 
FUNCTIONING IVERSIONS to lClT 

.N.2.0N. I CV- A UTILITY BUS VOLTS LAN IPATITIAL UVISOLABL DIVERSION OF INST INVENTORY AND SI/PU 1-LO ENS? 04 SSALL D SIAsOOSl/C 

BCV-4I IE-IozI SI/ECS INVENTORY TO RCDT, N0IS FOE LEVEL TRIP STPOINT CALC MUST C00I L 
FUNCTIONING Of RCP SEALS-DIVERSIONS To SCOT 110EC-4ZYC INJECTIOII 08 CLI FLOW RUE TO CONTINEDiuDOINLD OINILIVETR -
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A'i10N ITENS FOR SIGNIFICANT FIllI5NE 

REPORT 
1T11 1 DEVICE ID CONPONIINT I FAILURE MOD0 EFFECT o ECCS RBMRIS ITIN ACTION 1785 R3SP DISCIPLINE 

1L1. OZU .1 S lL lL-----------...--- ---- --- ---------------- ATO D!S-------- -------------------------------. JR -------- ULLQ LLA - -R GRAS CALT RI------....-------------. ...  

PRIMARY PATH POSITION of PZR-Olo, -011 CONSIDERD if RICLUDE CRITICAL EANUAL WALVIS, AND D1 OTER 
B OUNDARY ANALIS3 Of ELI FLOW REQUIREMENTS. ADMINISTRATIVE CONTROLS ARE SUFFICIENT TO PREVENT 

0RI.0LED, SINCE 1ISPOSITIN IS Not CORERD BY T0E VALVE LOCIENG PROGRAM 
D8T0CTABLE DURING NORMAL OPRATION 

_ 03..0!.01.1 IANUAL VALVES - OI T D TAII.ki1 NORMAL THROTTLI PPA R D IL, JZO AN, -4 ______ 

?PINARY pAT POSITION Of pFR-020, -011 CONSIDERED 1 011 AND CTI VALVES AS N 1D0D 
BOUNDARY ANALYSIS OF ILR FLOW ERQUiERATS.  

AD.B.HITATHLCO IIOL IALI iIIIG SO I .L I SS 1 A 0 

REQUIRED, SINCE NISPOSITIONING IS NOT 
DETECTABLE DURING NORMAL OPERATION 

.Q3.j.O "jj T-1J[ LOOPFT-II2 O- IGNAL Rl1A POT1NTIAL LOSS OF ALE PRIARI PATh -ST.OD Of DTTOCTTN 0d.I PERFORM EVRIT-SPRCIFIC ANALYSIS OF CLR!LR FLOW UC 
ICV-Ill POSITION DEMAND, FI-Ill FLO BALANCING 
INDICATION, CIARGING POMP MOTOR AMS, 

1CV- 0Silic ll POSITION DEANDI CANNOT 
D13TINGUISN RETWEEN FCV AND INDICATION 
FAILRES 

.l .I - I'i IF- Il? LOP -Ill? SIGNAL 11G POTB!TIAL LOSS r NLE PRIMARY PATH sIMITOD OF DETECTION ICOMPARISIOI OF OU.2 BRAISE ROs AS 8RDID BASED N ANALYSIS RSULTS OPUTIOS 
FCV-ll1 POSITION DINAND, it-1111 FLOW 

1_0_INDCATION, CIA10 PUP MOTOR AMPS 
FI-IIAlZ11HBZIIC FLOW INDICATION AND 
10-111501/11F POSITION DEMAND) CANNOT 
DISTINGUISH BITWMEN FC AND INDICATION 
FAILURES 

03.1.03.01.1 FIT-Ill? LOOP PT-ll? SIGNAL LO POTENTIAL IMBALANCE I CIBlA P LON s AIIS AS OTICTI (CPSMlO 08. A S 8 0A IL.S S 

01.1.03,01.3 PIT-Ill1 LOOP Pt-ll POTENTIAL IMBALANCE IN CLA/L PLOW OR SISAM AS 3 POSI CI (SAMES i i.tl.l3.1 j 
LOSS Of ELI PRIMARY PATE 

O3IA~:IFIT-Ill? LOOP REG BUS It VOLTS LOW LOSS Of ILI PRIMARY PATH $IANrJI INADEQUATE FOR ELI PRIIARY PATS Od ISAME AS 31311 
FUITIOI, BACKU FLOW RTRIMINATIOl 
ITOD REQUIRED i lPCV IRRESPECTIVE Of 

FIT-ll?1 FAILURE 
03.1.01.03.1 ICV-Ill? SV-IIl O N POPONR BUST BE LOCED OUT AT 0ilEACTION NIQUIRED. SV-S PONYRALREADY 

C-38 PANEL AID 03D SUCI TO PRECLUDE LOCKED 00' PER P~IC6DUEE SO01-7
'~1 SIMILAR FAILURE DUE TO EQ 

03.1.01.01.1 CV-301 UTILITY BUS VOLTS LOA LOSS Of CHARCING POMP INJECTION PATH TO SCHARGING NOT CREDITEDFOE INJECTION. 34. DEVISE PROCDVRES AS NEEDED TO ADDRIS 
CV-305 0lIS ICS LOOP A AND ELI PRIMARY POTA, NONE REALIGNMENT OP UTILITY BUS YEA TRANSFER RE-ENERGIING THE UTILITY BUS FROMI CC-1 VIA BTS-T 

FOT CLI SUAL REQUIRED TO PECLUDE CM8ON-0E0 8 
P LIC L FAILURE Of ELI 3 D.I O LOSS Of TRAIN B 

PONERI DY RESTORING SAFETY-RELATED POWER 
TO UTILITY 805 

fl~.MR! LBD O PCJ OC VALYR/ACTAATOk OPEN LOSS OF ILD P[IlAR! PATH 8ANGCLORi II UC. FCO-ll SITTING NO FURT R ACTION E 

MUST INCLUDE M IN FOR UNDIICTABLE INCL 
PARTIAL OPENING OP VALVE VITHl0 LILIT 
SMITC ISTLIlIDS
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A'TION ITin3 FlC SIGI!FICANi F14DINGS 

REPORT 

ITlm I DEVICE ID COMPONENT ID FAILLE5 MOO EFFCT ON 005 ees ITI1 ACTION ITEM BDSP DISCIPLINE 

03.1.10.O1.3 IPCV-000 PCDACh LOOP 10ILRM .AH1-NLDSL RN!_L _~ 

.~D3I.D.DL.iCOU3O - - yA~iLACUATQ..QPIN- - - L55 Of E51.1 filHAIIATH - SIliCLUDES lijj'IIu. FCU-lill SETTINt JSAK AS 3.1.E,.I.1 
MUST INCLUDI MARGIN FOR tiDTICTABLI 
PARTIAL OPINIlG Of VALVI VITHIl LIMIT 
SWltCS KISTIRISIS 

PCLO OF ILI PRAR FLOQ PATH 8 UPGRADI OF BOTH I FLOW PATHS 10. VEIY THAT QUALIFIED I/Ps All NOT BEQUIRD FOR ELECTRICAL (EQ 

78l-430E REQU!ID P-I(10CIl TO PRECLJDB FUNCTIONAL (b)I(2 
fITISATION WITi PRIlakl PATH IE 

03.1.11.01.1 FT-3114A LOOP FI-SltA - SIGIAL RICE CLR FLOE TO LOOPI MUST BS ISOLATID PER IVElIFI 980C!DURE BIouIIS 809-356 08D TsA is .1.1-.  
PROCIDURI 81 CLOSING 8O-35TO FRViNT CLOSURE. CLOSUR REQUIRED SICI 

-~ .- - - --- RECURRING RCIEC PUMP AID CHARGING PUMP FCV-1115D FAILURE AND F1-3I11A 111LURIS -___.

FLOW LI0ITS .1 !CAIRO.T T DISTIGUISE DURING CO-IED 
CLI/0L. TITOUT EQ FIT-I C LOOP 

01.I.II.03.1FT-2ill( LOOP FI-AIA 1 35UNAL LOW 9CLI FLOE TO RCS LOOP A WOULD 0E IFCV-11150 FAILURE IND P1-31111 FAILURE 0I 1AME AS.  

___________ -- - INCREASED FIR PROCEDURE, RISULTIEG 1I CANNOT 01 DISTINGUISHED DURING COMBINED .- - - - - -

CL IND CLRINIR FLOW INALANI, AND CLILE WITHOUT EQ FIT-Ill! LOOP.  

0L I CIC PUP CARGING PEEP AITER LPE1 TO DEtSIIGNALIl 
____- - - -.- -- -LINITITlONS -TOTAL CEARGING PUEP FLOW 

03.1.II.0.1 FT-114A LOOP lO NEST I OUTPUT VOLTS LOW '(SOME AS $SARE AS 2 .. 1 i s ( A 1 

ISDC SUPPLY 
0L12..02.1 FT-3114A LOOP VITAL B1R US VOLTS LO ICL FLOW TOCS LOOP WOULDR-U 

IE-1903VI INCREASED PER PROCEDURE, RESULTING IN CANIOT OR DISTINGUISED 0URING COINED 
CLE AND CLR/IL FLOE INALANCE, AID CLEILE WITHOUT EQ FIT-lli LOOP.  
POIITIALLI E1CElDING RICIEC PUP FLOE CIARGINO PEEP A3iETEl USED TO DETRMINE 

LIEITATIONS TOTAL CHARGING PUNP FLOE 

I 1I T-ZIIE LOOP PI-11B 31SGNAL HIGH CLE FLOW TO LOOP 8 RUSTED ISOLATED PER VRIFI PROCEDURE REQUIRE (SAME AS 3.1..1.11 
Lo LPOCEU t BCLOOSIN EOULD-5To PEVENT -CibL .L RIRf I B--SiNCE---i -I 

EECEEDING RCIIC PUMP AND CEARGING PUEP PCV-1111E FAILURE AID F1-11148 FAILUR 
IF_ AS10_PlOC DU ,-SUL-i-GLO LIMITS CANROT R D13ItINGUIS8E0 DURING COBINED 

CLRIALE WITEOUT EQ FIT-llt LOOP.  
CHARGI l PUP AMMETER USED TO DBTIBlBR 
TOTAL CHARGINO PUlP FLOE 

UCLSNAL LOU ICLFLOW TO LOOP O AU OULD -It P Iil II P ALROC A D Fl-tllB R FAILURE OS (SAME AS 3.1.3.1.11 
ILCREASED PEE PROCEDURE, RESULTING 88 CANNOT NE DISTIiGUISiRl DURING COBIED 

CLE IND CLE/ELE PLAN IMEALANCE, AND CLEISLE NITSOUT EQ FIT-Ilit LOOP.  

___ - -POTERTIALLI IICEDDICG RBCIIC PUMP CARllG PEllEP ARHYiEf USED TO DETERlIE 
LIRITATIONS TOTAL CEARGING PUP FLOW 

U11202.1 FI-ZiIE-' LOOP FI-2111C SIGNAL HIGH CLI FLOW TO LOOP C IOU L D ICOLATED PER CliEIPY PROCIDUE EQUIRES FAV-358 AO (SAKS AS 3.1.1--.1: 

POCDUREBY CLOSING O,-STIO PRVENT CLOSUR ClIU Iill SlcE C l 

RICEIDNG IldIRd PUMP AND CHARGING PUMP FCV-1115F FAILURE AND PI-ZIEC FAILURE 

FLOWLIMITS _ ___CANNOT RE DISTINGUISEED DURING COMBINED 

CLNL__8FONIIAANS I CLE18LE 11THOU? EQ FIT-lIll LOOP. 

CHARGING PUMP AilETE USED TO BTIllINE 
TOTAL CHARGING PUNP FLOW 

AS..2. 2 PT-!IIIC LOOP FI-Z11C SIGNAL LOW ICLE FLOU TO RC3 LOOP C WOULD RE L P UIR 801 3d A l TIlhC-l35 08 (Si AS 3.1. .111 
IFCLOSED PER PROCEDURE, RESULTING IN CANOTU D IiTINGUISEBD DRING COINED 

CLA AID CLE/ELE FLOW IMBALANCE, AID CLRIWLt NITIOUT EQ FIT-Illt LOOP.  
POTBNTIALLY IICI%'Jlsi BSCISC PUI HklM PUMP A%48T 0 US80 TOE)TIT38tilsB 
LIMITATIONS ? TOL CAOGING PUMP FLOA
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RBPORT 
ITEM I DEVICE !D CO0PMIBNT 10 FAILUil NODE EFFECT ON RCCS 8RIABIS ITEM ACTION ITEM R8P DISCIPLINA 

- ----------------- *---------------------------------------------------- ---------- ----------------------- 

3.1.1:.03.1 f*-'II1I .LOU.-- C1I-SLT I ..lOUTPUT.IOLTS.LO. _ ICLR FLOW TO kCS LOOPS I AID.C WOULD i JfUIt 1LI LAi.1L t.L . .JIL LSAI AS.12JALJL ______--- A _ _ 

FT-2111C LOOP I5VDC SUPPLY INCREASED PIR PROCEDURB, RESULTING IN FAILUNS CANNOT BE DISTINGUISHED DURING 
CLI AND CLI/BLI FLOW IMBALANCE. AND COMBINED CLE/BLI WITHOUT EQ PIT-lIIE 

____ ~ ~ PUTENTIALLI~JCEDOWG RECCPUP LOOCNA I L MIG IIEPAIMUUSEDI to - ~ ~ ~ ~ - .__ 

L", TATIONS 0ETE1MINI TOTAL CHARGING PUMP FLOW 
03.1.12.04.1 FT-IllS LOOP VITAL BUS 13A VOLTS LOW ICL, FLOW TO ICS LOOPS B AND C WOULD 0E SFCV-IlIS1/f FAILUR AND PI-ZIIOIC U (SANE Ai 

____ FT-211( LOOP 8311 (N-3I32 ____COO INCREASED PSI PROCEDUE, RESULTING IN FAILURES CANNOT RE DISTINGUISHED DURING____ 

0)..0.0 11 EGY-822A VAFLACUAO CLOSI, 9 CBNR L/LRVT TIQftll 
POTENTIALLY BICEEDING RECIIC PUMP LOOP. CHARGING PUMP IEMITER USED TO 

03.2.03.01.03 IIOV-822A VALV8/ACTUPulp CL3 

03.2..03.!.3 lul-azz VALV/ACTUATOR CLSED REDUCED RELIABILITY OP ALTERNATE OlI9MOV-BZI OR B MUST BR OPEN NitH 10.1 ROISE DCP 1-1514 TO SPECIFY APPRIATE NUCLEAR 
PATH P...R-LOCIOUT URING NORMAL OPERATION ADINISTRATIE COTR)L0 ON8OO-8AiN 

3 UTO FST-LOCALOODING OF ACTUATOR. VAV/CUT 
0HICH.IS NOT QUALIFIED VOE ACBTERGENCU 

03.2.13.01. NOV-H1A VALVE/ACTUATOR CLOSED INDUCED L OF ALTENATE ILI IBOY-NERA OR I lUst 1E OPEN Nita I0.2 RMISE PROCEDURES (INCLUDING NOW AS NEEDED TO OPERATIONS 
- ~ ~ ~ ~ ~ ~ ~ ~ IH ou Do - - - -___ FA9%H----------------O i-JIiljA~IiIiINCLUDE i .5QSQJEET 

DUN TO POST-LOCA FLOODING OF ACTUATOR.  
C ICI F NOT QUALIFIED FOR SUBMERGENCE 

U-ZA VALE/ACTUATOR EIPTNTIAL C OilOC S L OPSS OF BR1ER AD C NTOL1 POWER All PROVI I (Sm A ---
ALMINATE LI ATES 11)(1 PROTECTION OF BC 

O3.0.01.2 MOO-IEE ViLUi/ACtUhTOR CLOSED REDUCED RELIABILIT OF ALTERNATE ELD1I -E111 OR B Must RE OPEN ItH IN (SANE AS 3.1.3.1.21 
I -- - . . . . ~ ~ ~ ~ fTH -- - - .. ___PONEILOCIOST 991G.10NRAL OPOIIOJ-- ------- .. . . - -

DUE TO POST-LOCA FLOODING OF ACTUATORI 
WCLCH AI NOT QUALIFIED FOR SUBMERGENCE 

031.04. - V I01. P.IV-izzB - OALOVI!CTUATOR IQ . SPOTINTIALL COO-CAUS LOSS OP LOOP.11 CND CONTROL POWER FUSE PROVIDE 10 (SANE A! 31-3.1-21 
ALTERNATE ILI PATH ( I( l PROTECTION Of BCC 

03.Z.05.0I.3 MOO-HID VALVE/ACTUATOR EQ RPOTENTIIL CORMO-CAUS LOSS OF ELTABiR AND CONTROL POWER POSE PROVIDE 10.3 IMPLEMENT DCP 1-51a EL SP IFICATIS UClAT 

ALTEBATIR ELUET PATH 0) fL?[ OCtACTIOH Of MCC. ACTUATOR WILL 
RE REPLACED WITH EQ MOREL N! DCP 35I3.EU 

01.A3 N0-9ll UALOE/ACTUATOR 11 IPOTSITIAL COMOl-CAUSE LOSS OF BRIAKER AND CONTROL POUR FUSE PROID0 10 (SAiI AS 3.!...I 
ALTERNATE ELI PATH Z F IC ACTUATOR WILL 

.l.CI .. IAILT OF! ALTIBMATN qL_ 

BE REPLACED WitH EQ MOREL If DCP 3518.00 
0 D312.13.OI.3 CE-4I) VALVE/ACTUATOR EQ IPOTBITIAL COMMON-CAUSE LOSS OF FUSE PROVIDES lbIEZI PROTECTION OP OTHER ID (SAME AS 3125.1-31 

ALTERNATE ELI PTA T TO CDT WITH CV-ZW8 VITAL BUS LOIS. CICE VALVE TO B 
EQ FAILURE INSTALLED II LCP 3548 VILL PREVENT FLOW 

DiIRSION WITHNTHIS FIILUER 
,3I4.UI.3 CV-4IT _ ___ ER IPOTBATIAL COMMN-CAUSE LOSS OF FUSE PROVIDES tbJ11ROTECTION Of OTHER 10 (S OS 3..1.31 

ALTERNATE ELE FLOW TO 1CP SEAL WATER VITAL BUS LOADS. DCP.3508 WILL INSTALL 
NITURN CHECII VALVE TO PREVENT PLOW DIVERSION 

VIAMTHTS PATH 

~:._1 .1) 1 1 ::- fi Y OA V ACTOA-TC-R EQ IPOTENTIAL COMION-CAUSE LOSS OF FUSE PROVIDES (121 PROTECTION OP OTHER IN (SAVE AS 
ALTUENAT8 HLR FLBUS TO OCT UTILITY BOS LORDS. C1SCI0 VALUE TO BE 

DUSTALLED V DCA 354 WILL PREOVET FLOW 
DIVRSION WITH THIS FAILURE
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ATiON ITEMS FOS SIllFICANT FI401iS 

ITEM I DEVICE 10 COMpOeANT ID FA!LUR MODE EFFECT 011 CCS 8M8IIES ITIN ATION 1181 HESP 015CIPLINE 

C-OOPEN. . POTTIAL DIVERFLON Of CONTAIMSENT [. ALTTEC1RC FLOFPTT_ 0C.3.01.01.1 FANUAL VALV S _D FS-31 AND II (S/ A), BNS-MIR AND 316 CAPABILITY FROM REFUELING NATER PUMP DISCOAPGE TO 

COrBOM1 FLOW PATH PL FO IN LOSO SE NDR 1CR' 

S'JSP INVESNTOR! TO IEYS (IG El, FVS-415 AND 419 (IG Cl. 1O1 ENS? 

FOR APPLICABLE VALVES. REDUNDANT 
ISOLATION VALVE AND FLOW Pil REQUIRED 

4.. .1. A ALVALVIS5 OPEN$PTNILDVRINO CO ANM T a 

04.3.02.C.I MANUAL $ALVIS LUDES -348 FWS-455 OR I I2 REVISE CLO SI INCLUDE SCONDAEV CELOICULATION PERATIIDNS 
*COIMN FLOW PATN SPEAK PLOW AND LOSS OF SECONDARY EECIRC FWS-31 AND 3E1 1S/G A), FVS-312 AND 316 ALIGNMENT VEIFICATION, AS NEEDED 

JUMP INVENTORY TO BUST (I/ NI, FVS-415 AND fit (S/G C). 101 
DOES NOT INCLUDE ALIGNMENT VERIFICATION 
FOR APPLICABLE VALVES. REDUNDANT 

IOLATION VALVE AND FLOW PITH REQUI28D 
1. 1-91-A.DI.I~14 11,11101, MOIL _ CLOSED IL0O5 OF SECONDIJT RICLEC FOR CRS-138 '.101 DOES NOT INlCLUDE ALIGNMSNT _ __ 11 (SAME AS 4. 1.Yi 1.. . .1 1--

COMMO0 FLOW PITH CLOSURE, LOSS OF SECONDARY RECIRC PATH VERIFICATION FOR ALL APPLICABLE VALVESi.  
TO WE OR BORE S/. FOR 3VS VALVE CLOSURE REQUIRES REDUNEANT PATE AND VALVES OR 

VLVAIDUMAIM114101- H "IMC _ . -0 081101 
Of 0.. 01ING C INCA REFUALIO WATER 

Chilll AND -1OV0D 

CV-ItiOBI OS O CCRB .CLS1 

00.3.06.0F.1 PUMPL IS PLOS E LOO INES 

COMMON OFNDR SEODR RICFO/NETRSEEONTABLRY ROE DOEFUNOTINC'B I:. EVLUATE CRIPTOOMNATE O VI CV-5O5D.I OPET 
- ~I2!Z.I._MA~2ALA~VS~ ~- .. ON ALGNMNT ERIFCATON P AL APLICBLE INIVERATIV OTROLS DUR SUFFNIROCIEC T)PftD 

COOTSITIOL DIVLNU10I OF VALVES. l UlST SPECIFLOCAL Lt.UBE OE!A D 

I -- -- ~ ..------ 013AQ%.J~ldlItAI1illCICILI - .....- -__ 

LATIO A PROVD FLO AT 88KN1880 

01 -T H -Af. -1 C111-611 1011111, (PAS5!V~~~~j 13 EE TFBN E - OT- DETAI LED T O N AR IFFRRRATO NURI 311. LED 

VLVIOTNTA DIVISIOi OFil CANAlillT sII LUD IS . S-3 PRORAMS-S 008 N9OT 12. DS4T~ l19 O 111 VLE 

B008 O 0-I IN LDOS ALIT -LC, ( FCO l 

01.3.02.0I.1 MANUAL WALVE, VOLSD'. IU6 ILIH If-FMI FNN IVALVE -- Lg0 --SON PRAMD D OES RU NT COR I.I RVEY A)ON 2 VALVE C LCEI TO POR SCITIO N T OPIEATIONS 

COMN BOUNDARY SELVESFORSECONDARY FLOWCONTROLLOCCONDR A LIC VALCTS. RIC E C CAL8Y0l MDN UALTL FIOT 

ADMINIS A 1TR10 ALOVEPAOTIIR SFulM8E 
st0VALVES O S ONDA RY BC OENTIAL 34-0ST N0G O MANUALVA LOTN I AALTN 

CLO4 DVESIO S OF S CO DA 8Ci C PAVETR ilIYt~lFRAL PLCBL AV 

FCROMO RITE TEEI SLALVEW LOCONGAPIGOA 

TOL.OI CR0S1D ORE0CNQDUALVUB i A A 

VLVS PRiR LW IOE O t 10iO COWMANAR VALVEC 1 1 -ANALSIS FALRNT P UM S TE I NCLUDS STOETSTO 3S VLE N 

A-IJ VE AC R FICO LLLG SCONTRL LLNR El 

FC-IIETI D R IF- ilCNDULDIC IVAT 
F.s. ILTBP N Ll l AAA BYSTSM [AA TS 

AL4Iildilt R VSINCGATINGIl FBt AL OPLIAL 

VALVES. CLOSED EIRMLOCALNAOSUALLO 

BBIPONSI-FOET8Ai0TINONCS ON 

SSCONDAll EICIUNCTO



Revision No. I-~ 

I: ~~~0~~ii:ONC CORR COOLIN-3 SYST38 SISML FAILUJRE ANALM~SPa e 4 2 o 51 
SAN MPH~a UNIT I 

A'1101 ITEMS FOR SIXNFICAST 1 1.4014,3 

WRORT 

1?14 1 DEWSO ID CO.MPONIN! 15 FAILURB MODS RFFICT ON RCCS MAORKS I181 ACTIDN ITEN 933P DISCIPLINIE 
- - -- -- - - -

0 1 .V O 0 - I A C V - 10O U _ _ V R Y E J A T U A T O R O P I . .. .. . .P T N I P L B1S O 0? I C N A T R C O C L U D I S FV N 3- 5 1 0 ?S O C -Z IS Z . BR OU N D IN T _ _ A R 8 _ ! . . .i 

INVINTORI FRON SI UNTIL RE1DUNDANT VALOR IVS-5Z6 NORMALLY CLOSRD. ELONDOVM 
VALVIII CL0SED LOCALLY ISOLATION M0? ADERISS1D 19101 OR VALOR 

____-. ALVHACTAOt OPE-- -- -REDUED RDUMAMC PORBLOUL LCRING PROGRAM 
04-3.07.GZ.1 CV-IO0i VI3NTUTR OI IUR RDNAC O LWONIORNAL POSITION. VALVR 1S MO%-SAFRTY (SA08 Is4...1 

ISOLATION 1SICON011! RICIRC BOUMUARV) 4R1,1180 BAChiP TO CV-1ORI. BLOAUOWM 
ISOLATION NOT ADDRISSID [M 901 

01. . 1. CO-1OOM VALOR/ACTUATOR OPIN . REDUCID IRDUNIANCI FOR ELONDOIM IMORNAL POSITION. IMCLUDIS VS-38I AND - (SANE is ...1 -

OSOLATION ISECOIDARV RICIIC ROUNDIR11 1SOIC-Z1N3. RLONRONN ISOLATION NOT 
* ~ -- -- .ADDRDSSIDINO 10 101 Ol.-70. V10Wl ON l POTIMTI DIVERSION Of SICOND ART RICIRC 'NORMAL POSITION. BLONDOAN [SOLATIOM MOT (- SINS i 4.13.3.1) 

CV-1OUA INVINTORI FROM SISTER UNTIL RRUNDAM? ADRISSRD 1N E11 
OI3U.U2Cl-1OM - COTCCLSD VALVE(S) CLOSBD LOCALLY! 

CI-IUO ~ ~ ~ ~ ~ ~ 6ii POETA IERINO ONDAIT RECEIC iSOREAL POSTED. BLOWDON ISO.AIO M0 T m-(Sil ii i..l 31u-__ 
CY-100A 1111,11) (off) INOENTOR!l FROE S515W UMTIL VALIDS ADDRESSED IE 301 

CU-tUR CLOSID 1_REMOTIARALL! Y_______.- - . . . .
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ACTION ITEMS FOR SIGAIFICA T FINLIGS 

LEPOLT 
illJ . LEVICI I-.- it b FAILULE Eu1Il HfilCT O ECCS. .-.-- - kiliE.. --. IER - ATick 1lu! - --- ISRDISCIPLIMI

15.1.0.1. MANUAL VALVES, OPEN 111(SS OF TRAIN A 119192111E FLOW OR SOB TABLE 6-2 FOB DETAILED DOUNDAI! 01.1 VERIFY: A1 VALVE LOCIHO FBOGRAK CkITIERI DO NOT OPBBATIONI 
TEALO A IOUNDAIII BIDUCTION IN DURATION OF MYOBAZINO FLOM VALVE ANALYSIS EUCLUD1 CRITICAL MANUAL VALVES, AND E1 OTBEE 

THROUG5 . !LOC.0. VALVES AIUPOAITIONIG Of ANUAL VALVEA LBICE ARl NOT 
COVERED BL TEE VALV LOBIiG POGRiM 

05.0.0. ChillCIVT0 ISA1.Ml 11A 

SPRAT FLOW TO WITHIN CAPACITY OF SINGLE D0ll MOT CURBENLY BOQUIEB RUNNING BOTH UNTIL CONTAINENT SPRAY FLOB IS SECURED (1l, ROTS 
RCIEC PulpPi FOB BO BCIBC PIMPS Il ASSUKED El HYDRAULIC BOFUELIWO RATEB PUMPS TBIPPEDj 

______ ~~~~CALC KC134-011 SUPPL 0 _ __ __ _ _ _ _ _ _ 

0.1.04.01.1 CV-511 AIS (BLAII CONTACTS OPEN 0 O10WB P1L POSITION. 001 l 1 CUBEENTLI SANE Al 
OPEN -- - -ll - S POTFTIALLI INOPEALB FOR IJCIDI, SITAE RUNNING Bol DECIEC PUMPS OT 

___4IIUTION lil DATIC OF 8tDBCllRl FLOl VALVBOBY ANP!A I IID CLC C0A34-11 AUALVS ID8)OTI 

TO WhIlM CAPACITY Of ONE BICIEC PUMP. SUPPL D 
AFFECTING PEEP HEAD FOR ALTERNATE OLE 

-- - ---- fAYS 

05.0AN.06.1 CO-S? ISA PRESSURE LOW SPATEWTIAL COONW-CUSI LOS Of NOE 'EBDUIDW VALVI CV-41 AUGO APECID. N A ITHER ACTI OBOLSlD. S01-4-41 ALREADY 
El-FLOW PRAT PATHS BEING INJECTIOW, NO ABMIW CONTROLS BQUIRE VALVII TO El OPW INCLUDES NORMALLY OPEN REQUIAVL ENT POE VALVES 

- -- ___ til - 1 EFFICT Olu Uill.YWiQ1. Mi Dlt INGNOH1L OPS-1O DICLARED lNOP If 
CLOSED, LUT TlCE SPEC CHANi BSD.  
VALVES BUST REAIN FULL? OPEN FOE Al 

_____LEAST1 S68-U- EOO SIAgLES?!LCA I TO 
B1MAIN BOUNDED If ANALYSIS 

05.1.04.06.1 CO-IT ISA PEESSUE LOW IPOTENIAL, COMMON-CAUSE LosC OfOROTE Ol (UNDANT VALVE CO-SI ALSO AFCTED. 32.1 1088OT PCO 151 ICLUDING CV-10 S0SI0BUQUIRETINTL LICENSING 

EFFECT ON RECIOCULATION DURING NOMAL OPS OR DECLARID INOP If 
CLOSED, BUI TIC SPIC CEANGE EC 1D.  
VALVES NEST 111AIW FULLY OPEN FOE AT -___ __ . . .-- ______ 

LEAST l iOURS (CNALLAT O CLOCAI TO 
AFBAIC PU00P 81fD ANAL8SIA 

-O.S.-I.04.06.1 CO-5IT ____ISA EEPIURE LOW SPOTIRTIAL CON1ON-CAUSA LOSS OF IOTA 1 11DUNDAlT VALVE CV-111 ALSO AFFECTED. 3 . ltISI IMP 1-35 1 TO INCLUDE APPROPRIATE VALVI NUCLEAR 
El-FLOW SPRAi PATIS DUBING INJECTION, 00 ADMIM CONTROLS BEtUIll VALVES TO BE OPEN DRIFT 0URVEILLANCE OEQUIR 1NTS FOR CVA-IS1151 
EFFECT ON RECIRCULATION DURING NOBRMAL OPS 08 DCLAHID INOP If 

CLOSID, BUT TlCS SPEC CHANCI 8...  

VALVES UST 18HII FULLI OPEN FOR AT 
LEAST S SOURS (SMALLEST SELOCAil TO 
REMAIN BOUNDED BY ANALISIS 

05...0. CV-51 151 PRISSURI Low . POTENTIAL COMON-CAUSE LOSS OF BOtII REDUNDANT VALVI CO-SIl ALSO AFFECTED. 32.1 BEVISE IIT PROGRAM AS NEEDED TO ICLUDE VALVE STATION TECH 
NI-FLOW SPRAY PATES DURING INJCTION, HO ADEIN CONTROLS L1OUIRE VALVES T ES OPEN DEIFY CRITERIA FOE CV-ag1ISIH 
IFFICT ON EICIECULATIOl _ DURING NO1AL OPS O DECLARED IWOP IF 

CLOSID, BUT TECI SPIC CIANGi BsqD.  
VALVES HOSt REAIN FULL? OPEN FOR AT 

LEAST 5 1OU13 SALLIST 8ELOCAJ TO 
iNAIN ROUNDIED I ANALYSIS 

.CV-O2 OALVE/VCTOPTO U OPEN H08 FOR CO0TAIkN-CT SPRAY, LOSS OF O 1lCLUBS SO-lDA , L SOIC-102. OIs 31.4 ODIFY CONTAIENT SPRAYINPiTRATION ISOLATION NUCLEAR 
CONTAINMENT ISOLATION VALVING FOI SPRA0 PRMIT SPAT PUMPS TO El TRIEID AFTER CONFIGEATION TO COMNPL WITE i TOPIC V-
PENRATION PISSUEB OBDUCTION POST-LOCH. VALVE ISOLATION C0ITE8i OR P8OVIOE OT8IR JUSIFICAIO 

FAILURE ON LOSS Of All NOT CONSRSTINT (IG. FORATL ALC TO DENSTEAT RCiEC PP LOOP 
LITS BASIS FOE ACCEPTANCE VPEETRATION SEAL AT P(SALSATION, ANSO FOCAABEANE UTSAO 
CONFIFCAIION'Cil O UOP 0 i T I 4. CDANLES TO lIOENSING



CDM "M" No. M-4 
IPOEENCY CORE COOLIN siuN SINGLs Ailti6 NLUItS Revision No. I 

SIMaNOrnlunit I Page 444 of 510I 
ACTION IS FOR SIGNIFICANT FlI P g 4of 1 

ITEM I DEVICE 10 . - COPCillt Ib FIILVO HOR - IFECT ON ICCS ... p TISCIkLIl..  
Fr ---- -.- - --- - ---- -- - --------- - - -- -------- -- -- -- _

05.105.01.1 CV2 VALV1/ACTUAtU1 OPEN N lOt CONTAINEENT Spll, LOSS of INCLUDIS SY-IZE, ZSOJC-1082. 1018 32.5 0BTA1N NRC CONCURRENCE MITI DEVIATIOS Of LICENSING 
CONTAINMENT ISOLATION WAVING FOR SplT PRMIT SpillT PUMPS TO It TRIPPED AFTER CONTAINENT SPLAT PENITRATION ISOLAIION 

--- . PEETRTION-__ .- -- - PRIESSRE LIDUCILOI t LOSLCI- MVE. - - .CONFIGIJIAIIO fRLO~liULLOPI.- :CAI T1I I...______ 
FILUI OSE Of 01. N. CONSISTENT N8VAED 
MiTE BiAsS FOE ACCEPTANCE of PEiETRAiTIOl 

(8-111115)WI. i -to eiL_1 65.1.05.1 CV-81 VITAL BUS 1I VOLTS LOW NONR .CONTANT SPEAT, Loss Of 8LOE PREMits SPIlT Pulp Tip AFR 31 ISAME Is 
0COTII.20.NT ISOLTION VALVING FO SplAt P1.NSU1E RDUCTION POST-LOCA. NOT 

-.......JSNSTRATIDN. . - - - _-CONSIITE1NTJITLEILTOIC.1 1 BAIFL.. I_____-__ -- _____ 

0CC.PTEEIL1TE Of CONTIN.0.t ISOLATION 
CON.IGURATION FOE tag still PENETRATION 

..0i.I - CV-- - ISL PESURE LOWl MONE FOR CONTAINNEit SPLAI. LOSS OF. 11CUEITS SPRAT Pul p. 1sTR. 32. (SAIE AtllC1ONCUR1C.. IT..DVI..l.lS... LIC SI 

CONTAINMENIT ISOLATION VALVING FOR SPSAI PEESSUII REDUCTION. NOT CONSISTENT CITI 
PFENTRATION SEP TOPIC I-A1 lL1L OR ACCEPTLITl l 0l L 

-Of itIE 01.11. CONFIGURA I 1O .FOR. tEIS...il. --l-l 

PENTR ATISO0N CBPAC f98IITO COMFICU10t011 lSIltttch.  

051.1.1.1. ANUAL VALES, OPEN 1108 Of TAIIT SAIN FLON O SEE TA0LE 5-1 fo DETAILED IOUNAlI I (SAB AS 5.1.5.1.1) 
--- tR.IIOUDL_. -- RDUCTION IN 1111ATION Of 1I01AZ1NE FUON VALVE ANALYSIS --- ---. . . . . .. . . .

FORl OTA I DLUT08 VVINVENTORS LOSS. 10 
TiROUGE UNLOCKED VALVES 

.J5,,OI.f.1L.........A~l.ATATR OPEN R EO NETOIAII E DU12CRE_ 'INCLUOIS fI31E.NOLEALOSITJON.RI. 1.(A RASILI ........ ..- - .  

SpENt FUNV TO N1T11 CAPACTIt Of SINGLE DOES NOT CURINTLt REQUIRE RUNNING 80T 
ECC P ulEp PIE 1E1 RECITIC PU1PS A ASSUOID AlDAILIC 

05.2.04.021 CU-SIN RUvST (ilL CONTACTS OPEN 1O LO 1 OF 8 RDUNDAN I-PUN SPRAT PTNil 01111 POSITION. ONTAILS NOTA 01I (SAME AS 5.1.8.1.1) 
150ILl1 INOEAIOL FOE INJECION, EQUIRE RUNNING BOTE ilCIEC FLIPS AS 

to 11LO CAoACIT C OF ONE RECIEC P0P SUPPL t 

AFFECICING PUP EAR FOE ULTEASTE IL8 

S______ -- - . . PATE... -. . . . - - . ---.-8 -3--123PL .- ._ _ _ _ __.-.-~ _ _ - .. ..  

05.1.CO.C1.T C-OS INis PRESSURE LON POTENT1AL COMON-CAURI LOSS Of NOTE s11DUNDIANT VILV C1-SI ALSO IFFICTEI. 32 (SAKE AS 5.1..11) 
EPAN i PAT INS DURING INJECTION, N0 DIN CONTROLS REQUIEE VILViS to REOPEN 

EFFICT Oi RECIRCULASION.UALTI-AH-.  
CUSED. VALUES MUST REMAIN FULLI OPEN 
FOR At LEAST 5 N18 (SMALLIST SELOCA) 

- -TO 1SMISlL 8011011 HAALISAECI JpEC -

CRIANGE REQUIEED 
05.2.05.0i.1 CV-II4 VALUIIACTUATO 0PENl NONE FOE CONTAINMiNT SPLAT, LOSS OF 11CLUDB S-118, ZSO/C-ItIN. 01s 32 (SAKE AS 5.1.5. ) 

COltlIKgyDlatIQLISIOl VALVIlQ FOR SPRAT 18T1117 SPIN VPiSI MFILAFTIS 
PENITRATION PRESSURE REDUCTION POST-LOCA. VALVE 

FAILURE 0 L033 OF AIR N0 CONSISTENT 
11I BAllS FOR ACCHNCLDLIlliTATIOl.  
CONFIGURATION UNDER SiP TOPIC VI-A.  

(15.2.65.04.1 CU-11B VITAL BUS El VOLIS LOU NONI FOE CONTAINNIT SPRAF, LOSS OF 1ROE PERMITS SPEAT PUMP TElP AFTi 32 (SIS AS 5.I.5.1.1) 
(1-1214V) CONTAIUIaNT ISOLATION VALVINQ FO8 MIAT FRESSUREDUCTIOL202-J00 .110.  

PENETRATION CONSISTINT METi SEP TOPIC NI-B BASIS FOE 
ACCIPTIEILITT OF CONTAINIINT ISOLATION 
CONFIUATION FOR TEI SPRAT IENETRATION
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LIEEGLhcI COLI COOLING SINGLE FAILUkM ANALISIS Page 445 of 5 1 
SIN ONOFR UNIT I 

ACTION ITIS FOR SIGNIFICANT FINDINGS 

REPORT 
ITEN I DEVICE 10 COlEiONT 18 FAILURE MUDS EFFECT 0 ICCS REmuAS --- -h Iia ACTION ITAM iSp DISCIPLINE 

-~~~~~~~~~~ ~- - -- -- _____- --- --- - ----- - - ---- -_____________ -- - ____- - - - ----- --- -- ---

05OS.2.05.05.1 CV-Ili ISA PRISSURE LOW NOI FOE CONTAINMENT SPRAY, LOSS OF I0I PERMITS SPiA PUlp tl AFTER 31 (SAm A s.1.5.1.1) 
CONTAIHIMET ISOLATION VALVING FO SPRAI PRESSURI REDUCTION. Not CONSISTilt Il 

Pf11111101-3-1--"RATIOl 8 lC4JASS tooCCILIT-

Of TSI IOLATION CONFICUBAtlON FOR Till 
PEITEATION 

A II.010.LCILVALUES, - MORl (PASSIVE) IINCLUDRLCUJ DIS AMLCU84LMOt- 01.1-8VISst-ID. Olie8R CIOUS.AS NIDD FOR STATION-u-CI.COMMON FLON LEAl TiStEl FOR RICIeC BOUNDART FUNCTION SIllECItC LIAKAGI TESTING 
IN IST FROGRAIN 

U CYOI (FASSI)-- - - llCLIAB1LCll-101.21H-115JSI-hLIOLALLIRMI APPLICALLL.LALTISIQUIIlIUT OL I UCLAht 
COENON FUN LiAR flNTED FOR ICISC 8NDAll FUNCTION RECIlC SISTi. (CRS-301 CURENTLY TESTED ONL FOR 

IN iST 8OGRAN GROSS LIAIAGE PiR SOI-11.1-15) 
OFIN #LoSs OF OTE TRAINS OF CONTAMAINTI. lITA1LL-1.IOldl!AIIS lalUN L OL SAIII ASl s1. 1.1)  

COMMON OUNDARY sPRlA DUE TO UNIIOLABLI LOSI OF VALVE ANALYSIS 
INVIETOR TIBROUGE OUTSIDE CONTAINMINT 
IALVIS lICE A MOTLOCW-CLOSIO01-
PROVIDED ViTl NUITIAI NACIUP DEVICES 

05.3.03.01.1 Nov-EU3 VALVI/ACTUATOR OPEN REDUCED RIIUNDANCY FOR ISOLATION Of RNST ICICE VALVE NOT LEAR TENTED At FART OF D S AS Is 
-- -____ - -- -. - -FROM RECIRCULATED Suit 1AT1L1- RECIEC- SISTER LutALAGL iNlTORJ FROGRA -

05.3.03.02.1 NOV-E88 INS-1054 CONTACTS OFN (SAES is 11SAME As .1 U? (SAAs 
05.3.03.03.1 NOV-883 ENS- If OPIN POSITION (SAEl s '(SANE I . EANDSWITCE is E1 ISANE AS 

(CONTACTS BiC, - stRING oRE TIIL PO ITI
CLOSIED) 

asI, .Nov-Il -CC OR IA-CC Off REDUCED REDUNDANCY F0 ISOLATION OF INST sCBBCE VALVE NOT LiAR TESTED Al PART OF 02 (SAE AS 5.3.i..1) 
_08- -CONTMl CONTACT0MOPRl FROM RCIRCULATID SUMP NAT 11 SICIRC -l-TIL LIID11TilROGRAI 05.101.04.? NOV-EU It-cc OR 420-CC ON REDUCED REDUNDAcy AGAINST SPURIOUS IVRIFICATION NEEDED TEAt 3.1ETING 1 INCLUDE CONTACTOR STATUS INDICATING LIGTS AND ELOCTRICAL1 

1COETACTORS) ICONTICTOR CLOS(D) VALVE CLOSUR SURVEILLANCEE WOULD DETECT Til FAILURE SURVEILLANCE RSQUEIEN1NTS FOR NOV-EU IN NE 

____________________ .1-IUTNDIN NJ UDTR!D OSOCMTCO 
05.3.03.05.I NOV-EU) 1CC-8 VOLTS LO0 EDUCED RIDUNDANCt FOR ISOLATION Of REST ICEICt VALVI NOT LiA TISTID As PART OF 01 (sAl As 5.).1.Z.11 

F ROM RCIRCULATID SUl WATER - _ ECIC SHI.LLIARAGLOt0IlOLGt0CAL -. - .  
0530-11NV80 VALOE/ACTUATOR E N DEDUCED BELIANILITY OF CONTAINMENT SpRAY SEV-981 NAY DIVERT FLOE TO VCT. 04.1 REVISE ENS? AND SI/FN LU-UO SITFIJINT CALCULATIONS NUCLEAR 

IDOUDANY ALTERNATE COLD LEO RlCIEC NOT CREDITED TO ADDEIS INVNTOEY DIVERSIONS 

BECS U ILLC ILIT ILllSU--IILLANCI l - 0 -l IIIIP 
0530. 110-8 C-3 VOLTSLO 

05300.I1.80 A~/CUTS OE
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ACTION ITENS FOR SIGNIFICANt FINDINGS 

BIPORT 
111A I DAvCE ID COPOiENT 10 FAILULE ODI IFFICT ON ICCS - 512U - - - ITRO - ACTION 1188- - - - SR DISCIPLIE--

06.1.02.O1.1 MANUAL VALVES. OPEN SPOTIATIAL LOSS OF OT8 TRAINS OF CCU Si TABLE 6-2 F08 DETAILID 8O0DABI 01.1 VIll1M: AL VALVI LOCIlNG PIGGRAM CRITERIA DO NOT OFP8ATIONS 
TRAIN A VOVEDAky FOR INJECTION AND IRCISCULATION DUI TO VALVE ANALYSIS. MAil-UP SISTIN IS BICLUDI CRITICAL MANUAL VALVIS, AND 8) OTHEE 

UNISOLASLE 0S00INVIINTORM801RVUG800 50-SATL3LLATKI A Il IS 0 - 8MIL1STIATIVLCONUROLS IRE SUlfIClistTd.PtlVENT.  
VALVIS V11C All NO? LOCllO CLOSID 0 flAT IT CANlN0T i CRIDITID POST-ACCIDINT MISPOSITIONIlC OF INUAL VALVIS 1C8 All NOT 
PROIDID VETl SI BACKUPS COVEl0 I TI VALVE LOClING PROGRAM 

IOPIN ...POTEITIAL LOSS OfI80ti TRAINS OF CCI SILTABLI-.108 SITAILIL i ll -A01. 0 . l8IILALLOALE CC1 1ISTI1 LEIGt VOL -aCAl ICAL ..  
TRAIN A BOUNDARY FOR IIJECTION Al RICIRCULATICI DUI TO VILV8 AIALSIS. Aill-tP I8Tl IS CALCULATION 

I9NllSOLABLI LOSS Of INVINTOIT THROUGH N0N-SAFITI IILATID AID NON-SIISHIC, SO 
Abilkiicl.A L II)s CLOSED 08 THATillOU~flRILIGH-Cll lL 

PROVIDED VITi I BACIUPS 
01.1.02.01.1 MANUAL VALVES, OFIN IPEtl1flAL LOSE OF 8OT TIAlNS OF CCV SI TAILI 6-1 FOR 0TAILID BOUNDARY 01.5 DETEINIt ACTUAL CCI SYSTEM LBA11AA VIA OPIRATIONS OPERATIONS 

. H.T ill A.5QUIDARL.....I.JE.l01IfOBD ICTN AND IICICUI.ATION DUE. TO VALV I AlALI8.BAtL-BT IlI . LOGS OF SIST 8. A.IIIP 
UNISOLAILI LOSS OF INViltOEI TlOUGH N0N-SAFITY RILATID AID N0-11SMIC, SO 
VALVIS IIC All NOT LOCED CLOSID 08 TIT It CANIOT I CRIDTRD POST-ACCIDINT 
PR0VID80 vl!a 88 SAilf3.  

06.1.02.0i.i MANUAL VALVES, OPENl POTiNTIAL LOSE Of ROT TRAINS OF CCI SE TAiBLI 6-2 FOR DITAILD BOUNDARY 01.6 IVALUATI ACTUAL VS. ALLONABLi CCI SISTR LIARAGI IICANICAL 
?RAll A 8OUNDAlY F08 INJECTIOI AID RICIRCULAION DUll TO VALVI ANALYSIS. HAlE-UP SYSTEM IS AND DIT ilIt VIED FOR POST-ACCIDNT HAEEUP 

CUNOSOLATL LOS Of (0UENIO5 TERO OFI,1-NO AUTO LO)ISNICSO___ 
VALVIS IICI AR lOT LOCKED CLOSID OR TEAT IT CARNOT l CRIDITID POST-ACCID1iT 
PROVIDE VITI SE BACIUPS 

I6.1O01.03.1 G-1IT CS: 52-111 IANUAL AFIIIL VCCN PUN O _ TEC SPEC 3.1 ACTION lNTRI gUlit BT MtJiPLEMilital i 35 oc 19tiOtR171L.._ aci-IC 
(CONTROL SIICRI (OUT Of AUTO IIJICTIOI, INITIAL EBCISC IF PUMP I NOT IN AUTO BODE LOGIC SO TEAT SIS/SISLOP ILL STAT TI PUMP 

IRESPICTIVE OF NEETMIR Ti1 CONTROL SiITCI IS IN 

V6.I.03.03.5 0-ISA CS: 52-1111 SSORT/GiOUND INOPIBABILITI OF TRAIN A CCV PUMP, eitSVC SSTINIS NORMALLYIINUCROUNDID. 31.1 IVALUATI: 125VOC US I GROUND CRI SIA FOR TICS ILICTRICAL 
(CONTIOL SWITCN) (ALL CONTACTS) POTINTIAL LOSS OF TRAIN A ELICTRICAL TICI EPIC ACTION 81ITRY IQUIR IF SPIC ACTION INTI AND/OR ODIFICAItIONS to 

___ - . .1811F U E 9 TO. U 99to.L tI 5c.1 LOPItil IT~flHIll.Il~klLIELLlt!JOiILIL EISLRIIlJ illC Ml Y~Dil L EciAIIAT..tiLt -. __ 

FOR IISLOP PRICLUD C01M01-EON1 LOSS OF CONTROL . INTIGlRD BISOLUTION Of 81P TOPIC VI-Y.C.1 
POWl TO TRAIN A/ Dil TO TIll SIGLI 

0V.1.03.0.l G-15A CS: 5 -1111 CONTACTS CLOSID sPOTENTIAL CONON-1ODE LOSS OF TEAIl A NORMAL POSITION. It REVISI SISLOP LOADING CALCULATION TO ACCOUNT FOE ELECTRICAL 
(CONTROL SVITCi) (STAlT/AFTEi START) ILICTI1CAL PONIR, DUI TO OUT OF SIINCI OUt OF SEQUINCI CCU/SNC PUMP LOADING 

SUB LOADIG AID T1il CCI PUMP 
OVILAD OR 8UE UIDElVOLTAGI DURING 
SISLOP. NONE FO IIS 

0 ...03. 0at .IiI_ L lG u c t coo? . ll .Id.1lL. L 1 AIt I As l It i -- L 
RELAY) (U OFF, OVLD 0) 
VS (51-1111 OULD 

.1.03.08. A15 CS: 52-130S CONTACTS CLOSED IPOTENTIAL COMMON-NODE LOSS OF TRAIN A 11 (SARI AS 6.1.3.6.2) 
(CONTROL StITSI (STASTIAFTIR START) ELECTRICAL POIER, DUO TO OUT OF SIOUiNCR 

BUS LOADING ABO SVING OS UNDIRVOLTAG 

FOLLOING SIS/SISLOP TRIP OF SCR 13 
0.1.0).bl.2 6- 1A7-2 (S Gk3 UV CONTACTS CLOSED $(SARI AS 6.1.3.8.2) IT (SAME AS .1.3.1.2) 

RILAY) IUV OFF, OVLD 0N) 
86 (52-1305 OVLD 
RELAY)
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REIPOSTI 
1188 I DEVICE 10 COMPONENT ID FAILURE ODE EFFECT O ICCS RE8AIMS ITin .- ACTION 1711! 

06.2.02.01.1 MANUAL VALVBS, OPEN SPOTUNTIAL LOSS OF 801 T1AIlS OF CCU SEl TABLE i-2 FOR DETAILBD BOUNDARY 01 (SANI AS 1.2.l.11 
TRAIN I BOUNDARI FOR INJECTION AND RICIRCULATIOil DUI TO VALVE ANALYSIS. MARl-UP SI5tTI IS 

l-- lISoLABLI LOSI 0f lNVlTCH.IlOUGI SQMLIARILIATID ll U01-fllll S
VALVII IECE All mot IA>Cll0 CLOS10 0R tiAt It CANNOT B1 CREDITED POlt-ACCIOUNT.  
PROVIDED IlEl Sk EACIUPS 

06.2.03.03.1G-1511 571ZS: 122L .. 1auL IOIABILItt.oIARAll.I GCLFUMl.o..IIRit.HILLL ctO ioLRIlLRI ULt t l ( 1 A.i5J L_ 
(CONTIOL StIlTCI) (OUT Of AITO) INJICHIOM, IIItflL 88018C 1f PUMP Is m0t IN Auto M0DE 

06.2.03.03.5 G-158 CS: 5 -1l1 1801TIGOUND IMOPERASILITI OF TRAIl I CCU PUMP,. EIliDC StillS NRMALLI UNGROUNDED. 31 (SI As 
19988O. jEIT!!CR (ALL CONTACT' PotITIAL LOSS Of TIRA ; ELECTRICAL TECE SPEC ACTION ENTRY REQUIRID IF -----

llOER DUI to out of aSQUENCE SUN LOADING litial SItEtl NEGATIVE POLE GROUNDED TO 
FOE SISLOP pRICLUDE com0-NODE LOSS OF CONTROL 

* *POil Ti ll to A f1_t U TO III$ SINGLE 
FAILURE 

06.2.03.01.2 G-15E CS: $1-1121 CONTACTS CLOSED 'POTENTIAL COMEO0-OD LOSE OF TRAIN 1 NORMAL POSITIONl. It (sAoE AS 6.I.3..21 
1001--C IT I ITCh (STARTIAFTI 315111 .IDCISALLOFIS..DIll.O .O[ SIQ tigCt

BUS LOADING AND TRAIN A CCI PuP 
OVERLOAD 0 EON UNIROLTAGE DURING 

01.2.03.0t.2 G-156 21-2 (SCIGI U CONTACTS CLOSED '(SANI AS 1 (SANE AS 6.1.3.6.2 
RILAY) (UV OFF, OVLD oi 
If 151-1121 OVLD 

SILATI 
i.2.03.08.2 G-158 Cl: 51-1305 CONTACTS CLOSED IPOTINTIAL CON8ON-N0DI LOSS Of TRAll I 1 IT AR As 

.........COIlRQL.NITCI) (TATIfAFfTB STAltLILICTIlCAL.FQ0IB.II toQl QUISIltlJIcL. __ _ ~ . ~ -.-. . ~ __ .- - .  

T(SARI AS 6.1.3.5.2 

BUS LOADING AND SEIN EUS UNDRVOLTAGE 
FOLLONING SIl/SISLOP TIP OF ENGR 13 

01.2.03.09.2 G-158 21-2 ISUGB3 UV CONIACTS CLOSID 3(SAMI AS 6.2... 1 )_ I "ISA8A .. 3.$.  
RELAI) (In OFF, OULD ON) 
86 (52-1105 OVLD 

01.3.01.01.1 MANUAL VALVES, OPEN OTENTIAL LoIN OF TRAIN A AND I CCN FOR SEE TARLE 1-2 FOR DETAILED BOUNDARY 01 (SAME AS 
SOUTE PUMP INJECTION AND RECIRCULATION DUE TO VALVE ANALYSIS. MARE-UP 511 13 

* _ DONOAY .~ .UNISOLIBLE LOSS OF INVENTORY THROUGH NON0-SAFETY RELATED AND NON1-S EISIC'-.SO 
VALVES WEICH ARE ROT LOCIED CLOSED OR TEAT It CANNOT Al CREDITED POST-ACCIDENT 

01.3.03.03.5 G-15C CS: 52-1305 SHOIT/GROUND IEOFERAEELITY OF 30VIN CCI PUMP 1115VUC SYSTEMS N1DALL1 UNGROUNDED. 31 ISAME A 3.11 
(CONTROL SNITCH) (ALL CONTACTS) te SPEC ACTION ETRY REQUIRED IF 

MITEER SYSTER NEGATIVE POLE GROUNED TO 

* PoNER to tRiNl All DUE to THIS SINGLE 
_____ ___ FAILURE LO 

0.401.03.1_IANUAL VALVIS, CCV-301, 50, OPEN POTENTIAL.RIDUCTIOM OF CCE FLOE TO ECCI SRAILD MONITOR LiNE. CCV-350 14.1 PROVIDE LIST OP CCI PATE VALVES T 1:1 AHICAL 
COMMON FLOE PATIP 351, 352, 35 LOAIS 352, 353 NOT IN LOCEILD PROGRAM TO ENSURE SAFETY RELATED FLOW FATES AIR NOT 

DEGRADED (INCLUDING DiACRCION DUI TO EARSSIPR 

IIMISQLABLI ~ ~ ~ ~ ~~ LO THROSS OFAI IFiOW8 TIOCHATSAIESSA) AD5115181,8 

HCI SPC ACTIN lilTI 1lQTtSD I 
IIT___IS___lTIV __O___OU__ TO _ 

06.4.0.03.1 MANUAL VALVES, CC-301, 350, OPEN POTENTIAL REDUCTION OF CCI FLOE TO BCCS ISUiCE TANilAD MONITOR LINE. CCE-35S 14.2 ADD APPROPRIATE CC VALVES to TEE VALVE LOCRING RECIN 
COMION FLOW FATS 351, 352, 353 LOADS 351, 313 NOT IN LOCRIEG PROGRAM PROCBDURE
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REPORT I 
ITEM A DEVICI 1o.0 - COPOl1T to FAILUSE MODI 80FECT ON CCS ws 14T111 ACTION.Itl . RE DLSCIPLINS

01.4.0I.04.1 MANUAL VALVES, CCM-404, 405, OPEN POTINTIAL REDUCTION OF CCU FLOW TO ICCS RECTOR CYCLE SANPLE 116. CCV-401. 408, 14 (SANE A .  
COMMON FLOW PATa 406, 401, 401, LOIDS 401, AI0 THROTTL FLOW BUT Not I
-- 01-401 All. LOCIING-.ROGR.1. NO -

PROVIDED. THEU1RFOR1, 311511EN H10RAULIC 
BALNC R1.01 HMiULALI VALVS FULL2 OpON 

L SAI.RI.-a,-I IMAL. VLYE...CC:jI..4, OE -11 . Opal IPOTIENTIL ROUCTOM OF..CCN. FLON TO.. _. ICEAALN6U.IG-1E1111 OOLCOOLERL-FLOL._11. (SAM IS-S413A. . ..--- . _ _ 

COMMON FL1 PATE Al3, 424 0T111 ICCS LOADI INDICATION NOT PROVIDER IND VALVIS NOT 
IC LOCKI0AG PROGRAM 

0A144.0 05.20 IAILVAll-CUli,(t COI 
8C0NNON FLON PATa 413, 111 LOIN Of CHARING Ull G-N1 FOE SISLO? Of VALVI LOCING, 1ECAUSE COOLING DUT 

FOR NORMAL OPEARUL VIOIVERIFED CR5 LUE 

POST-0CCID0I8 CEASGING Pi0p Hat LOADS 
0.4.01.05.2 MANUAL VALVES, CCV-412, 421, CLOSED 1L,09 Of NOTE CHARGING PUMPS FOE S1S, SASSUMED PRE-EIIStING FAILURE 1N ABSENCE 14.3 VERIFY LOW FLOW LAH SETSOINT PROVIDES ADMITS IECbASICAL 

--------- 11,11 FLOPAM Al l. LOSS-.CHARGING -T ICS L . ...VLV LOCI G, 1CLUILCOLi DU. -. -CS RGIGPUMPLBE OIL- COOLING. POSTaSCCIDEt- -ISCIPL
FOE NORAL OPERATION 11IFIE C 01 LUBE 
OIL TMPE11ATUR ALI 1 DoE lOT BOUND 
POT CCIIIIt C.0IGIfG.PU NIAT LOAD-..- .  

-1128091110 TOllal8 SI 41l SSOAUICt 4 Wil1 

00.4.t .l lilNUAL VLV0S, CCi OPOTEIAL REDUCTION IN CCI FLOW TO ISIAL lGAEUNP LVE CILC PSTl TO II (SAME AS V.4.1.3.1) 
COMMOW FLOW Pia 416 1OTi ICCS LOADS THROTTLE FLMO. VALVES NOT IN LOCING 

CONMON FLOW PATE 416 CI G Pio TO Si1OTE-EAWUAL . OllT UTOAitICALLY ISOLAtiD O II/SLiSLOP (J 
__________ -_____ -- ~ISOLATION oI..SML- A1111- URM LII. -. 01 CIS......----- . . . . . . . ~. - .. ~

06.4A01,01. UA1111011, VAL , CC 41-41. OPEN 'POTEIAL REDUCTION OF CC FLOW TO -CC 8L LOADS (H TE GAS CO SORS, i4 (SANE AN 6.4..3.1 
COMON FLOW PATE 41N-134, LOADS APTERCOOLERS , AIB ILE COOLS, I . FLOW 

15, 490 1N LOCRIN P AOilAN T(5R8oE, 18ILll 
OI RAULIC tE LA CE R5QUIRED OITI VLV D 

06.4.01.OI.1 HANUAL VALVEIS, CCM-S, 0V9, Opal0tTIAL REDUCTION OF CCI FLOE TO sRCP-A ROTOR ID V 1AL1 1HRRIER t (SASH AS 6.4.1.3.1) 
COMMON FLOE PATE oil, oil, 453, 11OTi ICCS LOADS COOLING. V ALVES N OT I LOCEING PROGRAM 

06.4.01.09.1 MANUAL, VALVES, CCN-811, EE0, OpEN SPOTENTIAL REDUCTION Of CCV FLOW TO *RCP-B MOTOR AWE 1111111L BARRIER1 it (SaE As 14I3 
COMMON FLOW PiaM ENS, ASH, Ail, OTNEE ECCI LOADS COOLING. VALVES NOT IN LOCIING PROGRAM 

01.4.01.1D.1 NWIAL VALVES, CCV-006, 010, OPEN SPOTEITIAL REDUCTION Of CCI FLO TO RCPUC ROTOR AND Till IAVIRV 14 (SAl AS 6..1.3.1) 
COMMON FLOW PATR 016, SCL, 455, OTHE RTCCT LOADS COOLING. VIALVS NOT I LOCING PROGRA 

06.4.01.12.1 MANUAL VALVIS, CCW-45, 4l, OPiN POTENTIAL REDUCTION IN CCl FLOW to RCCS SEISS LETDOVN M1. NOT NORMALLY IN 14 (SANE AS 6.4.1-3.1) 
COMMON FLOW PATE (2E LOADS SERVICE. CC--413 PRIER? to TROttLE 

0.4.01.08.1 iAWUAL VALVBS, CCU 01-041, OPEN IPOTINTIAL RDICTION IN CCM FLOW to CCS 'ROElm AND R9E PUMP COOLING. ER ES 14 (SAME AS 6.4.1.3.11 
COMMON FLOW PATH O0, 013, 413, LOADS CCV fLOW CONTROLLID BY TCV-601A/B.  

06.4.01.0 V.1VMAIIUTLIVALVIS, CCI-Off, 0.0, OP..I 

481, 482
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hCTION ITEMS FOR SIGNIFICANT FINDINGS 

-iL .. DaBicl 1D. ....colpoM6t ID FAILURE 1101 . FFECT ON DCC3 111- isEE -T1 - - REPORT 1 IPJ.IKL.  

O.0.11u.1 INUAiOL VALVIS, CCU-050,052,054, Opal SPOTINTIAL, REDUCTION IN CCK LON TO ECCI IRIACTOI SHIELD COOLING COILS. FLAK 14 (sill A 1.01I 

441,13 IREAiULIC BALANCE REQUIRED MITE VALVES 
FULL? OPEN 

J1.J.IA.C UCALVS,....CK.OI DI, -1011 IPASSIVE) - 1 -. . 3OCRA!SEREL 81,1111 CQALLIMU GUCLIS.. - 1T111IMIMIKL REQUIREMENTS.AN APPSFFOPRIATSI JUICWDIC~I. .....  

COMMON FLAK PITH 025, m3 THERMAL 11A11E111 PAT1. CCV-A01IAND 015 SURVEILLANCES FOE CCV ClICK SALVES, AND IMPLEMENT 
NOT IN I11 PROGRAM MODIFICATIONS As NEEDED 

COMBOS FLOW FATE oil, 031 TEER1AL BARRIER FATE. CCK-01 AND Ill NEED18D 

1OT IN IS? PROGRAM 

COMMON FLAK PATS 016, 051 fiER BARASIER PATS. CCV-004 AND OS? 

MOT IN Is? PROGRAM 
FI~I,0Z.11JANUALALV.UOW A.03 POTKTIAIL.LOB RIOTE TIAIII.10 - 6111-IALIL-1-101 DJTIILELROUNII AL .. IAEI IZiI.  

COMMON IOUNDAET PUMPING OS To UKIBOLAELS LASS Of VALVE INALISIS 
INVENTOSI1 THROUGH VALVES VOICE ASS NOT 

_______________________ -. . .- L CLOSED go PROVIDED KITE lAFely_______ 

BELATED11 EACEUI S 
16.4.I3.01.1 TCV-60IA VALVIACTUATOR OPEN FLAN to lCI LOADS REDUCED To Milian SINCLUDES PCV-1101A. OiE Of TCV-601AI1 14.6 IMPLEMENT DCP 1-3553 EUCHAKICAL 

SIS? FUEL PIT CCK FLAK RATE LIMITED E1 StilM TRAVEL COLLAR.  
CONFIGUSATIOKNO A0 CCEPTASLE AFTER CYCLE 

- ~ ~ ~ ~ ~ 1 R.. . . .E - - I FUELING, DUR TO INCREASED1 SPIKT 
FEL FIT lEAt LOAD 

01.4.03.01.2 TCV-1OIA TC-10IA LOOP OUTPUT LAM (SAME AS 1.4.3.1.11 SONS Of TCV-6VIA/K ISOLATED El BLOCS I4 (EASE As N43II 

* I COLLAR. COKFIGURATION 0O? ACCEPTALEL 
S- --- - - --. - . . . . . .- AFTER CYCLE 11 REFUELING DUE TO 

06.4.03.02.3 TCV-1011 TC-101A LOOP EQ FLON TO MCCI LOADS REDUCED TO MINIMUM 1ON1 Of ICV-1011/8 ISOLATEDE if LOCI 14 (EASE As 143II 
ACCIPTARLE KITE 0N1 CCK PUMP AND EDUCED VALVE, 0TN11 FLAK LIMITED if STll TRAVEL 

S- - - ____- ... ... . . SPENTFUlL PIT ERA? LoAD COLLAR. COMFIGI!&TI N-OT ACCSFALE.- ____ 0... . - - -1 

AFTER CICLE 11 REFUELING DUE TO 
IECREASUD SPENT FUEL PIT MiAT LOAD 

K 06.4.01.03.1 TCV-60IA 1IA__ PRESSURE LAS0 FLOW!TO ICCS LOADS REDUSS tASMINIMUM .I(.............1-114..OUR-Of-1 
ACCEPTILE NITI .000 CCV POMP AND REDUCED TCV-601A1E ISOLATED Of BLOCS VALVE, 

SpOit FUEL Pit HEAT LOAD 0TM11 PLAN LIMITED Ef STEM TRAVRL 
-- COLLAR. ~~COWF1ItMTION NOT A CllABLE . - -...  

AFTER CYCLE 11 REFURLING DUE TO 
INCEASED SPENT PURL PIT BRAT LOAD 

06O.4.04.D1.1 leo--DID VALVRLAMIUTOR OPRO FLOW TO ICCS L ADS DUDTOMNUM ICUESPjD ltIV- IAL t 1 p.A 5 3I 
ACCEPTABLE KITE ONR CCK POMP AND REDUCED ISOLATED E1 BLOCII VALVE, 0T11E FLAK 
SPENT FOOL Pit CCK FLOK RITE LIMITUD it STIR TRAVEL COLLAR. .  

CONFIGURATION NOT iCCIPTABLE 4-111 CICLl 
11 REFOSLING, DUE TO INCk1ASED SPENT 
FUEL PIT HEAT LOAD *
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88PORT 
175l I DEIil 10 COOONINT 1D FAIL~hI M0DE EFFECT 0- CCS . .85811 ITE . ACTION IT11 . RISP DISCIPLINE 

01.4.04.01.2 TCV-6018 tC-6016 LOOP OUTPut LOW (SAME AS 6.0.4.1.1) 1I Of TCV-1All ISOLATED Bi 8LOCI It (SAMS AS 6.1.3.1.11 
(VALVI OPEN) VALVI, OTHER FLOW LIITED BY STEW TRAVEL 

- - .~ - --. -- ..- .. ~ . OLLAl. CONIGEl I O0. NOLACCA LE IE.~. ~ 
AfTi CYCLE 11 RFULING DUE to 
IMCEEASED SPlNT FUEL Pit lit LOAD 

IH.i tA l LtcK:hNi -$111 00. __-_1 _ -LOW TO ICCS.LOADS RHOUCED T0 alIllULV0El.0LI -101AILIIOLATIUULO CLll (Hi IA . dJ t. . -1A1 1 
ACCIPTABLI WITI OI CCV PUMP AND BlDUCID VALVI, OTHER FLOW LIMITED 11 STE TRAVEL 
SPlit FUL Pit Alt LOAD COLLAR. COSFIGURATION OT ACCEPTABL 

anillJML11IFUllA D IL-L0 
IECRIASID SPIN? FUEL IT IRAT LOAD 

0.4.04.03.1 TCV-601B ISA PRESSURl LOu FLON TO ICCS LOADE REDUCED TO MINIMUM 111CLUDIS VALVI 11-1143. ONI OP 1 (SAME AS .4.3.1.1) 
SActlP ILIflTLONEI C0I IF- Ai-DEDUCDEUIAILlLHjITLllJL- .LV

SPlit FUIL PiT liAT LOAD OtilR PLOW LIMITED BI STI# TAVIL 
COLLAR. CONFIGURATION NOT ACCEPTABLE 

01 .A 05.0C.1 TCV-E01 A VITAL S P URL PIT T LOAD 
OI..O5OI. TC-EOA VTALSUNNI VOLTS LOW PLOW TO RCCS LOADS REDUCED to KMINUM '0NE OP ICV-IDIAJE ISOLATED 11 SACk It 1SANE As 64311 

SPENT PUL PIT N0At LOAD COLLAR. CONFIGURTIN CNO ACCEPTALE 
L PAITER CYCLE SS REULING DUE TO 

___________ - --- - - -. INCREASED SPENT FUEL Pit HEAt LOAD 
6.4... PC- P PC-A A A NORL RSPONS OLLOI U i 

ILO IDE PRES3) ELECTRICAL POWER DUE TO OUT OP SEQUENCE UNDERVOLTAGE TRIPS FOE SISLOP EVENT.  

06.4.01.0.3 PC-505 LOOP PC-IDS UP 0 POTNTIAL LOSS OP TRiN A AMD B EQ FAILURE (INCLUDING OPEN, 8EORT OR If (SAKE AS 1.3.f.21 
ELECTRICAL POWER DUE TO OUT OP SE1OUECE GIOUND) COULD 11K1C NORKAL RESPOMSE 

I BUS----- L _0 LOADING DURING SSLOPL.MOM F lIE F IMG BUS UNDRVOL80G TRIPS POE 
NIELOP EVENT 

0..06.02.4 PC-05 LOOP PC-05I OUTput RT oR 'POIANTIAL LOSS OP TRAIN A AND B 0CO8NOM-NODE LOSE O IRICAL El (SAKE AS 6.1,33.21 
JELAI GOOIELECTRICAL PAVER DUE TO OUT OP B.! IMCE TRAIN$ COULD OCCUR WITS PEE1-SEIETIWO 

DOS LOADING DURING SISLOP, NONE POE 31E 'GROUND OW NEGATIVE POLE OPEDC SISTEN.  
TECH SPEC ACTION ENTRY REQUIRED wiTH VC 

(SILAI) CROUNDI 0;.1.06-01A4 PC-1OS LOOP -. PC-HAS! OUTPUT SNORT OR 'POTENtiAL LOSS OP TRAIM A AND O CONNON-NOER LOSE OP ROTE ELECTEICAL 31 I SAKES is ..35 
(RELAY) GROUND ELECTRICAL POWER DUE TO OUT OP SEQUENCR TRAINS COULD OCCUR Nill PEIIS11TIWG 

_____ D~~~~US LOADING DURING SIELOP,_MANE FOE E13 GROUND ON MEGATIVE POLE OPEDC SYST1N. ____ ________ 

TECE SPEC ACTIOW ENTRY REQUIRED WITH DC 

0N4.06.03.1 PC-I05 LOOP VITAL BUS 14 VOLTS LO0 'POTRMTIAL Of TRAIN A SYSTEM GROUNDED IfI (SAKE AS 
(-1415)LCTRCAL POW DO TO OUT OP SEQUSMCE 

AUS LOADING DURING SISLOP, MOME POE 515 
06.4.A.03.I CV-1221 ISA PEESSURI LOW olf IVILVIS MOENALLY 0P1N. filE FAILURE 14.1 VERIFY MY uSTING OR NEW CALCUL TION THAT CS MSCSANICSL 

CO-tUEB ROULD PREVINT RIUTE-KANUALLY CLOSING PLCW INTO FAILED THERMAL BARRIER COIL IS LESS THAN 
CA l L tC FOR THERMAL ARLEcR COIL FAILURE. 300 U L l I LOCA THLnEIOsLt 

PVlRIFICITION P AI A ? ATO 0! RAT 
INTO CCV SYSTE1 FO18FUL EVENT IS LESS 
TNAN LOCA TAISAOLD
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IDhlU VICEIA b .C11MIN I FAIMIR AM EFFICT 0N ECCS *---A.-R.- -1--------IE - Ac lo1719 LIZ'? 11SCLIAR9- 

--- ----------------- - - - - - - - - - - -- - - - - - - - - - - - - - - -------- ------- - ---- - - - -. -- - -- --- - -- ----- ------ -- - --- - ---- - -- ------ - - --- -- - -- -- --.. . .-- -

OO4O.vZC-1E4 IPmimotok EQ IFOIEATIAL CONEIM-CAUSE LOSS5 OF TRAIN A 'P111/MOTOR IND CABLING HOT QUALIFIED 11.1 IVALUAT ISOLATON AMEUAC FOR UMNQ['AL!MDE LOAL MLMlICAI.  
125VDC CONTROL POWER FOR LOCI, OSLO OR FOE IH-CONTAINIEMT ENVIROEHNT, CIRCUIT (H' IZCEC BUiS AS PART OF !NTCkATED RESOLUTION OF 

____ - .- .... . -. - - -- - - . 11U. IME CONCURUET SIMGI FAILURE Of -MO0 ISOLATU.OLISMSIMW,.1EFIC NOT EE.IPCUICZ.- -- -C._ 
TRAIN 1, RESULTS 1N LOSS OF ILL AC P01 ANALVIEID IN DM8161 BA3I3 BATTER! LOADING 

*1 CALCULAION 
bl..8... C-964 ... PUM/MiltoR - to SQ . . .POTENIAL COMMOH.CAUSI LOSS Of TRAIN AI IFOM4ML U&CABLING 1"?IIILIF1 3 1.2 -REVISE RATTER! LOADING CLLCIJLATIOMTG ACCOUNT FOR. ELECTRICAL

125VDC CONTROL PONER FOR LOCA, OSLO 01 FOR IN-CONTAINN ENVIROHEEM?, CIRCUIT BICH IMPEDANCE FAULTS Of UNQUALIFIED EQUIPNENT AS 
FVLE. HITS CONCURRENT SINGLE FAILURE Of HOT ISOLATD OH SISISISLOP, EFFECT NOT HERDER 

- . . TEMMI.. 1ESULTS. IN. LOSLO[ AL AC lE AMALILIJI RAS I8 IATIULLAIN 

7 CALCULATION



CDM "M" No. M-41#3 

il'ERGECE CLE COCL .. 1Revision No.  
SA 0011 1611I'ILA~ ~Page 452 of SIll OROFEB UNIT I 

ACTION ITEMS FOR SIGNIFICANT FINDINGS 

ITE!A bvici n~nmilt10 il~ui BOR EPORT 
IT . LEVICE 1 ~ C~iEl t 10 FAILJUk 8008 -FFICT O iCCs -k ----------- ITE - - . ACTION IT. ELISP DISCIPLINE

------- --- - -- - - ----------- - -- - - - ------------ ---------------------------------- ----- - --- --- ------- -- -- ----- -- -- - ___- 

07.1.03.t5.2 C-SA 63 (52-1214 LOW CONTACTS CLOSID POTIATIAL INOPIRlBILITY OF TRAIN A 'SNC PUlPS MUST BE 1AINTAINED OUT OF It 18ISE SISLOP LOADING CALCULATION TO ACCOUNT FOR ELECTRICAL DISCo PESS (O) BLICTRICAL POWER DUI TO OUT OF SIQUINCI AUTO, OR BUS VOLTAG CALCULATIONS OUT OF SIQUINCt CCSISSC PUMP LOADING 
------- -I _ _ IIS LOADING FOR 513LOP, Noi FOR SIS. IVISED TO INCLULSVClPUIL STAT 

CONCUREENT WlTi D0 BiER CLOSURE 07.1.03.01.2 C-13A 15 (51-1214 OVLD CONTACTS CLOSID (SAME A .1.3.S.2) (SAM l A .1.i.5.?) Ii (SAME AS 1.1.3.5.2) _. 8IL _ (OS ~ ----.  
01.1.03.05.1 I13A 16 151-111 OULD 0 sPOTINTIAL LOIS OF SVC FUNCTION FOl 1ISC PUMPS MUST ME MAINTAIiD OUT OF II (SAKE AS .1.3.5.2) 

EILA!) SIILOP DUE TO LOSS OF TRAIN A SVC PUMP AUTO OR BUS VOLTAGE CALCULATIONS REV1ISD 

LOl of fTill I ELECTICIAL POie BU TO MITE Do 818 CLOSURE 
OUT OF EQUiENCE bUS LOADING (NISLOP 

0..1.03.11.1 G-13A StEVICE NTI PRESSUBI LOS POTEITIAL IMOPERAMILITY OF SUC FOE sCOssON-CAUSE AILURI BAT OCCUR DUE TO NA FURTiER ACTION REQUIRED. EIstING PROCiouEDS 
LONG-TIN POST-IS/SIsLOP OPiRATION POStULATED CONCURRENT SlESIC EVENt. 801-7-12, 301-1-1 AIND 01-2.4-1 (AOl) NAVE BIlE 

l AL Ilf 1__0013 -T-llilflG SistlitIITS 
101s. ALSO, FAILUIll BIDUCIS PUMP OUTPUT UpsASl Sictiol 1.1.1 
UNTIL 800UNDARY VALVBS IACALLS CLOS10, 30 

- .- -- T PUPil 11UlD 611 TLJCl.1-- 
CONDITIONS 

0A.2.03.05.2 G-138 63 (52-1111 LOS CONTACTS CLOSID POTENTIAL IlOPESBILITI OF TRAill E sSC PUMPS mUST I8 MAINTAINED OUT OF 11 (SAME AS 1.I.s.5.2) 
DILCS PSS 1981 M1- JI1JQjL 218up to .ouTt1RPN CEL uILJ Iy0LIApU 1ML-01L .  

RELAYl bUN LOADING FOR 818LOP, Mol FOR I1 EIVISED TO INCLUDI SNC PUMP START 
CONCURRINT SITS DC 8R CLOSURE 

1~ Old)LLG-lit .1J1IJ1 114 OILD CONTACTS CLOSI - Sll A8.11.3,D,3) -llAIA LIid.L -)_ it (SAMELA .LIL 
RELA!) (ON) 

Of.2.03.09.1 0-138 86 (52-1211 OLD Oi IPOTINTIAL LOSS OF SNC FUNCTION FOE sSVC PUPS MUST ME MAITAINID OUT OF It (ME AS 1.1.3.5.2) 
___AILS S111LOP Due TO LOSS OF TRAIN I SVC PUMP AUTO OR BUS VOLTAGE CALCULATlI II .- 1_0 

(SIlilLOP) AND POTENTIAL CONCURRllT to CONSIDIR SEC PUMP START CONCURRiNT 
LOSI OF TRAIN A ELICTRICAL POSER DUE TO SITS DO ilE CLOlUl 

O B.2.01.11.1 0-138 SERVICE MATER PIDSSUER LOS IPOTINTIAL INOPEEABILITY OF SVC FOE ICO18ON-CAUSI FAILURE EAT OCCUR DUE TO (SAME AS AS .1.3.11.1) 
...LOi-TllPOT-SISSISLOP OPERATION POSTULATED CONCURRlT SISMIC IVENT.  

iACUP SEARING COOLING STePS REQUIRED IN 
lo . ALSO, FAILURE RIDUCIS PUMP OUTPUT 

-AUNTIL B0Ui Y VALVIS LOCALLI CLOSIDjO O__ 
TiAt PUMP 1ST REQUI1E SITS BACIFLOU 
CONDITIONS 

OA 4.01.01.2 BOV-S VALVE/ACTUATOE CLOSED LOSS OF SUCTION 81A0 TO BOTH TRAIlS OF 'CIEC VATIR PUMP SUCTION NOT LOCATID 16.1 PROVIDI ADMINISTRATIVE PONE LOCKOUT TO M0-N, 11 OPERATIONS 
SNC PUMPS, POTENTIALLY CALSING LOSs OF SUFFICIENTLY ABOVE SNC PUMP SUCTION TO 
R01 PUMPS FOR SIS EVENTS (NO CIEC MATER PEVINT 10S8 OF SIC PP NPSI. AUI SVC 

PUMP TRIPj 01 IF PIOR TO SISLOP PUMP 18 SON-SAIETY RILATID AND POND8ED 
FROM SNR 13, iliCe IS ISOLATED 0 

S1S/SISLOP 
0.4.05.01.2 X0V-Il VALVY/ACTUATOS CLOSED LOSS Of SUCTION RIAD TO 801 TRAlIS OF ICIEC MATlR PUMP SUCTION NOT LOCATED 16 (SAAB AS .3.I.2 

SUC PUMPS, POTENTIALLY CAUSING LOSS OF SUFFICIMTLI ABOVI SVC PUMP SUCTION TO 
BOTH PUMPS 108 SIS IVINTS (NO CIRC MATEI PERVINT LOSS OF SVC PUMP MPSS. AUI SNC 
PUMP TRIP) OR IF PRIOR TO SISLOP PUMP IS EN-SAITY RELATIO AND PORED 

FkOM SNGB 13, tWiCi IS ISOLATID ON 

S IS/S ISLOP
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ACTION ITEMS FOR SIGNIFICANT FINDINGS 

___ I.TEE IICI IDE COP0AENTID EI!LUBUDE EFFEtCT 0il ICCS- EkD - - ET. ATIMI lPD16L 

O NO?. O-S VALVE ACTUATOR SEISMIC ILOSS Uf SUCTION BEAD TO BOTH TRAIMS Of IGAT ACTUATORS AR NON-SEISMIC. CIEC 11.? REQUALIPI BOB-S AND iI ACTUATORS AND GATES TO CIVIL 
MOB-I0 SMC PUMPS. POTINTIALLI CAUSING LOSS Of WATER PUMP SUCTION MOt LOCATED SEISMIC WAIGORT A 

- ...EOB:. ......- - R PUMPS FogB111- RYINTIMO-ci hill SIATIRIITLE ABOVE Svc PuMp 1CiI~! ___ 

low-it Pulp TRIP) OR If PRIOR TO SISLOP PROEN? LOSO Of INC PuMp fri1 

S - --- -. - - - - - - -. ... _ __ --- -----1
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E'l11GE9CI CORR COOLING SISTES SINGLE FAILURI ANALYSIS Page 454 of 510 
Ski 0OOP8 UNIT I 

ACTION ITMS FOR SIGNIFICANT FINDIlGS 

IT18 N 1 LEVICI 10 COMpoksdT 10 FAILUki 808 -1 IFFICT ON ICCS ---- AlstMAlS---ITSB ACTION ITM RESP bISCIFLIINE

08.1.09 02.2 SQ I SI 51LOCI At INPUT SiORT s1l I AND SI ILOCI FOR SEQ I DISAILD 510 1 OAND 21 NLOC1 1 P 5RISSIV CITS USI 1.6 INSTALL EUP 1-3623 TO PROVIDI ISOLATION BRTVIEN CONTROLS 
ADJACINT CONTACTS PR0 SABE PR PRISSURE REDUNDANT SEQ BLOCI CIRCUITS 

- - - - - --- LAIS.-- 8- ookATRll-300-MIG-TO- -- -- _

PROTICT BILAIN 
08.I.11.01 1SHQ I E8-11I CONTACTS OPEl ItlIlN A SECONDARl DECIEC FUEPING CV-lil143i14i ACTUATID CLOSID I 1t.1 1EV181 SECONDARI RlCIEC 101 to 1OSITION OPERATIONS 

-- ----- 4511 SET) - .. .- .ISiBALD,LOJ1 Of SCONDAI#LC LO lliDAtOLOILALU-I408 8 E--- - CN-liti4l34it-LOCALLI1-uSUCCSSFUL IRON 
PAtE SEQ/TBAIN PRE CV). CLE IND ILI CONTROL 8008 

UNAFIRCT/D 1 TiL/ PAILUS SINCE 

(SHICILJ 

-0L1.11.021IC1311 to SIFIRM1 CNATSO 

I t--.. -~~-.... .- - - - -..- ~NOUL-IIICL4UII1JA VIILA ILOF --------- . - - . . . .

08..11.03.1 SRQ I SIS CONTACTS OIN SREDUCED RELIANILITI OF TRAIN A FOE RARY SNITCE ON SLOS SUVILLANCE PANEL 11 ISAME AS 
TRIP/NORML/1DSRt SIS/ISLOP, TRAIN A SECONDARY RECIEC 

C---- PUMPING DALDLOSE Of SCOD181 LISIL .  
RUCIAC FLOE fAi 

0.2.01.01.1 SEQ 2S81 BLOC[ SI INPUT SMART 'SEQ 1 AND S1 BLOC[ POE SEQ I DISAMD SEQ I AND IE Of LOCE PERMISSIVE CaTl USE 11 IRANE As EIN22 
I-11-L- -- - - -DAC 111CTCI PLAN Ll RI 

ELAIS. ONICLOti RATING TOOI L TO 
PROTICT RaLlA 

SISISISLOP, TBMll A SECONDDll 8it18 

SIN RESET) DISAMLED, LOSS OP SECONDARRECIEC PLOW REDUNDANT OLNOI VALVES ISND PEERI0 
PATS SQTIN PEE C8S. ciI AND LMI 

FCV-IlIZ (SY-11 IEII AIN OVERE1I 
SDITCI/RILII TO PEMIT 

BILAIS.IVI 10A8 wiAHGTllCBT 

STILL P1RS 
SSEQ13SS CONTACTS OPEN RDCED RLALItT Of TRAIN I FOR lM.ARYOAT M ONIS M SURVEILLANCE PANEL ACL II i 

-- TEIFNOREL/RSRI. - . . . .SISSISLOP.. TRII .SECOEDAEI RJCIEL. - - -- ________ 

DSNITCI) PUMPING DISAINLD, LOSS OF SICONDA 0t 
RtCIiC FLOE PATE 

IBOCDIIBIIYO____8_O_0TB iKS0 LS U~lL c PAHIL I
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ACTION ITEMS FOR SIGNIFICANT FINiINGS 

GUM REPORT 
I111 1 DEVICE 10 CIAPOINT i FAILUE 11013 EFFECT ON ICCS aRuRS-IIIII ACTOLL _ _-- t DISCIPURI 

0 . A i APIA (BILAY) UilIPPID (OFF) 1EDUCED REBILIt OF TRAIN A CSAS PUlP INORMAL POSITION. BELAI FAILUR NO 26 VISIFI SQ/CSAS SURVEILLANCE PROCIOURES DEieCT CONTROLS 
(SRQ I TISt ACTUATION DITICTABLE FROM CSAS CABINET INDICATION INDIVIDUAL BILAi (CONTACT) FAILURlS 

S---...--------- ---- - ---.--- - 80R10DR SL PAARLLL&LAL Atl ..- - - -- __ 09.1.08.01.3 CSA TRAIN A APIA (1ILA! ImPUT OPiN (SARI A8 1..1.1.) UBILAY FAILUR 10T DITICTAIL FROM C1AS 26 (SAiI AS 1.1.8.1.1) 
(Sle I TESt) CABINET INDICATION PROVIDE at PARALLEL 

UN.1..3.2 CSAS TailN A AVIA (MILAI) UltaRsPE (OFF) TAN£- - .. IA.AI.. _______ __ - ___-__ _ 09..0.032 SISfRIN 01 (11,11 utlipl lor) TRIA l VALVE ACTUATION INOPERABLE $NORMAL PO0SITION. E1LA1 FAILURE NOT i6 1SAME As 1IEIZ 
* (SQ ITES) DETECTALE FROM CSAS CABINET INDICATION 

11019-1 lRVDAit-11ULLIL RRLAL A111-- - - -- -___-
1s.I..0o.3 CSAS RtiN A AVIA (1LIll INPUT OPEN (NAEA Is PILURE NOT DETECALE PROM cSal if (SAmi As 

(SEQ I TEEt) CABINET INDICATIOM PROVIDED Ef PARALLEL 
-~~ ___ -- ~~~----------AM- ,- -- ------ - - - - . RRAA- . --- ___ - - _____ -- ___

09.1.08.05.2 CSAS TRAll A APIA (RELAY) UNTRIPPID (OFF) (SAME AM .NORMAL POSITION. 1EL41 FAILURE NOT 26 1SAME i 
(SEQl I TEst) RETECTABLI PROM C8AB CINET INDICATION 

S.----~. ~. --------- ~ -. - . .PROYIDME*ET1 PARLLEL, RELLIAPA!..1 . 1 - - -- - - ~ 
09.1.08.05.3 CSI TRAIN A APIA (IRILAI) INPUT OPEN (sa is 11.1,1L FAILURE NOT DETECTABLE FROM CRAM 16 1S11E As 

(SEQ I TEST) CABINET INDICATION PROVIDED BY PARALLEL 

UD.1.NAI1. CSAS TWOI A AUTA 111ILA1) UNTRIPPED (OFF) -. SAME S 13 1...31 16111 POSITION.T 11 ______- - - -- 1,1-------.- PAMI .o 11*-(---- .  

RN.ICSAS VLV ACUAINORPBAI MA1tL POSITION. RlLAl FAILURE NOT 26 (SAME AS B.1.1.I.2) 

(sle I TEst) DEICTABLE FROM CSAS CABIN8T INDICATIONl 

____ ______ - -. AIfl0II0ID..SLAIALLEL IBLAL AYY - - - __ 

091.0. Cals TRAIN A AVTA (E11A11 INPUT OPEN (sAll AS 1.1.N.3.S) 1iLl PAILUR N0T DTEICTAILI PROM CAS 16 (MAMl AS 1.3.1.2) 
(sle I Tlst) CABIllT INDICATION PROVIDID BI PARALLEL 

ILAI.AVIL__ _ _ _ _-S _ - ~ - - - -.- .--- 

01.1.0i.01.4 CSAS TEAIN A (PDR INPUT S.ORT 'TRAIN A Coil INOPERALE, POTEIA.Lt BEiARERi COORDIEATED NITO VITAL BUR 19.3 SUMIT LICENSE AN08DELNT REQUEST TO DEFER LICENSING 
(U TEST) ITMB EMLA) IMPACT TO RE1DUNDANT VITAL BOSSES Al AND 1EID111, MONVEE FAILURE 11E011 OP BOTE EODIITITION ADDRESSING PURIOS T AUTO-TRANSFR Of 

OID.B b111Ct tl 0 SULL.MI 

SllAS- 1.---.1.-) 8LAC AILD lot TICABANDLEL INTEGRATED RSOLUTIOSA I (ISt-l?.18.1.  

CAUll AUTO-AICT OP sot VITAL oBSIE LI-I.C.  
PiloR to TRIP of FSAPRAAI LOAD 11R1A4ER1 

0L D.1.L0. sASi T-AIN A AVIA (BL- INPUT OF (TAll ALIS L1.8.3.2) IIlAL PIflI. BIAIUSIUNOT II (SAll A 5.1.8.1.2) 
(U1 TEST) (ToR RELAY) IMPACT TO TDUCDNT VITAL BUSSCE I AND SEASER19 HOWEVER FAILUlR 1l10T OP MOTIE 

fit *ISVDC AND ISVDC ONlAPLI AND APL) RMA 
--------------------CAUSE AUT0-TEAN1FRI oF IOT IL EUSSES 

PRIOR to TRIP oP APSA/APIM LOAD BREAKERS 
09.1.10.01.I CSAS TaIl A APRIA, (P2A TRIPPED CRAS LOGIC FoR TRAIN A PUMPt ctCOiS l0 l1eRELs AE RE-ENRGIZEE t (SAME AS 1.1.I..2) 

- AOleINAiI1i (POP EILfl) Hili OU EAE!IKLI!TPUT MLEAY 11...iL MyAAliA NOT PITIffaiLj ONRA-__ . ____.. ~ 
CABINET INDICATION PROVIDED MI PARALLEL 
BLAYS APMIM R IAPN2 

9.1.09.014 CSAS TRAINA miAlIPD A IIPUT ON (SI8Al AS IIOPAL P -tliTIAL A S SUSJ1. SU1t LS II. DI. T 8L 

ASI1.31(LOGICN (RELATE) (OiE EMLAY) 
CS TRAIN A A )IA, AVIZA TEIPPID CSAS LOGIC FOE tIUN A VALUES BECOMES ID 1LISS AE D F-ILUGIZ( TO ACTUATE. 26 ISA IO ADSII l IS 

OI)- - .3LA5j. ( ONE5ILIT) !/I - 1RMAINING 0ATill OUTPUT gLJI RELAS FAILUUE NOT DITCTSLU FROM GRAS 
CABIlT INDICATION PROVIDED MY PARALLEL 
RELAYS CVIil OR AVP o 

09.1.10.03.3 CSAS TRAll A APRIAAVN2A INPUT UPEN SAKE AS I H ( S 
(LOGIC) (AILAYS) (ONE AELAY)
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ACTION ITERS FOR SIGNIFICANT FINbINGS 

JIM I DIVICS 1 COUP.MUT I IAILUll MODS EFFECT 0 ICCS 111.... .. 1.RABIS 1111 .. ACTION ITIS . ISP-bISCUL1i.  

09.Z.08.01.2 CSAS TRAIN A EFIA (RILAY) UNTEIPPID (OFF) REDUCED RELIABILITY Of TRAIN N CSAE PUMP INORMAL POSITION BELA! FAILUR NOT ZN ISAEl I .  
(550 2 TEST) AC ION DTECTABLE FROM C1AS CAINET INDICATION 

OS.2.08.01.3 CSAS TRAIN B 8PIA (RILAI) INPUT OlIN (BAll. .11111,LA FAILURE NOT DETECTABLE FROM ME 16 18111.IAS 
(51 2 TEST) CANINET INDICATION PROVIDED 11 PARALLEL 

09.208.0.2 CSAS TRAIN N BUIA (EILA) UNTIPPED (OFF) TAIN 8IME VALVE ACTUATION INOPERABLE 11011AL POSITION. RELAY FAILURE NOT 21 (B I 
(Sit 2 TEST) DETECTBLE FROM CSAS CABlED? INDICATION 

PROVIDED B! PARALLEL EMAIT __ 

0I.2.0.O3.3 CSAS TRAI- - 8VIA (BELA! INPUT OPEN (ilE AN IFILURI NOT DRTIcTAMLEFROM CME - ZN im i 
(SEQ I2Hal? CANINE? INDICATION PROVIDED Of PARALLEL 

09.2.08.05.2 CSAS TRAIN 8 PTIA (ILAIY UNTRIPPID (OFF) (SANE I SNORIAL POSITION. BELA1 1AILU1E NOT if (BAnE I 
(510 21 TST) DETCTABLE FROM CSAS CABINET INIITION 

09.2.08.05.3 CSAS TRAIN 8 BPIA (RELA) INPUT OIN (sANE As 1811,RL FAILURE NO? DETECALE ION CRAB ZN A Al Is 
(S1I 2Tst CABINET INDICATION PROVIDER Bf PARALLEL 

OS.2.08.01.2 CSAS TRAIN N ITA (ELAll UNTI1flD (OFF) (SAlE As 111011111, POSITION. BELA! VAILUkR NOT 2 1 S 3 
(SiQ 2 TEST) DETECTABLE PEON CIAS CABINET INDICATION 

PROVIDED B1 PARALLEL RELAY IlE -- -- 

09.2.08.01.3 CSAS Alli B BTA (1ELA) INPUT OPEM (sAil R 
(Sig 2 Tist) CABINET INDICATION PROVIDED ! PARALLEL 

09.2.10.01.1 CSAS TRAIN B EPRIA, BPm2A TRIPPED CIS LOGIC FOR TRIN BPEEPSBRCERS 1/1 SELAS ARE DE-ENEEGIZE TO ACTUATE. 1 (SI I .i 
ILOGICI (RILAIB) (ONI EL ) ON REMAINING 1A111) OUTPUT RELAY RELAY FAILURE NOT DETECTALE HOM 

CAIM INDICATION PROVIDED BY PARALLEL 
11LA,11 01N OR PEZE 

09.2.10.01.3 CSAS TAill 8 EPIA, BPIZA INPUT OPEN (sANE As il.I is 21 (lAI Af 

09.2.10.03.1 CSAS TRAIN 8 8VHIA, 8VIZA TRIPPED CSIS LOGIC FOR TRAI VALVES BOME IRELA13 ARE DE-ENEEGIZE TO ACTAE H (SAES Is 
(LOGIC) (RELAYS) (ONE RE1AY) I/1 UN REMAINING BATiE OUTPUT BELA! RRLAY FAILURE NOT D CTABLE FROM IS 

9.CABINET INDICTION PROVIDED A FViA iALL 
LOA1f3 MIfLAR 01 BILIB 

09.2.11.01.3 CSAS TRAIN B i, YSiA INPUT OPEN (SAME Asl..k I(i iE III (sAE i 

01.2.11.0I.3 CSAS TRAIN B ElSA INPUT Book IMOPIILI I OF TRIN B RAlS COUTSUT UELAYS ABE ENERGIZ TO ACTUATE. No FURTER ACTION REQUIRED. REDUNDANT TRAIN 
(FOHIO (ISEC FOR SUPLI TINE B CSAS HTICTA L IAB L COULD BE PROTECTS AGAINST FAILUE 

_lRI A81.PARAL FI INUT11L O 

09.2.11.8CA CSVS TCIN E ISO INPUT il11? ISOMB AsA h OSimll I I. L (SAiI AS .......) 
(POWUER) 15VDC FOR SUPLI 

DIITBE 88CA C itliDCTO
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ACTION ITIMS FOR SIGNIFICANT FINDINGS 

REPORT 
* ITI I OVICI ID CORPOGIN ID PAILOER M80l EFFECT UN 2CCS "BAUIS - .--- - IR-- .. ACTION 1Th US DISCIILINI1- -

10-..01..2 DG NI 01RRAER BUS tic CLOSED IDIGRADID TRAIN A RISPONSE AND FAILURE 'RIQUIRMS 11131t T 1CM SPIC ACTION FOR 21.1 IMPLEMRNT NIPF I-334 TO CHANGE Do LOADING LOGIC CONTROLS 
ILICINI Of TRAIN N FOR Sit MITE LOSS OF OFFSITI SINGLE FALRE RLIEF DURING DG TESTING FROM SISLOP To BISLON 

. -- -- ~ ~ ---. - - -- PO~ll - -_ _ JINLSS.SULOLLIC-CUNGIDTO-SISLOI-----------..- .. - - --- __ 

10.I.02.03.1 DG NI 1RIA111 539 I CONTACTS OPEN (0FFI quInS AN 11101111,INOMA POSIION. 1SAKE AN 1011 1 3 (SABI ANsDI2I2 

10I.1.I2.05.1 DG.I-1IL1RAURjus.Ntic IZSOIC .VOLTS LOE - . . .IIOPBRAHIT!.ON' TRIN A Fo& SIR AND.-MIS1QUIRU-INTR!-mO-TCS-Spic ACTIOLFO-ZI--SAE.A i .... ~--.-- ....- ~.~..  
CONTROL P0123 81ISL41, MITE CONCURENT INOPIRABILITI OF SINGLE FAILURE 111LIS1 DURING DO TESTING 

-~~21 1 BUB_ RANN l TO DILATED OR PREVENTED BUS UNLESS 311,AW LOGIC ClANGED TO SISLOO 
____ ......I~~-ICNDIIIOLTA1,1GII.LI INLTIALL. ___.------- - -- ____ -.-- ___ 

CLONED. TRINI I UNAFFR1CTRD FOR1SI3 
10-.0101OI. G 11 BIAKIR BUB 1C CLOSED 11DEGI0ADID TRAIN I RESPONSE AND FAILURE 8REQUIRNS 111TS1 TO ?ICU SEC ACTION FOR 111I(SAIl AS 3...1 

- . .... _____..(ILCIS)... ......... OR1311.KA.NOL1 113 1ITS LOSS Of OFFSITI. 211011 N'ILUR.RLIRLUBiEOD.TSIO. -- . ..-.... . . . .  

1,01l1 UNLESS SISLOP LOGIC CRANGED TO SISLOS 
1O.2-02-01.1 Do 12 RRIR 519 I CONTACTS OPEN (IFFI '(SIM AS IDIlI2 MORMAL POSITION. (SBil AS 10-t.2.131 1I (SIMIA I...I2 

1I..0.5.1 DO 02 81RUI1SE BUS NRC II1VDC VOLTS LW. SINUPIREAILITY Of TRAIN I FOR 515 AND 'REQUIRES INTRI TO TICE SPEC ACTION FOR RII (sill AS I0.I..1R 
CONTROL POMIR SISLOF, VITI CONCURRENT INOPERABILIT Of MINGLE FAILURE BELIEF DURING DO TESTING 

........ .- ____ - .. . . .. TRAIN A DUR TO DLRM OR PREVIRD RO.US-113. JLOLLGIC CUMNG1.O.SLLOI -.. ---. ...... I 

11C UNDRRVOLTGI, If ER11E IMITIALL! 
CLOSED. TRAIN A UNAFFECTID FOR EM 

I -~-~-- - -~~-~ . ___________-. ..--.-- - - . . . . . -.---..--..-. -.-. ---- ---.. _____ -.- __________________- . - ------------ __-_.----------------
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ACTION ITIS fOg SIGNIFICANT FINDINGS 

88POST 
Itil I DEVICE 10 COMONNT 10 FAILUM1 ODI IFFICT ON ICCS -- - 888ASIS -- - -ITEm ACTION ITE-- - - . . RISPDISCIPLIN.  

1i.1.01.0Z.1 VITAL BUS II AUTO IFSl SN NI NORAL IlDUCID RILIABILITY OF VITAL BUS II AND TICI SPIC ACTION IITI BiQUIRlD FOR 34.1 IDNTIFY VITAL IND UTILITY BUS TRANSFER SVITCI ILICTRICAL 
IRGULATEO BUS 11 ICCS LOADS TIls FAILURI SURVEILLANCI 11BlllIIITS 

I .1.IO2.1 VITAL 1USIL IUTO I1 SN NI NO1AL - .N-- LRDUCID RALIAN1LITI 0.VITAL BUS 11 ANDliITICI SPIC4ACIl-NTR. 85 I SR10-501-3.3 -PROCESS T8CE-SPICNINGI-TO AD- VITAL/UTILItt 811U0LICSIli --- 
IGULATED NUN 11 ICCI LOADS T1ll FAILUR AND TIANSFER HNITI LCO AND SUEVBILLINCI 

REQIlillNit 
L1. LD.I.LEiL.EULIL U11R1 I IL NORMAL -1110D 1 LIAlILlILOLEITAL BUS 11AND IIC SPEC.ACT10LINTRI 8 Il8 L Ii.iLIPLMIltltd.11111Lit BUS ANID th ill MITCI OFIBu018 

EIGULATED BUS I ICCI LOADS Till FAILURE REQUEI1ENTS IN APPLICABLI PROCIDUIlS (INCLUDING 
10Is) 

L JL L Od.111AL IIUL.AUTUSFRI. Il. CONTACII [LOIl ~JIAL Il.id.1JL _ _ ... HTCI SVElc ACTIOM IITRLI I.ltD UtiE 34 .SABM ASA11.1.1.1-1_________ 
T1IS FAILtill 

11.1.01.02.5 VITAL NU NI AUTO IFE SN 1I CONTACTS GROUNDED sPOTINIITIAL UIOL DIVERSION OF SlIECS (181 AS EALSO S1 UtlLit 04.1 AIlSI UST AND 81/ 00-0 SITPoilt CALCULAIREis gUCLEAS 
________ ~ IIYIEOII0I.ICit.All LOIS..[CLE _ _AULLOAI~Illl8E.LI l..L.l.1 4  .TO L~AO INVENTI.I 1IlllA01L. - - -

CAPABILIT F0R ITAL8CA. IND Of A/IilS 
NI-FLO CONTAISINT SPAIT VALVIS, SEQ 3.1.12.11.1, 3.2.15.l.1. Il POVs AND 

- ... ~~~~~~~~~~ ~I.JLIEitlAI ATS.JEIUCEi.EDUllAlCUTI.LOCLALIILtilIIAG!R..---------..L.------ -- 

AGINII 1 BLOCI fIlE, OP Of I CGG PP POlVe N1 CIDITID FOR NLl 08 LOCA 
DURING INJ 

IL-AUTOVIFIR1 1I -CONTACTS GkOUNDID IPD0INTIAllNISL. l ISESION OF IIlCS JIAnL AS...1.1.t..LS ELil Ut B1I LOCI CL-401A.011 CLOSILAS FI R RESOLUTIONOF INCR OP IRTINll-_ 
INVNTiOR TO ICD? AND LOSS OF CLI BUS LOAD Itill.I.15.I1.1, l.4.1l.1.1, I-P-VIf? AND LEE 1-0-0 TO PRIVINT ClARGING PUMP 
CAPA LIT FOR SNLOCA. 1NOP OF Ill 2.4.1.4.1, 1.4./1.4.1, 3.1.1.1.1, GAS BINDING DUE TO LOSS OF UTILITY BUS 
IfllO lIjflhh!A1LyII._Mt AbiJLJ4Lttj1 4 J.L IND.lL 
II, ILI PEIABIY fATl. RBUCID RIDUNDAINCI ITI BLOC[ VALVI ALSO 1N0? FOR SGTR.  
AGAlIt SI ILOCE fil, OP Of I CIG PP P08Vs NOT CRDITED FOR 18L 0R LOCA 
DURING 11 

11.1.01.01.5 VITAL BUS II AUTO ISRSN SI CONTACTS GROUNDID SPOTITIAL UNIOL DIVISION OF SI/ECS (SN AS I1.1.1.l.Z). ALSO Si UTILITY 34 (SAKE As 11.1.1.2.11 
INVENTORY TO BCD? AND LOSS OF CLI BUS LOAD IMRS 1.416.11.1, 2.4.11.1.1, 

Il-FID CONTAIlNt SPRAT VALVIS, S10 3..12.11.1, 31.1..11. U POR. AND 
i1, ILI F811181 PATE. RIDUCID RIDUNDINCI ITS ILOCI VALVI ALSO 1109 FOR SCTS.  

_ _0811- - 1 LOIIU LQLOI1.I6 FL _ _POlls.IQTlIHTILICAML.Il Of LOCI 

DURING IN 
11.1.0I.10.1 VITAL BUS 1I -l10lY OPEl INOPRBAILITI OF ILB PRIMARI PATI, 1SEE ITEil 1.4.5.5.3, D.(.I.I. 11.1 RIVISE SECONDARY RECIEC 101 TO POSITION OFIRATIONS 

1PP__YO C _______ a__JL -.0: JAI +1HMM I-1 OW R . .  SIS/S1SLOP AID 1I ILOCI PERMISSIVI FOR SICONDARI RECIBC EFFICTS If S/C OVERFILL CONTROL ROOK 
Sig II AID Il, LOsI of SICOIDAI RCIRC PROtICTION CIRCUIT DISCONNICTED PiDING 

VITOL BUS CIC LI81-2 cal - OPEN ... --- R ODI FCATIONS__ _ . - _ _ 

.1.0.0.1IT Opl INOPIIABILITY OF ILI PRIMARY PATi, 18l ITEMS 1.4.1.5.3, 1.4.1.6.1, 11.1 1ITIND TEMPORARY MODIFICATION TF-1-901-F3-001 MIECANICAL 
(BIEARER REDUCED REDUNDANCI AGAINST SEt II 3.1.4.6.1, 3.1.10...1, 8.1.1... N0 (DISCONNECTION OF S/G OVERFILL SIGNALS FROS 

SIS1ILO U9 IDS ! SI BLOCI PIRIlSSIVI FOR SECONDARY 18CIRC IFFICTS IF S/IG OVRFILL - C-s- Ch|UtiP IT OVERFILL -0-lICATIOS-------------
SEQ A11 II, LOSS OF SECONDANY RCIEC PROTICTION CIRCUIT DISCONNICTI FINDING Ai INSTALLID IN CICLI It 

TO S10 A CICLI It MODIFICATIONI 
II.I.OZ.OI.I REGULATED BUS NI REGULATOR 1I INPUT Opl IMOPIABILITI OF ILS PElIKAR PAi1l ISEE ITES 1.4..5.3. D.(.S.4. it SA A .1J .1.10.1 

ITNINCO) SIDUCID REDUNDANCY AGAINST SEQ II 3.I.I.6.1, 3.N.o..1, N.1.1.S.I. NO 
SIS/SISLOP AND 81 BLOC[ PERMISSIVE FOR SICONDASY RICIIC IFFICTS IF SIG OVERFILL 

SBTEQ II ANDJ.t 9!iS F SCONDAll 8CItc PROTICTION CICUIIT DISCONNICTID PENDING 

TO SIC A CICLE It MODIFICATIONS
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ACTION 1718S FOR SIGNIFICANT FINDINGS 

88POET 
ITEs 1. DIVII IDI_ CUEoSNINT 10 FAILURI 8D0 IFFICT O BCCS .. . BNIASI- 1HIL ActIkN 11PM . RIR.DISCIPhill 

1.1.H-RGULATED BUSI03-1 OFEN NONE FOR SI, LOSS OF SECONDARY RECIRC TO 1311 ITEM 10 I.3MOCCEPPECTI If! 11 (SANEI is II.I.0. 1 
IP(rs)fcIBGQIFL PROTECTION CIRCUIT 

HODIFICATIONS. SEE SECTION I Of 1131185 
FOR apS EFFECTS 

. . 0. V ITAL BUSO1 _~UTO. IIR. A NOUHIIAL. .. E DCD RAIL111T. Of VITALN 0 US Z.AD ATICI, IFPELCCUOI IN IEQ11-1RJLSL.AZIL...1 _1113-1.1,__1.fl 
1GULATED BUS 1 LCCA LOADS I E- FAILURE 

11.1.01.01.4 VITAL BUS 1I AUTO IFIB SE 01 CONTACTS CLOSED (SAEA I.2.1.1.21 -TEC aPEC ACTION ENQUIRED ViTE 34 ISANS As 

11.2.01.02.5 VITAL BUS It AUTO IFIR SN It CONTACTS GROUNDED I$O2NAL UNIROL MESSION Of SI2CE (SAEA I. ALSO SEE UTILITI 0 (SANE A .  
INVINTO. TO CD0 AND Los Of CLV BUS LOAD ITSI 

1LIA0L.0Y 1O1 SEQN /IALOPAND I AUTOg1883ot 
1.1.VAGAINST SEQ TA AND 1 BLOC PEISIR. CREDITED FOR ISLE OR LOCU 

-- ~j~ ov ID _.- -. . . I. P0E. 10 T LC.S.RIPE . -- ...... -__- -__, 

11.2.1.01.1 VITAL B S It AUTO IPER 1 2 CONTACTS GROUNDED 'pOTENTIAL UNISOL DIVERSION OF SI/BCE (SANE A I ALSO SiE UTILITY 01 (SilA i 
OIVNTORY TO CD? ND LOSS O P CLR OS LOAD BCC111IICS I2.II ( 1 

NLIAESILITG FOR SE ISIINSLOPIND II 3..15..I POEV NOT 
AGAINIST SEQ N IAND 11 BLOC[ PSISSIVl. CREDITED FOR 113il OR LOCI 

!I! ODIFICATIONS.IIII SICTIO5 8 OF 639805 
108LI..-OCI IIlliLF IAilIil181IACOITLtilLI8.AL AAL IL1Ll 

1.0.12.5 VITAL B0S It AUTO IPER SN 12 CONTACTS GROUNDID 1POtMTIAL UtIOL DISRSIO Of SI/ECI (NAMI AS 11..1.2.2). ALSO SEE UTILITY 34 (Si II 
INVINTORI TO ECOT AND LOSS Of CLI BUS LOAD ITE1S 1.1.11 .11.I, 2.O.12.1.1, 

RELIABILITY POE SE 1 SIN/SISLOPIND 3.2.12.11.1, 3.1.15.2.1 9ORVs NOT 
AGIIST Sig HI AND it BLOC[ PERSIIV . CRDITED FOR 8SLE OR LOCA 
li POSVs AND ITS ILOCE VALVE INOPEAILE 

II~iII.I.I VTAL OS 0 8-IET ONTAT REDUUDDDUNTIANC0 AIIST1 SEQ NIC 'SEEl ITES I.. . I..SSO N8 O UI ITI 0 SN1N III.V 

1/3ISIITLOP SID BLOCK PERHISSIVE POE NCONDIRI RICIC E.PECT1 If SC OVERFILL 
JAPA1 I.IT ULj1OAECODi RECIEC PROTECTION CIRCUIT DISCONNECTED PENDING 

TO S/G B CYCLEIi H1ODIFICATIONS 
11.2 .1. RDGULATED BUS 02 REGULATOR 02 INPUT OPAN REDUCED REDUNDANCY AGAINST SEQ N1 1SR ITEKS No..13 1....1 O I (SANE As 1I.I.1.1D.1I 

. . Imp 0 - .ISSSISLI ID E0 SLOCI P13ISSIS OE SECONDARY RECI C EFFECTS IP S1. OVRFILLs 
S 11 DAND 0, LOSE OF S8CONDARY RECIRC PIOTCTION CIRCUIT DISCONNECTED PENDING 
TO St AB CYCLE SC VODIFICATIO L 

11.1.UD.C2. UOEN DONEiFOR 0 IL LSS OP SIVIEICONDARY RCIEC TO (SEEIT1 .4.1.S.. NO ICCS EFFECTS 3 I4 (SANE AS I.I.I.10.!t 
(FUSE) -S/GEa SIG OVERFILL PROTECTIONI CIRCUIT 

DISCONNECTED PENDING CYCLE I --LIABMODIFICATIONS. S SECTION I OF 3405 
1130.21VITAL BOS 13 AUTO IPER SN 03 N0RSAL REDUCED RLIABILITY OF VITAL BUS 03, 1A 'TECH SPEC ACTION INT REQUIRED FOR 34 (SANES i...2I 

I !!GITID EUS 3 OCI LIADS TIS FAILURE 
11.3.01.0Z.) VITAL BU 3 AUTO IFEE SN 13 CONTACTS OPEN 'LOSS OP CLR AND CLR/NLR PLON BALANCE (SAN IMI 3..2 FOE RCCSI FOR R.G. 01.1 FEEFORE EOBNT-SPICIFIC ANALYSIS OP CLE/HLE PLAN NUCLEAR 

OCPliILITY, DUCED ELIA ILITY Of it 1OSE I D T SYSTS, REDUNDANT TRAIN B t ALANCING 
I IS/SISLOP AID AIISO SIQ V1 AND 1 C SSTEMS PROVIDE IFIT FUNCTIONVIL 

$IOC PERiSND V, LOSS OP ICODAEYB~l 8tCINCt~l IC~lTDPIDN 

RECIIC TO S1. A/B/C
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IREPORT 

ili A- 111 D IVICR ID COMPANINT 10 FAILURE BODE IFICT ON ICCS . _11- -IMARIS - Ilia ACTION Ilia Lisp DISCIPLIKI 

BU3O.0. ITLDS-13 _AUTO IAIR-5 1N I CONTACTS OPIN SLOSS OF CLI AND 9CL11INLI101 F LOWNLNCI -(61AME 13 11.3.1.2.1 FOR ICCS) -FOB A.G. -01-.- REVISE 1O1s AS MDII BASED ON ANALYSIS RESULTS OPKRIIONI 
CAPAIILITT, RIMUCED RELIABILITY Of $ID 1.11 AND TN1 SIST,RE NDUNDANT TNAAN I 

- --- *--------- - - ---I1 IIIASLOR-AND.AGAANAT-SIQ IA-AD 2 ISt ISPOA-AII-JNTN------------*-- -- - -

F ILOCE 11IINISSIVI, Logo Of SECONDAIT 
M1IC to S/0 A/N/C 

11--I.3.01.01.3 VlIAL BUS #I- _1111-112 INS5- CONTACTS OPIN- -- ALOIl Of CLE AND-CLIILI FLOM ILANCE-11AEN.A 13,j..-O-CC)FL..1----inI k -AIIS.I--- - -* -

CAPASILITT, RIDUCED RILIAIILITI Of $IQ 1.S1 AND TEA SASTINS, REDUNDANT TRIN N 
11 lt/SISLOP AND AGAIST SEQ 11 AND It S18TINI PIONIDI SA111T1 FUNCTION 

____ - - --- --- ____.-____ --- -..- ____ELOCPIUISAVNLO51Ot SCODIL______________ 
MeR to 8/6 A/Nic 

11.3.01.01.4 VITAL NUS 11 AUTO lilt IN I3 CONTACTS CLO1uD 11A1N AS IA3I22 TICI SPEC AION ENTRY REQUIRED VAto 34 (Sll As .I..I 
-- -- - -------------------------- TNIS111 FIII -.-- -- --- - * - - - -- __

11.3.A0102.5 VITAL BUS 11 AUTO lilt INI11 CONTACTS GIOUNDID IFOTENTIAL UNISOL SIVIBSION Of SIIICI (SANl A&II....1 ALSO S11 UTILITY 04 (SAiAS is...2S 
INYINTONY to ICR?, Loss Of CLI AND lug LOAD 1TM IIIIS.I .4I.II 

--- --- CLI/NLK FLON NLANCI, AND (fOESl0C)- 24Z...2A.IL.3S..-I--- - - - - ---- * 

CLI PUMPING. IUCIIN NELIANILITY FOR SIQ 3..SI.,3.1. I1.2.I 
1 NIN/NISLOp AND AGINST II II AND It 

- . - -- ------ _____- - - - - .. SOCI 1,IU11ISIV1, LOSS-oN IODI 31obl- . ____--- - -- - .- -- .  

SIGE to sic A/I1C.  
11.3.01.0Z.5 VITAL BUS 13 AUTO II SN 13 CONTACTS GROUNDID SPOTNIALI UNISOL DIVERSION Of SI/ICS (SAll AS13.... ALSO SAN UTILITY Do (SARS As I..23 

--- - -- ______ _____ - -. - INYINTOII to SCOT. Lost-Of CLU AD US.LUIL I.H. 1.1.-LL It.L.-- .- - . - - - -

CLIEL1 FLON NALANCE, AND (FOB SILOCII242..,242..,3I1II 
I I ~~~~~~CLI PUMPING. NIDUCID 11I1,A0I1,T1 FOR INI321.II,3SI..  

- ~ ~ ~ ~ ~ 1 -- ------ - -I S5SSOAS4GS-i- 4,111.11- . _- - ---- ------- __ ---- * 

B LOC[ P1INJIsIVI, Lots Of SICONDARI 
ICIIC to S/0 A/N/C 

J],2II Q2LyILAJ 13 _AUTOJAF1I 11.1 H.CONTACTS GIOUIL.'POTINT11IL ISOL 11,Y20S3VN DFIUN~-- -

INVINTON! to RCT, LosS Of CLI AND NUS LOAD 11ITEMS I.I .41.11 
CLI/NLI FLON BALANCI, AND IVOR SILOCAN 1..Y4I .432..31.1.1, 

-CLR.PUMPING.-INIUCIA ULIAIILII SE1 314 I.L,3Z IZ L ______ .- __ 

I1 SIS/NISLOP AND AGINST S10 B1lAND i2 
ILOCI PIUMISSIVI LOSS Of SICONDAIT 

.. SICKI To / Il ti -/J -------- ~ 
11.3.01.01.1 RAGULATID BUI 13 IIGULATON 1) INPUT OPIN INDUCED IRDUNDANCI AGAINST SEQ 11 $511 ITEMI I.f.1.5.3, ' .3S No i2 (SA8l As I.~.NI 

11T1INCOB 8131S1SLOP AND SI ILOCI PIBMISSIVI FOR 31CONDIT 1ICIEC IFFICTI If SIC OVENFILL 

-- ~ ~~~~~~ ._.l 11 .1 IND It, LOISS_ OL SICONDAIT. I.CIILPIO1TICII[ON LIUIIIISCDNITII1L.__ ___ 

to B/C C CYCLE 11 MODIFICATIONS 
11.1.01.0Z.1 kIGULATAD BUS 1838-1311 OPIN NON1 FOR SI, LOSS OP SICONILI! RICIRC TO WSI 1711E I.B 03.N ICCI IFICTS If 12 (SAI AS 11.I.1.10-11 

DISCONNECTED PENDING CYCLE It 
NODIFICATIONS. SIN SICTION a of 131405 

11.3-3.1 ITA U 13iA VITAL BUS I0A OPIN 1CLI FLOM TV 1/3 ICS LOOPS NAULD OR SEE items 1...II .4-I9.3-. Do (SAME AS I3..1 
qAce INCASASID Pik PIOCIDARI, RNSULTING IN19 Z..,3II241 .. IlI 

POTINTIALLY RICIBDING RICIIC PUMP AND TEA systems, IIDUNDANT TRINCL AN LIL LFIFLNI A**lJiiCI2DtL 6-A . . . ~~ 
LISIITIONI SYSTEN FIOVIDIS 501I?! FUNCTION
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ACTION ITIES FOR SICNIFICANT FININGS 

REPORT 
IT1 I.. D IOVICI ID _COmPONIST ID FAILIl NODE EFFECT 0 ECCS - .ikAW_ .. 8I In.. ACTION ITEM 1SP bISCIPLINL

1I303-.13. VITAL BUS 111 8-3313 O1,1N ICLI FLOV TO SCS LOOPS I AND C WOULD 81 511 ITEMS .4.254. AN 3.1.11.4.1 E8 (SAi AS 11.3.1.2.31 
IRREAEERI INCUiSID fEt PROCIDURI, RlSULTING IN 

III) CLEAICLElLI PLON.M1ALAC, 
POtilIlALLI IICIDING DEClIC PUKP 

111-T--41OIlA N LVEL IDICAt01A.AiI SI ITIES....1...1...LStl-Il it . (SAMl AS 11.1.1.10. - --4- 
0IO DISAILID, 8LONDONN ISOLATED, LOSS bLOIDCNN ISOLATION VALV SAFit FUNCTION 
Of SICONDAi RICItC TO SIG All/C AFIlE IS FAIL-CLOSED 

N!NLI T R l0 - -ilo- -O """..----.-..-..- - -I ,I I..A 

A 1..0..1 VitAL NOS It INVERTED i4 INPUT OPEN 0111PDTINTIAL L033 Of TRAIN A AID B Sit ITIM E.4.N.I.1, 2.4.1.Z.1,11 RIVISE SISLOP LOADING CALCULATION TO ACCOUNt FOR ILICTRICAL 
ILICTRICAL POIl FOB SISLOP DUI to OUT 3.4.1.1.1, Z.4.N.3.1, 3.4.12.1.1, OUT Of SIQUiCE CCUISIC PUMP LOADING 

.- O[ S1QUiNCI lutiLItillG.1 CCI folS 3..3.1.1, 3...1.1...Z.1.,. . - - -

EESULTING FlE PC-505 3.1.13.2.1, 3 6.4.5.1.1L 
| 6.4.6.3.1. FAILUll 80OR CONSIRVATIVILI 

iI.4.I.UIl ..- - .....ASSUllD...N0181LOPIHI LITA1I1 1- .  

SIlTCt 0O1S NOT IlSULT I1 IgT8IBUPTIOS 
11.4.01.01.2 VITAL B 14 INVITI of INPUT SOT (T8 AS I1..I.I.1) (SAME AS 11.4.1.1.1) 11 (SAN Al i1..1.1.1) 
1I.I.01.01LETAL.IUlS I- 1IlTILILU... - OUTPUT VOLTS LOE S A S 11.01.1.1) . SAll.A1Il.I.I.I it (SAll AS. 11.1..1.11 

11.4.01.01.1 VITAL BUS If INVITEi 14 OUTPUT SAI0T OR $(SAi AS 11.4.1.1.1) (SAl AS II..I.1.1) I (SAl AS II.4..1.1) 

4GROUND2 
-~..IL8I~2,Ii1ALDSN.L-AUIO~lEL I-NORAL......RURUCR RELIANILITY 01[V1ILELIL11ND!- TECR. SSC TIONINTR1LIIQIU1-IL_ -l l-ISAMEAiI 1,I 1 .. 1 .- - - -- __ - .  

LI l2.L VITAL S NL ( I L NGULL RUE I ECC LOADS TI FILU 
11-401011 VITIL BUS If AUTO tPE 1S ALTER88TE IPOTINTIAL LOSS OP TRAIN A AND N SIT MS O I(SNE I 

___(LIITI14. ELCTRIC LPDND. 11 .EI111- UE. OUT- L LlA.U.J,.1 ZA.1.- _ . - -- . . . . -.- . --

UP SEQUENCE lEg WOADING OF CCV PuEps 3I321 ~...,3l))I 
RESULTIG i01 PC-NV 

11.4.01.02.3 VITAL BUS E4 AUTO IiR SN CONTACTS OPUN POTINTIAL LosE Of TRAIN A AND A S(SANE As go[ I E EQo PoE 10.2 DISE PROCEDURES (INCLUDING RoII DED to OPRTIONS 

(INVERTED 141 ELECTRICAL PONED FOD NIEWIP DUE to OUT ACIP PEiNADi PATE PLA) DETERMINATION OR INCLUDE DC? 1-3641 DEQUIDENENTS 

oll illRAIL -NPELAQ"tfll _ .- -- - - - - --- ------

INSU.TING PEON PC-VIT. ALL PRIMAR AII NOV-1I1 CONTROLS TO MITIGATEt LosE O ILI 
AILTEUATI PAITS ALSO LOST UNCTION. 101 CIOAN REQ I1 L5 1.P1CTIVE 

- - -. . - ALT ~~IM AILR RJI.LADIUACI Of 
II.4.II.U2.3 ITT-IIU1 RANGE 

1! 11..01 .VITAL DUS 4 AUTO ER SN CONTCTS OPEN IPOTISTIAL LOSS UP TBAIN A AND 0 SAlE IAi 1.4.1.0.1E REV . . D POD 10.3 IMPLEENT A CP 1I-31 L. ODIICATION1 (EPNR NUCLEAR 

of SiQUENCE RuE LOADING Of CCI PUMPS lISPER ACROSS P-151 CONTACTS IN COMON-NODE .L. FAILUR 

IISULTING PEON PC-05. 8LR PRIMARY AND NO-813 CONTROLS TO MITIGATE LOSS Of BLD 
ALTERNATI PATS ALSO LOST FUNCTION. 101 COANGI alta IEBISPICTIVE 

Of TaIS FAILURE DUE TO INlIIQUACT OL 
PIT(FT)-Illt RANGE 

VITAL BUS 14 -- TO IFER SN CONTACTS OPEN IPUTINTIAL LOSS OF TRAIN !15(Asi AS 11. 4.1.1ZA.2). R fig P101 -( SAMB10. I S Ii 4 B OD C 
(INIIRTER 14) ELECTRICAL PONIR POE SISLOP DUE TO OUT 1ACIUP PRIMAI PATI LO DETEaINATION 0N 

OF SiQUINCE III LOADING OF CCI PUMPS JUMPIR ACROSS PT-D15 COiTACTS IN 

ALTIRAT PATS ALSO LOST FUNCTION. RO CHINGE 8EQD IRRESPICTIVE 

OF TIlS FAILURE DUE TO INAIQUACI OF 

FIT(FT)-till RANGE



CDM "M" No. M-41 

[INMCT C( OI 0 SISTER SINGLE FAIE ILLISIS Revision No. I 
SA ONOIRe uIIt I Page 462 of 510 

ACTION ITEMS FOR SIGNIICANT FINDINGS 

PORT 
His V DIVICI ID COPONINT ID FAILURI ODE IFFICT 01 ICCS - lBASI ... a ITl ACTION IT . . ES? DISCIPLINi 

_______~~~~~~~~~~~~~ - ---.----.-.-. - ----- - ----- ______________________ 

11.1.01.02.4 VItAL BUS II AUTO IFN8 SN CONTACTS CLOSID S(SAIS AS 11.4.1.$.?) ITICe SPEC ACTION NT8 REQUIElD N1T1 30 (SAES AS 11.1.1.2.1) 
(IViTtil Wi) TIS FAILUSI 

jLLOLO~ iJlTAL JQL IL. AI1 IFII SW CONTACTS 50011 0. ;OTtINTIA LOSs.0 uTSAILlA ANDS I .10._II..LL.3 _1111l!Till I.LOADS I . (SANl AS iI.I.I.l.3L .  

(181VERT8 141 ILICTEICAL POIR FOR 1l3LOP DUI TO OUT N1 AFFICTlD DUN tO SIFAATI PUSS FOR 
o SIQUNCt $Us LOADING Of CCI PUMPS 1.5 MEA 1,11 PaII , NIECE PTuCTS 

111111,1- -"01-4ilti o i11 ILI PIlALI AND __1LVA I31 l LM IIll1L1Li llL .  
ALTINIT PATIS ALSO LOSt AND CCI FLOW EACIUP FOR VITALIBIGULATlD 81385 I, 1, 
REDUCID TO Biliu FOR ICCI LOADS 3/3A 

11.4.01.02.5 VITOLBUSSI AUTO S 5 ogACTS GlouWDED N0TTI4h.Lij[ 1 thill ANMID E S(SA!I A 1.I. 1.1 3. UTLTl NU L0ADS It (SAnR as II.. I.i_ 

(lIlVlfl II) ILICTICAL PlOI FOE Sill0P DUE TO OUT 11 AFFECTD DI TO SIPARATI FUSI FOR 
o 8ilict C O NUN 1ADING Of CCI PUMPS 1.5 kvA IFNI PRIatSl. sNuca PROTICTS 

-llubtlHIN HIth .I illAR! 411111.5 DVi FaLEEil,5lt1911L !Al-R 
ALTISIATS lATls ALSO LOST AND CCV FLOM AClUP FOE VITAL/8GULATID BUSSIS II, 2, 
SIDUCID TO BIINUl FOE ICCS LOADS 3/3A 

---I .Q V_-91 JITA.[1... j l S, ltI A AND __ sa IIs . .. 42.... (SARE AS I1.4.i. 11) 
ILICTEICAL P0Ill F0 SISLOP DUE TO OUT 3.4.1.1.1, 2.4.S.3.1, Z.I.11.1.1, 
OF SEQUINC BUS LOADING OF CCI PI 3.1.3.1.I, 3.1.1.2.1, 3.P.u.3.1, 

-. _____ . . - - . RusuLtliIa1LPC-iSo 3.2.13.l..1 3.H.t.. ... LL....-- . -- .  

il.4.0I.D3.1 VITAL DOS It NAN IEEE SI 14 CONTACTS OPIN SPOTEATIAL LOSS Of TEAISN E LECTRICAL 1.1.3S.01RVRIDFO 0 $MRi sOIILLSSFTAIUE / ILCT I (SANll AS 11.4.1.3.1). 101 SEE R100 FOR 10 (SANIE AS 11.4.1.2.31 
POMIS FO 8lo? DU TO out OF SEQUINCI EACIUP PRIAI PATE FLO DITItaINATION OR 

V US LOADING OP CCI PUSPS RESULTING F80N JUNPER AC083 P1-41 CONTACTS III 
PC-60. ILI PRIMAI AND ALTIIATE PATES NOV-N13 CONTROLS TO ETICATE LOSS OF ELI 
ALSO LOST U!.. .ITIOl.L C1A0 G E0tliDJERiPICTIV

Of THIS FAILURI DI TO IIADIQUATE 
FIT(T)-lilZ RANGI 

VITAL BUS 54 NAN IIS S P4 CONTACTS ON OPOTINTIAL LOSS Of TRAIN AIR ILBCtICAL s4SAN8 AS 11.4.1.3.lJ. 1 !0 SEN R8Q8 FOR It ISAli AS 11.4..1.1 .11 
P901E POE SISLOP DUI TO OUT OP liQUENCI EAtlUP PEISAN PASI 1 LO il DTNIlATI6il OR 
BUS LOADING Of CCI PUpIs BSULTING PEON JUNPER ACROSS Pt-12i CONTACTI IE 

PC-I0. ILI P1llARl AID ALTIRATI PATES NOV-113 CONTROLS TO MITIGATI LOSE OF ILI 
ALSO LOST FUICTION. 101 CIANGI REQ IRElSPiCTIVE 

Of HIS FAILURE DUE TO INADIQUATB 
it(Tl! 12!I i!ANGE 

.1.0.(3.A VITAL RU 4 NAN IF I 5 CONTACTS CLOSED.2 TC SPC ACTION S RQI IT (SANE As 
THIS FAILURI 

114.01.031 VITAL NAN ES0 SN14 CONTACTSGROUNDED POTEITIAL LOSS OF TRAINA A I 815A88 AS 11.4.1.3. AND 11.4..3.3.L 0.  
ILICTRICAL POSI FOR 1SLOP DUE TO OUT ALSO SEE UTILITI BUS LOAD 1S 
of Sl.U.i US 

0  
L OADING of CC U. .12.1.1Pul.4.s.4.1, 

UNISOLABLI DIV0SION OF SUICS INVENTORI .4.28.4.1, 3.1.1.1.1, 3.2.12.11.1, 

ALSO LOST AID CCI PLO RIDUCED TO 
BIllUIO FOR ECCE LOADS 

11.4.01.C3.S VITAL BUS 14 HAM IFR St 14 CONTACTS GROUDID 'POTINTIAL LOSS OF TRAIN A AID B s(SIS is 11.4.1.3. AND 11.4.1.3.3. 11 (SA AS 
SLICTEICAL POWIR FOR SISLOP DUE TO OUT ALSO SAN UTILITY US LOAD ITEWS 
OF SQUSIICR BUS LOADING Of CCI PUMPS, I.4.16.11.1.4.12.1.1, 2.1.4.1, 
Ulll80LABLI DIVilSIOilOF ilCS IWVENTOBT 2.(.2N.4.1, 3.1.1.1.1, 3.1.12.11.1, 

TO SCOT. BL8 PRIMASI AND ALTIWATi PATES 3.2.15.2.1 
ALSO LOST AND CCI FLON ERDUCID TO 

IIMUll FOR BCCS LOADS
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-----ITAN 1 I., DEVCR 1ID COMPONENT ID FiLU111 R0D1 IFFECT Of RCCI .. IMLSSE -- t ti ACTIoM 1181 iRsp DISCI.PLINE.  

11.4.01.01.5 VITAL Bus 84 RAN HFas SM 14 CONTACTS GROUNDEDISPOTINTIAL LOSS Of TRAIN A AND 1 s(5111 As 1.. . AND IIII33I 34 ISAKS AsI....I 
ILICTRICAL Pols FOR 181.0?P DUE TO OUT ALSO SE1 UTILITY $US LOAD ITEMS 

UNIMALAMLEL DIVEII10 Of I/E INVENTORY ..M4I .I..,32I.II 
TO ICO?. ILI F1RI1MAR 1 AILTRNATE PATES 3.1.11..1 

...... MAIILAS-ILCILO1RID HUCHO- to____ __ _ ~ ~ ~ ~ ~ ~ ~ . _ 

VIIIRUE FOR ICCI LOAD114 
lI.4.0I.04.1 VITAL MUS 14 VITAL BUS 11 IA OHM 11,OT111IA1 Los of 1 RAIN A AND H $SIR ITEMS 10..MI fallslI II (AiAs1.4..  

__________ NU U 11,041N OR UL) - ___________ __ 

of MUSI5CS Bus LOADING oF CI PUMS 1.4.1.3.2, l42..,3l32I 
RESUL0TING FROM PC-11DO. ELI PRIMARY AND 3....,....I3...2, 

------------------------___ .. . ALT IT ATUALS LOT AND CCI FLONM .. N41MLIIL...LO - - - - -__ 

RIDUCID TO 11INI1101 FOR ICCM LOADS REV RND AS FiR ITIN1....  
11.4.01.01.1 VITAL BUS 84 VITAL MUS 14 IAM OPEN 31 OIINTIAL LOSS Of TRAIN A AND B Aia ITEMS 1....,1....,I lAI AMis .III 

-- -- - ~~~~~~~~~ SLICTRICAL POVIFO 101W UBL u TOOU.. 2..J ... IZAt.1.... .-- - - - - . ...  

Of SINDINCI DO LOADIEG Of CCM PUMPS 2.332, .4lII,...., 
RESULTING FROM PC-10S. MLR PRIMARY AND 3.1... ..1. 3.1.13.1.1, 

-. -. .. ALTRMAI PT18IALSO LOST AND CCI ILON -321..,1LVlI4I31.O- --- --~ . . - - -

IR1DUCID to 8N1NI111 FOR MCCI LOADS REV RIND AS PER ITI1 11.4.1.3.3 
11.4.01.04.3 VITAL BDI 84 VITAL BUS 14 ACM INPDT SMORT OR 11SAlAS..4.1 1 Is $SAKI AS 114141.FADLT MILL CIOSE I0 (AASim is 4..2 

. ~ .. ~ - - ----.AUTO-TRANSFRR SIITCE, 111CR TER 
I I AUTO-TRANMFMRS FAULT to MCC-2 PONRD .  

1.5 1lA IFNR PRIMARY PROTECTS 31.511111 
IFMM SUPPLYING 1111.1?! MUS 

i -14A.01 .01. 3 -VITAL DiS11 84 VIA L MDI 84 ACM1 I INPUT SM0RT ORf IIARA is 1..41 111AMI AS 114..4 111, ALVILL CIU3M IfI SAME ASto .111 
GROUND UNMRRVOLTAGM CONDITION At INVRRTER 

ADto-TRANSPMRI FAULT TO MCC- POWRERD 
1.5 IVA ACEU SOURCE. 6MPARIMl FDSS ON 

11ER SUPPLYING UTILITY MUS 

Al,11.1iIAL1O..L.J- (R... OIN - OI0M1VIMR FT........---UIILZIJ.-.2L.M.J (AL L0.U..IPA..... . .. S 
(8R11I111 SETION M Of MI1I05 FOR I EFFECTS.  

11.1-01-19.1 VITAL BUS 14 8-1415V OPIN IPOTINIALI LOSS Of TRAIN AII ELECTRICAL OIM 611 .4.1.3.1 I? (SAME As ....1 
-ARRI - .- POVII.611E.TO...QUOF H14111cM 103 U111DI10 -------- -- .........-- _ 

of CCN PUM 
II.S.AIU1.I U TILITY BUS MAN IFER SN 11 NORMAL REDUCED RELIABILITY Of ILE PHIMARY PATE 11ECI SPIC ACTION ENTRY BENUIRID FOR 34 ISAME As1...21 

-- - -- lK~~ICC-1) ICN:IO5 PONIR.CAMNOTMBi SNIMG.ALIGNMD TO.fil.MIILDAIL ___-.-_____ 

SAFITI R11LAT1D POMER( 
11.5.01.U1.2 UTILITY BUS IAN 1111 SN 17 ALTERMATI 'POTESTIALLY ONISOLAILI DIIRISOM OF SUE11 ITEMS I.I .41.11 04 (SANE As1...25 

S... (ICC-Il ~~~~~~51SC INVINTORY.1 CTOC, LOSS OF..CLR ..141 .,ML.A.L. .-..- -

PUMPING CAPAMILITY FOR SILOCA, LOSS Of 321.11 ..521 FUSES REMOVED 
OLE PRIMARY Pia PIE Tics SPEC 4.1.1 PREVENT POVER VIA 

ICC-I MUON VITS TRANSFER SNITCH IN TIS 
POSITION
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____ ACTION ITEms FOR SIGNIPICANT FINDINGS 

4 I REPORT 
...IAO- -DEICE IE-. ...CPONET ID FIILUUJ MODE . . YD'CT ON iCCS I.. IIIIRS........-.11- - ACTION ITE Ill . - - IS? DISCIPLINE 

11.5.E1.01.2 UTILITY BUS BAg 111E SW If ILTERNITI *POTINIALLY UNISOLARLI DIVERISON Of Si ltill o..f.lI (..I.II, El ISM IsI..I.5 
ICC-I) Sh/id INVENTORY To EdOT, LOSS Of CLI ..14I ..2..,31111 

- - - - -- --. . . . PUPING CAPIILLTL-V01.SILOCA,- LOSS-O81-- 3. 1. I I-3 N -5.ZE.--551-UOVID- - - . __ 

ILI FlIl! PATI1i ics Ed PIC 1.1.1 pIiviNT POWER VIA 
ICC-I lOIN MITI 1141I1II SWITCI IN till 

11.5.01.01.4 STILIl BUS NSill SRN 11 CONTACTS CLOSED IPOTINTIAL LOSS Of TRAIN &/1 DUto TO ?UIca SPEC ACTION INTRI INQIRID ViTI No FURTHER ACTION REquIRED. FESt BLOCK FOR 
PARALLILIING THROIJO MANUAL tRANSFIW till VAILUER ALT1E191TE FEED ALREADY REBOVID 

11.1-01.01.5 UTILITY bus IN SF11 3N If CONTACTS GROUNDED I(S51t AlV...12 (NOl 11 .5112 is14 (SAI is .I.S5 
11.1-01.01.5 UTILITI BUS MAN 1111E S11 1 CONTACTS GIOUNDID S(S0Al Is ..~l2 (Sil As of111.)0 (sAMElA 1 ...2 

..EIEEAUTILITY 311.....AT..SES 16 AtlYRRNAT ... NSUU l.S.I.).......(BAil. ..5. of)............... ....0 .(3AI.S11I1.1S-. . . . .  
11.5.01.01.1 UTILITY BUS AUTO Ilia SN 11 ALTIRNATI $(SAill At I1.1-I..21 (SINEKA IIs.I 2 of ISAIl A I II25 
11.5.01.01.3 UTILITY BUS Auto Ilia SN El CONTACTS OPEN 1siAR AS11 .II2 (sAMl l i~ ..I2 of (5AS I I i I2 Ii ....... I.1.t011iiHL1dT Jug.... 61-~UOUER li CONTACTS OEN ..I1SAE I Al1I.5.1I.21 1311I~iA11. LS ---....---.. 0.1. IIA IUI2D.............  

IISl~2IUTILITY BUS AUTO 1ill SW HI CONTACTS CLOSED 11MB Al S .II 81udI SPEC ACTION 11T1h RIQUIIID vita 04 (SIl ASI1 .IS5 

Till FAILUR ~~~~t SI CONTACTS CLOSED 11l11E As 1115.1.1.11 !ICII IFICACTIOILN.1I I.U JIDAJT.1 ..... ISAME A 1 ....) . - -- 

T8l1 FAILUE 
11 5 01 01.5 UTILITY BUS AUTO IFUE SW 0I CONTACTS CEOUNDID $Sl o(IIi 1 IAII 

.01.5 UTIJITY MIj .......lflILS 14-CONTACTI GEOUWDID . MAN4 I A0 I1.IA J 11-.. . ... IALhAiI12.._______-.1 5I.o.IIL~ 
I.5.0I .43.1 UTILITY BUS Ncc-I VOLTS LOW RIDUCID RELIIILITI Of ILl PEIMAEY Pia ITICI SPEC ACTION1 ENTRY IIQUSBID MITI 34 (silAK As lI.Z 

(- ll(CO-RUB CANVI l111 AN LICNID TO Till 11AILU11 

IIS0.32UTILITY BUS ICC-i VOLTS LOW IPOTINTIAL U11I01L111,1 DIVERSION OPf 30 1101 EVSIO RIQUIRID TO SPECIFY LOCAL 04 ISAHIs AS l.1.I1.51 
(0-ISR~BICU INVINTOBY TO ICD?, LOSS Of CLI EPIITO ACTION TO REALIGN ANUAL 

1IILIA11LITI Of ILl PilMARY PAi ELATED PONER IRON RIDUNEANT TRAIN TO 
UTILITY BUS It SUPPORT Of ILl PlhilA 

11-5.01.03.Z UTILITY BUS NCC-I VOLTS LON IPOTINTIAL UNISOLABLE DI VERSION Of 3101 REVISION EEQUIRID TO SuICh! LOCAL Of (SANl S II1.I.I.Z.5) I (N12331SIICS INVENTORY TO ECU?, LOSS Of CLI OPERATOR ACTION TO IILIGN MANUAL 

BELIABILITY Of ILI PRIMARY Pill BELAYRE POVER FROM REDUNDANT T 1AI1 TO 
UTILITI BUS IfISUPPOIT Of ILA P1IMARY 

____ ~. . ....... A L __ __ __ __ _ -tll 

1I.5.01-01.Z UTILITY BUS MCC-2 VOLTS LOW IPOTIOTIAL, UNISOLABLI DIVERSION OF 1101 REVISION IQUIRED TO SPICIFI LOCAL 34 (SINK AS III2) 
(1-1231 SI/ICS INVENTORY TO ECU?, LOSS Of CLE OPERATOR ACTION TO REALIGN ANUAL 

-- ~~~~PUMPING CiPOVILITf O ~OA TkANUCER SVHOLT IO T Uj t.. . .  

ELIABILITY Of BL R IMAEY PiaT 111L111D POWER FRON RDUNEANT TRAIN TO 
UTILITY BUS IN SUPPOET Of ILE PRINAEY 

11I.00.1Z. UTILITY fiUS UTILITY BS ACE OPEN IPOTUNTIAL UWISOLAMLE DIVIEISON Of SIB ITEMS 0..6I.I ..2.., E (SAMEIA Is IlZS 

ISI/ECS INVENTORY TO RCD?, LOSS Of CLE ..YII ..2..,3I1lI 

..- . - - ~~PUMPING CAFABIL TV - OR SULOCA, AND LOSS 1.;. 12.ii.32IA ---- ---- . . . . .7
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ACTION 111AS FAR SIGNIFICANT FINDINGS 

11IC I REPORT . FILB OSEFETO 1C --- KO im 
SlUM. . - PEhE ~. 0~OiE0 iD . UILAB 0001 PFBCT N JC- - -'.--1S-----------iO . !CINJP - - - --------I4N 

11.5.02.01.1 UTILITY Bus UTILITY BUS Ace Oriml IPOTIMIAIL UNISALABLI DIVUIISON Of BigIUTE 0..1I.,2..~., A (SIMI ASI....1 

SE/MCI INVENTORY TO ICDt, LOSS Of CLI ..14,Z42..,31111 
- -..--- 111111- 06 JUMPIN AAIILII.1 --l -l -.. ~iiZ1AJII1..___...___. -

Of ILI P111111 PATE 
I1.5.01.01.3 UTILITY IAO UTILITY BUS ACE INPUT 8101? OR '(BARE ASit..I (IMI As II.3.II.11. FAULT MILL kISULT 04 (Sill isI....S 

-GRSOUND. -- - - - - - . --.- ---- ~ IBRW!OCDIIC UI UL-.......... ~- _____-.

SM 11 to AUTO-TRAISFIM1 to MOM-SAI1TY 
111LAT1D LIGHTING IVOR 

.11I.UA-01, 91IMILLLAL.JILT1. M.~Acl -19t! iiLOO1IOR (Mt !LLIA bAll -- IRAI AIL.1.1. 1.1. FAULT VILL RSULT M Of .11MB!k ASk Hl.t-___ 
GROUND IM UMDBRVOLtAGE CONDITION. CAUSING IFIR 

SNO11 TO AUTO-TOMS FBI TO MOM-SAFITY 

11.5.O2.01.3 UTILITY lAS UTILITY BUS ICe INPUT SH0RT 09 1(3111 5Ii.s.II (SIMI AS1 .SII.1 FAULT MILL RESULT 34 (,TAB! As I.I.I 

GROUND IN UMOBRVOLIAGU CONDITION, CAUSING IF11 

IISU.3IUTILITY BUS 1-11 OPIN SPOTIVTIAL U9ISOLABLE DIVERSION Of si SIllsT 2.4.28.4.1 04 (SAKl AsI..I.0 

INJECTION 03 CLI FLOW DUE TO CONTINUED4 
SFUNCTIONING Of BCP SEALS

11.500.19.1 UTILITY BUS I-51 OPEN - POT10111L LASS Of CLk PUMPING -- sit ITEMS ..I.., 421., 0-ISAMI isII1.1.1..  
MEBARES) CAPABILITY FOR SOLOCA 32I.II

___JL~fliITALEYJILIATOJIDS!-WOMIL 3I1DUCIP IILI.AMILITY.O VITAL BU55IS 1 MWl .!IIFIC-AI1QMJMTELINAIIP 19L.....41I 11AR1 Al RA.I1I±1. 11------- --

tINVIRTIB 15) ICCS LOAD$ THIS FAILUE. MANUAL TRANSFER SWITCH -.  
- AVAILAILI BUT NOT CRIDITED 

'l.6.0.0Z.3 VITAL 8U UO S1 W CEAT OPEN - ICLI FLOW TO!/ Rc LOOS WOULD Be sil ITEMS 1.1.91.I I.IIS ,I SplE AS 1.12 

CLI AND CLI/ULD FLOW IBBALAINCI, I.2.3.Z.1,0.821 
POTENTIALLY BICBIEG RICIRC PUMP- ___ - - - - __ 

LIMITATIONS. TRAIN 8 SEQUENCER AND APE 

IMOfIERBLI, LOSS OF SBCONEARY BECIEC TO 

SIBG A/B/C AFTER NMA I.F TRIPPED-- - .  11i.01U.01.3 VITAL BUS 05/B AUTO Se -V CONTACTS OPEN ICLI FLOW TO III ICS LOOPS WOULD B8E l IB TEES I4SI.,I.I5I 12 -(SAME As I...0I 
(INVERER 85 INCREASED FIR PROCIDURE, RESULTING IN141 ..,31I131 ..131 

____ ~~~~~~~CLI AND CLI/HLk FLOE IBBALIMCYJ 4.2-3.ZI.2. 8. __ _______ 

POTiNTiALL EiiiDiGBiciEC PUMP 

LIMITATIONS. TRAIM I SEOVEICiR AND AFM 
------------------ IBOIALI, LOSS OF SECONDARY kECIRC TO 

11.6,01.02.4 VITAL BUS 1S/6 AUTO IFRR SV CONTACTS CLOSED (SAME AS IlSI22ITACII SPEC ACTION ENTRY REQOIkID MITE 34 (SIlE AS IlI2I 

I !!VY.V 01 THIS FAILUE __ 

1I.6-151.62-5 VITAL BUS 15/1 AUTO IEA SM CONTACTS GROUNDED I(SAAR AS IIEI2.j(ARI AS lIE..23 M (SAKI AS 13..3 

li.( 0. I T~~AL BOS 111I AUTO IF80 SN CON!OCTS CEKOAFED '(TOMNB (IVETB ISAM AS 2SR s1...01 
((HNITER 151I.~..((AN SIAIZ3 Z (SB SI..~UI
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. RPORT ilaI ..... c L'U.C I . COMPOAUNT 10 OULLURASOU RDD IICT ON RCCS -IIU 51115--------E I CTION ilia US5? DUSCUPLUNS-.  

11.6.U1.03.S VITAL BUS 15/6 MANUAL IFIS SN CONTACTS OPIN I(SAilIAS 11..1.Z.3) 1SAVE"A i 1i3 RN (SAms A I...Z 
(INVESTIR 15) 

EI**11,,1 L u 511- -ANUL 1iia SM - CON£CTS OPIN 11- . 3 11*SARAS.6.1.2.31 -- 4aERA I131~ ... It- I-sas AS-1....IRI) ..  

.IIA!S.0.3. VITL BUS 15/1 MANUAL IFIR 1M CONTACTS CLO0S1O (SANS AS 11.6.1.Z.11 'TICS SPEC ACTION ENTRY ESQUISID MITI 31 Isas AS13 .IlI 
11.01O.03.5 VITAL BUS 15/6 MANUAL Ilia SN CONTACTS GROUNVSD 11SA1E As II1I3SI(AEA 11.6.1.Z.31 08 (SAME As .3..) 

1INVSSJT81 oil 

11.6.0.0I1 VITAL BUS 15 VITAL BS S SIACI OPIN ICUI FLOM1 TO3 IS CS LOOPS MOULD 11 SI [TINS I..SIII 13114..1 iN sAESI.3.2 
-- ~~ . .. . - ~INCIASID PiE PROCIDUI.RZSULTUNG It. 1..I . 3, 12.I2Ul22I.. ... ......--- - ----- ~ 

CLI 1ND CLI/ILI FLOV IMBALAICII, ... I 
FUT1IIALL ISICIEDING ESCIRC PUll? 

LIKITATIOMS.. TRA11. 1 .EIQUSNCSSI1 AENA FIS. .-. . ~ -.

I I ALSO INOPSRANLE 
1I.3-01.01.3 VITAL BSS VITAL BUS I ACM INPUT SHORT Of 31SAM1 AS13 .IZ3 (SANS AS IIFUI.I.VULT MILL CAUBS Of (SABI As1...23 

- ~ ---- .. ~ __ -G.ROUND -... CONCURINT LOSS-01 VITA UL IL- ..-. .. . . ...  11..-02.AI. )_VITALB61 O 5 -Vi-IT 10 5 ICR INPUT SHORT OR '8SANS AS 11.6.1.1.3) (SANl ASI.62I.I FAULT MILL CAUSE It (SiANsUSI.IIUl 
GROUND CONCURSNIT LOIS of VITAL MuS I 

18111111) INCIIRSED PFIR PIOCIDURS, ISULTING IN 
CLI A10 CLIALk FLOW IMBALANCE, 
1 UTS1YIALLLSICISDING.SSCUSC PUN'..-----------_. -_. - . - -i 

III1.I3VITAL BUS If VITAL SUS If AC8 INPUT SH0OR '(AV ASI..IZ3SANIs SI AS I~~~. FAULT MILL CAUSS 0S (SANS AS I....(__: 

I I1.03.01.3 VITAL BUS If VITAL BU1 Of ICI INPUT SNORT OR S(SME AS 11.6.1.1.31 SN ASil 1 .I2.) VAULT MILL CAUBS It (SANS As II.I.I.IR.I) 
GROUND CONCUSEENT LOSS Of VITAL BUS 15 

L.0.. .LI. 01GLMI NVIJTL..NRTRL111 INPUT OPIX TRIN V SNRBI.IANLSS..!1[.S.IURLBR~PSTLTA. NO lURTISkIACTION. RQUIRID. IUISIQUIK! 101 RLO 
MILL ACTUATS UPON MR NI SIS/SISLOP (DUS CONTIINTII SPRAY MILL ACTUATE ADSQUATSLY ADISISS1S Tals ISSUE1 
TO 1/3 E1-SI CONTAINSINT PRSSSUEE INPUT PREMATUSSLY IT iS1 FAILURS. SI IINS 

............... ~~~~~~~~SIGNALS 1101 FAID 411LAT1)..TSAINBCLS I.5IJ ,,,,1ZII1........-... . ..-.-..-.--

FLOW CONTNOL INOPEBABLE .... ,S21..,S2I..
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1U .. LIVICI ID -COMONNT ID FAILU'RE MODE AFECT ON MCCN.. -. i -11 ACTIONS 111 EE -- ILI 

IZMAID.II INIG, OPIN -1- INP IA B L1II _O ITRIA INM A FORE 3 SI -DURI NG 'TECH0 SPE _1G ACTIO ENTRY DUIiRD FOR DC I21.1 1 I-N A NT KMPi -1-34 to0 C-0A NGE -DO LOADI NG LOG IC CON-TROLS 
CURRENT LIMITING DG IISTING, N0N1 FOR 313 DURING NORMAL LOAD TESTING FROM SJUL01 TO IISLOB 
REACTOR - - - OPIRATION R0 101-SISLO .- ___ __ - --. - - .- ____ ___ 

I IS -IDN SNOR POTINTIL INOPRRABILITT Of TRAIN A ITICI Spec ACTION INTRI kAQUIRRO FOE DG 11 Ilas I .~.II 
CURRENT LIMING DURING D6 TINTING, NOMl 1OR NORAL LOAD TINTING 

12.I.01.0I.1 Ml-IR1R1 BNRAiRl OPEN IHUPIIARILITI of TRAIN A FOR 3IN. NO IINCLUDRS CONTROL ROOM M1ANDBNITCI 21.1 PREFORM CALCULATION TO D11TIR11N1 CONDITIONS (R1G. ILECTRICAL 
INRRaiNR) IPECT FOR HOLD? IS-IM) Tace Spec ACTION ENTRY RIQUIRRE GRID VOLTAGN) UNDER NEICE 81S LOADING IN 

EORVMIILLANCIJ 11NCAUSI Of $1UM VOLTAGE 
DEGRAD4TION W1ICK WOULD OCCUR ON IIS 

L.JZ.NZ.H.L IZ~Ik~iRR 1ZL PEN - - IOPERAILIfl Of. T1AIN A FOR III, 1O-- PINCLUDIICONIROL.1001 IANDNLC Spec-EUL C SRCLARIFICAION OOL RECTIL ISL-OIL .
bilRAiRk) EPFRCT roR MISLOP NI-I13. face SFEC ACTION 10iTRI RQUERRE 82R1A11R kRQUIRRMINTS 

FOR fill CONDITION (10. DURING DO 
3 VIVIILLANC I-1M -11NC AU2 DSM hILTGI - - - - - _ 

REG1EARATION NIICI NOULD OCCUR ON SIN 
I1.I.01.01.1 I51-111I 151-IICIN OPEN (liRt As .I.I STMCM IPIC ACTION INYNI RIQUIRID FOR DG 1R SIs aR If ZII 

j 11.I.01.01.1 IS-IRI Il-_IICIl CLOSED ISLM AM AlIlIl NORMAL POSITION. TECH Sec ACTION 111111 2I (51A1I AS 2I..I 
IRRANR( *b CONTACT RRQUIRID FOR O LOAD TRSTING 

18111111) CELL SVITCM LOAD TRNTING ___ I Z12..3.Z IIl-IRSI l51-1III CLOSRD 1loll AS I.l.l(INORM POSITION. Tack Spec ACTION ENTRY 21 (SAIRA 1 .~.II 

- 1I..4.1. 151-1111 NUN SIC IISVUC VOLTS LON INOIRAILITY OF faI Ail NI ISS ITICI Sec ACTION RNTMY REQUIRED ViTH 21 Islas AS .I .. l 
(11R111D11 CONTROL POWER URAIR MISPONITIONRR REPASS 6RRAN1R MISPFOS ITIND 

IRIN.II 112-ICIot 81RAIN1 OPEN INIPRIAMILITI1 Of TRAIN A FOR 315. NOUN 1110111L ?#RONR REMA11E FOR NUN 11IC. T1C1 35.1 VEIFYP LIC1N31NG NAMES REQUIREMINTS FOE ALTERNA1TI LICMNSING 1RERAIERI FOE NIN1LOP Spec ACTION RN1111 RQUIRRE VoR TilE OfPNiTR SOURCI RN: CA,11NI1,T1 TO STAR1jPONER 1CCS 
I. ___________CONDIIO VLIQIN1111ALOLJLTRNATI OW 11111. 0111IACILRCJIRULILIL RRQUERL ____

UPISITI 50111CR TO MAINTAIN1 ADEQUATE NUN 
VOLTAGI DURING INI LOADING TRANIMNT111 

lL1~I1LL~~i1C1 - 6911hll1 - OPEN INOPEIAMILITT 9111111 A, VoB l.JB ANOEI1-911AL IERS ARRO UNJCN3 LISE.TGS?.LRIITI.TU AIIATON L I111111111 FOR $SID? SPMC ACTION RNTRI REQUIRMO FOE T1IS ITAINN ENTRY FOE NUN IC OR IC INOPERARLE 
CONDITION DUN TO IIAILIT! Of ALRNATI VNNEVRVR RNRMGIZEE FROM A/N IFNR 

VOLTAGEI DURING SIN LOADING TRANSIENt 
* 1..3.01.2 IS2-IICOZ DREARER1 CLOSE tINOPERAILITI Of MNIN A FOR SISLOP, NORMAL POSITION 21 (Sll AsI....( 

DEGRADED GRID CONDITIONS, NONE FOR SIN 
11.I.OI.02.I 152-ilCIz 194 1RELATI CONTACTS OPEN quSAM As INI3I.)RLAY ACTUATED IT SIQ I OR RUS HIC UV 11 (INMM ASIl...I 

- - IRRRAIMRL. - . ~~~~~(OFF) - - - -. - -I & I1I. ________- - -... ---- -
12.03.02.1 152-IICOZ 194 IRELAY) CONTACTS CLOSED (SalR AS 1..I. ISUEVEELLANCH TESTING MUST SPECIFICALLY 9O FUETNER ACTION REQUIERD. RHO# 960O000008I AND 

4 IRIAREE) IONil CHICK FOR RELAY CONTACT FAILUR, HINCR 960VO0000RS ALERADY PRFORM THIS TESTING 
log FERVINT3 RETE11If IF RR ujRIHURTLI -- - _ 
ENCLOSED
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RPORT 
1T1 N DEVICE ID COMPONENT 10 FAILUI 1001 . FFICT ON ICCs - llAR.S ITIll ACHOITIO E IllS DISCItLIll.-.  

12.1.-0303.0 152-11CO C-IFR CONTACTS CLOSED INOPBILITI OP TRAIN a FOR 815, NONE ITId SPEC ACTION ENTRY REQUIRED FOR 2I (SAME As 
IDRAlEiki PROTECTIVE TRIPS FOE SISLOF O1 It Bus liC INIRGIZID FEOM TDe CONDITION 

1-.1.LT0.0TE SOURCE V1.5 2-E110.0LICI__ 
Il.I.03.O3.1 152-lICaR C-IFER CONTACTS CLOSID INOPERASILITI OF T1AIN A FO0 SIS, N01 ITICI SPEC ACTION ENTR2 REQUIRED FOR 3 (SAIl AS 11.1.1.1.11 

(INRI1RR PROTICTIVE TRIPS fOE 1 IF IllS IC NIlitGIlD FROM Til3 CONDITION 
EALTERNAL ti0CIVIAil IUADRhil l ______________-_ ______ 11I01 

11.1.03.DS.1 IZ-iICUZ "a' CONTACTS CONTACTI OPil POTENtIAL LONC-TIRM INOPRABILITI Of 1TECI SPEC ACTION INTRIN 8QUIRD FOR 0 NO ITRlR ACTION 2EQIttiD. IIlStING TECH SPEC 
(8I8A181) TRAIN 1a A DUE TO IIIAILITI TO TRANSFEE Till CONDITION. DROOP NODE REQUIRED FOE MONTILY LOAD TESTING (101-11.3-10) INCLUDES 

-JIlL110FLol BI19 AhRIIATLQIQollILA liILOE i lEAt1N.TLf1EN.iLEGII -_ g-!nCIsING OF Tll PSFATUs 
Offl til OURCE NITIOUT LOSS OF eCCe OF D LOADING. DROP AND PICIUP OTilRN1SE 
LOADS REQUIRED 

0_ 1 151 IiL~ZICOL RLCONTACTL CONAcTS CL0elit IISQPildilldT!OTEI I 781 EQ -L - TICLING Mo ldTIJJ ilit!HAP. #Lt - (iARIALlid 4d.tL.__ ___ 

(IR88Alil Ti8 FAILURE. NORMAL POSITION.  
ISOC80NOUS NODE REQUIRED FOE LOS, LOP 
Ok S-L0 PFIATO1TOIMYI1UEOil -.  

FilREQUiNCY FOR LOAD MOTOR PEFORMANCE 
12.1.04.01.1 152-1LL0 8sAlliE OPEN TRAIN A ALTERNATE OFFITE SOURCE 'NORAL POSITION DURING PLANT N/U PRIOR 24.1 ERISE SCTE DOSI CALCULATIONS (AS NEEDID TO MUCLIAR 

EEDALS~i - - - NQRIRAELAIJULTIGILPOTMTIA To- aO 1IN ON IZNJOGII LSLO 1- 1 KRLeDIIDIT F otRe LCSJJAWTP A ofA1TOld 
LONG-TERM ES1OPERANILITI1 OP TRAIN0 A POE DOSE CALC REV ITO PRECLUDE CREDIT FOR 1IS REANLIS 
IISISLOP DUE TO INAIILITI TO TRANSFER BUS RCps) AND E01 REV £101 SINCE CANNOT 

- - -- *IC PE~~~~~p ONA D TOOFFUaITE SOUkCE will START Reps PROM EUS ICZ - - -- -- __- - -

C-IFME RELATED LOP FOST-SISISISLOP NITEOUT ITERRUPTION oP 
eelCIODS DUE TO VOLT TRANSIEN1T______[ 

Ali.A.D[LI Zi 7 1 DR1IR1- F 1PEN .TIAA IN4tLYI 19YU~ _ MIALMQ ITION DUIliLGAlIN IYIRLLA RAIN i U1~t9iI LDRIN CONDITIONS KG._L ECTICAL 
IDERialRI INOP1DARLE, RESULING IN POTENIALI TO SYNCREONIZING MAIN CIN TO GRID. SGIR GRID VOLTAGE AND BUS LOADI UNDER WHICH RCPi AYl E 

LONG-TEEM1 INOPERARILITY OP TRAIN A FOR DOSE CALC REV (TO PRECLUDE CREDIT POR RESTARTED FROM BUS IC/iC WITH RCCS LOADS ALREADI 
-~-- - - -SISLOP DUE TO INARI-LITY TO TRANI.SFERRUE RC PeiLID ROI REV kRSINCEj CARNOT ------ RUNNING ________ 

IC PROM DG TO OFFITII SOURCE Vill stAlR p ?CiROM BUS SIC/IC 
C-IP RELATED LOP POST-S18/S1SLOP NITEOUT INTERRlUPTIO OP 

ECC !LADS DUN TO VOLT TRANSIENT____________ ____ 

I21.0I.01.1 152-IIA I BRIADfD OPEN TAI A ALTERNATE OFFSITE SOURCE INORMAL POSITION DURING PLANT S/U PRIOR 35.4 REVISE 10la AS NEEDED TO REFLECT ELECTRICAL OPERATIONS 
II DDERI11 INOPERABLE, RISULTING IN POTENTIAL TO SYNCERONIZING MAiNl GUN TO GRID. SGTR CALCULATION RESULTS FOR RCP RSTART LIMITATIONS 

- - ~LONG-TEEMIBOPEDABILITI OF TRAIN A F R DO$I CALC REV ITO PRECLUDE CHED[? FOR- ------_ _ 

SISLOP DUE TO INABILITY1 TO TRANSFER BUS RCPaI AND E01 REV REQE SINCE CANNOT 
SIC PROM 0G to OFSITE SOURCE ViTH START RCps FROM EUS SIC/IC 
C- IPSR RELATED_ LOP ---- POST-S1S/S1SLOPWITHOUTINTEREUPTION OF ____________-___ 

(ECCS LOADS DU TO VOLT TRANSIENT 
I21.0 O 2.2 152-IIA0 BBI (RLAIl CONTACTS CLOSED N8 IOIBIFICATION RQUIRED TEAT MAIN NO FURTHE ACTION REQUIRED. BR ANTI-PUMPING 

IDDIRIE GENRATR INDERVOLTAGE RELAY 2271_ PREVENTS RCLOSE. EIISTING DNM,ALRRADT'PERPORM 

IrSETFOINT (401) I8 LOW ENOUGH TO PEVENT TESTING oF T1 ill AURE 
MOTOR-OPERATED DISCONNECT FAILURE DUE TO 
f(Al BY RSIDUAL OUTPUT Of 
GENERATOR 

12.1 3212-1l04 186-1, 185-2, ON TRAIN A ALTERNATE OFiSITl SOURCE ITRCB SPEC ACTION ENTRY REQUIRED FOR NO FURTR ACTION REQUIRED. AL,1AD0 COVEDI 
(.OHO) 18E-2u INOPEIABLI, ESULTING 1N POTENTIAL THIS CONDITION l IUIINT CONTROL LOCtR/lDtI PROCESS AND 

DDLAIS) LONG-TIR INOPIRAILITI Of TRAIN A FOE DOSCARORY1 ALI lISISIT OR A.G.  
SISLOP DUE TO INABILITY TO TRANSFER BUS 

IC FROM DG TO OFFSITS SOURCE SITS 
C-Ifil RILATID LUP
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SEPORT 
IEn I DEVICE 10 COPONENT ID FAILURE ODE EFFECT ON ICCS IAEIARS LTS- ACTION ITE IISP D1SCIPLIlt 

12.1.04.0. l5-IIA04 OTHIN Aill ClN CONTACTS CLOSED (SAil AS 12.I.4.3.2) ITICI SPIC ACTION INTRI RQUIRD FOR ISANl AS 12.1.4.3.) 
(8HAiER) RAIl/A/-IFNE (ON) TIl CONDITION. CONTACTS CLOSED ON 

_____- - - - - - -..PROTRDICtINE TRIPS -. . - OTO-!P~ERPfOLOIRD..... ~ ~. .  

DIFFIllETIAL, NEGATIVI PEASE SEtINCE, 
DTATOR GROUND, SUDDEN PRESSURI, OR 
QSICURRI NL

I2.1.04.05.2 152-11A04 194-2 (ILAY) CONTACTS CLOSED (S 11. ITECH SPEC ACTION ENTRY REQUIRED FOR (SANE AS 11.1.4.3.1 
( -1111111loll . .. ... ...  

12.1.04.I6.2 152- 11101 a CONTACTS COACTS OPEN POTENTIAL LONG-TERN INOPERARILITY OF NICE SPEC ACTION ENTR1 REQUIRED FOE NO FURTHER ACTION EEQSIEED. IND H1311I5110 
(811E111R1 TRAI A FOE SISLOP DUE TO INARILITY TO THI CONDITION. WLVTS AND RCP SLOP 1LREADY PERFOENS OPERANILITS TESTING Of THIS 

-- - - ... RANS1ER NuN liC plod DO TOOPPSITE .. 'COASTDONE NOtJREIDITHD IE_1SI ISLOL - - IAUE._._ ______ 

SOIRCE POE C-IFNR RELATED LOP, NITN1OUT EVENTS 

12.1T0R08.1 152-lTN4ATE OPPEITE SOURCE ITIeN SPEC ACTION NTI 1YVQUIRD POE (SAN 1 
(H1AIBR) CONTROL POVEA INOPERARL8, RESULTING IN POTENIAL TIls CONDITION 

151.0 0U TO lTO TRNSFER NU 
I I Sic PEoN DO to OMIS SOURCE SITE 

c:S LOADSS 111 O 12.1-05.0I u II AAIAS) CLOSED REDUCED ELEC NAGIN ON TRIN A POE Sit INOHAL POSITION DURING PUNER OPERATION. (SANE As 
Vs OI3DUING PLANT Bill (VI IEl DERR IICRI TRCS Ec ACTION EN1RY REQUIRED ViTE 

NSA LOADS 

-- - ..... ~. . . CLOSED). 1 !AIN A ALT OFF1ITI 190491 AiSTOIN11 1&ILUIE. F ILUff TO TRIP RCPs j 5 - -______ 

loop, RESULTING IN POTENTIL LONG-TERN POE 518 NI NUS VOLTAGE CALC DC-IllS 
loop of TRIN A FOR SISLOP RUE to IDC-3llS POE POST-DCP 3152 

I Pil DLITI. T 11103111E BUS IC 140 T- - -----

OPISITE NIC-EFEE LOP 
12.1I05.05.1 BuS 1I 184-I (lLA!) CONTACTS CLOSED NOAH POE SIE/SISLOP ISGT DOSE CALC REVISION REQUIRED to 24 (SANE As 

MSR LOADS ((0ILA.  
REQUIRED TO ADDSSS POTENTIA_ INABILIT 
TO RESTART RCPE IN UNAFFECTED LOOPS 

; DOS fIt _ AIL; IMATY CONTACTS CLOSED (Olli AS12.1SL.3.1 . . . ICII LOSBC I& ACT IiI 880IQ O 5 (SAII.I A1LLLW_...  
ISE LOADS ION) PRACLUDE CREDIT FOE ECPE. E1OI RVISION 

REQUIRED TO AERILS POTENIAA L INAOILITI 
10TRSTART CP I UNAFFRCTD LOOPS 

I2.1.05.06.1 Bus IAl 8iE-SIS CONTACTS CLOSED lONR FOR SIS0SISLOP ISGIR DOSE CALC REVISION REQUIRED TO 24 (II1E As 
NSA LOADS (ELAY) (ON) PURCLUDE CREDIT FOR ECS 

NSA LOADS CONTROL POWE SiS DURING PLANT SIU (W/ IEl EiEl IIC0I loop ALTEENATE OPFSITE SOURCE ON TRAIN 
CLOSED). TRAIN A ALT OFFSIT SOURCE ALSO I. FAILUR I TO TRIP RCP SIOlt ACCEPTABLE 
IIOP, CAUSING POTENTIAL LNG TEE INQAL FO l 1 Y - P 1 ll ATION - ICDIO 
Of TRAIN A FOR SISLOP DUE TO INABILITY (DC-322S FOR POST-DCP 311 

TO TRANSF BUS SIC FRO SG TO OFFSITE CONFIGURATION) 

W/ C-IFEB LOP
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88PORT 
Ii I -- MICR I11 COBPOSIAT 1 FAILURE ODE EFFECT 0 ICCS Te- REARISS--ACTICN ITEM RSE DISCIPLINI 

------------------------------------------- j----------------------- ----- - --------------------------------- -----------

12.1.OE.OIZ EBUS 11A 194-2 (BILAS) CONTACTS CLOSID TRAIN A ALTERNATE OFFSITI SOURCE sTICB SPlC ACTION liT? 8T0U1880 II (SAKE AS i1.1.1.1.1) 
CONTROLS l(0 IIOPIRABLI, IISULTIIG IN POTENTIAL IEINIVi BUS lIC OR IC E15GIZID RON 

S LOIC-TEl 1PRIAEILITI. 0 TRAULA 100 ALTERMATIOfSTIC-SOU-CI- -

SILOP DUE TO IBABILIT? TO TIANSPI BUS 
11C FROM DG TO OFFITI SOiCE vITa 
C-IFlI RELATED LOP. NoNl 0loSIL ITL 
MORMAL OFIVTI SOURCE ALIGID 

12.1.01.01.1 S-11Ca 8EIEIS OPEN TRIN A ALTilATE OIITE SOURCE liOP, 101 REVISIO0 REQUIRD TO PICLUDI RCP It (SAll AS i .1.4.1.) I - - ISRSAEER.L ~ -- IIILTiNilLt0TEIMIAL LON-TEI_0f RItIAEtI0 ULiC1ZlOSTal8ISILOL-----. - - __ 

TRIll A FOE 81IWP BUS TO INAILITI 10 TO PRlVil LOSE Of ICCI LOADS DUi TO 
2A.1.PER BU1 l1C ROM Dc to O111I11 IS S UNDEIVOLAGI iANItLNT. 88T1 

-~~ ---- - LOUE101 o C-UIR RE,1LAt ICU~ CI- DOSE.CAL.REVICIQUORELTO1,1- PRECLUDE .-- __ 

AID C CANNOT BE RI-ENERGIZED PEON CREDIT FOR IC? OPERATION 
EAIN/A-IPNR POST-SCTI 

IA.IAII.IOSZ:ICSRRIUR- OPEN -TRIAIN A ILTERNATE.011.Of SIRC INOP---EOL RVIIDOLIQUIRELTO1 PRECLUDE RC? 35 1SAM1S1.11 ..I .  

(BREARERI REULTING IN POTENTIAL LONG-TERN 1S0? Of REETAH RT H13EE 1ICJIC ?OST-EISSISLOP 
TRHIS A POE S1lEW1 DUE to INANILITI TO to PREVENT LOSE Of ECCI LOADE DUE TO 

1-TEA.S.0ER.. 1U5 1 FON1 BD 11ll 1T111E1 S ULUNDERVOLTAGE 1114131NM SGI 
1O..C0 .OE C-IM0 RELATED LOP. RCP01. 1 A2 CLC REVISION REQUIRD TO PRECLUDE 

AND C CANNOT BE.0-0. 1IZID PN CREDIT FOE 8C? OPERATION 
(881All ____ __)_ 

12.1.0.0i.2 ISA-IICOI BHARED CLOSED TRAIN A INDPIRAILE OE 5(5W?, SEDUCED SNOREAL DURING PLANT STARTUP OR 15Z I B (sA SS .11.1.1) 
(BRIAIRl) RLIILII 11I ALIGNNENT OP ALTERNATE OFFSITI SOURCE TO 

- ECP RSSESTR POST-S13/U1SLOP IN TEIS 
ALIGNMENT TO PREVENT LOSS OP ECCS WOADS 

12.1.0.08.2--____ - SIE CLOSED TIll INOPRABLE SISLOP, REDUCED INOENAL DURING PLT STARTUP OR Dt (SE All 
IRISCIIA( FOR -AII 8 POEIS L0G1.CAL Of ALTERNATE 0O T SOURCE TO 

ilUTIP ISTART POST-1I/I LO P IN Till 
ALIGINT TO PREICNT LOSS Of UCCI LOADS 

- 12.OT.OIA - T- il -fil -U - l fl8D 14.thi I_ T ill UIIDI LTA TANSiIIT. SGTS- --

.1..1. -2-IICSI 8BARIE CLOSID TRAIN A INOPRARLE FOR SISLOP, 81DUCID IORIAL DURING PLANT STARTUP 0 il (SME AS I1.1.1.1.1) 
AILIABILITI FOR SIS ALIlMENT Of ALTEINATE OFISIS SOURCE TO 

- ------------ ------ --- El flC.JAI EQtilG I EL00810PILUDI -

RCP RISTART POST-SIS/SISLOP IN TIS 

ALIGNMIIT TO PRIVINT LOSS Of ECCS LOADS 

!ULIURIS"!U!NIlVL~inclTIANSIlllL 

D TL..DI.D1.Z 15A-IICOI SIQ I CONTACTS CLOS D INOPlRABILII OP TRAIN A LTIRSA I ITECN SPEC ACTION ENTY ITtQUIRD 0It (SAI AN12.1.4.1.1 
(DREARIRI - (13-9,111 (ON) OFFSITE SOURCE, RESULTING IN POTENTIAL Till FAILURE 

-- -- - -~~ LONG-TIRE 11MOEIABILITI OF T1119 Al I0 - -

SISLOP DUE to INABILITI TO TRANSPFER BUS 
1IC IRO AD TOR SITI SOURCE MITE 
C-CFPINILAATTD L POST -I I TBIS 

121-07MI.2 1-iICOI I9I (RELAY) CONVTACTS CLOSTD ADDUCED RELIABILITY OP TRAIN A O SIS ITCS SPUC ACTION INTRA REQUID ITE 35 (SAll AS I.1.3.1.1) 
fUIMAKIR) (ON) DURING PLANT STARTUP (BiTE BUS IAIC BOS SIC A NIRGIZID PROM A OFFSITS IS TO 

TIC BAR CLOSED). RONE FOE SISLOP DUE TO SOURCE 
SEPARATE SISLOP TRIP OP TIE BEA
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Ia I - DEVICl I0 COMPONET 10 FAILUR 1001 . EFFECT O CCS- RllARli lull ACTIO ITEM .ISP DISCIPLILE

, .I.0.09.1 152-110 a* CONTACTS OPEL POTINTIAL LOlG-TERilM IlOPBRASILITI OF 1Ll011AL POSITION DURING POVlR OPERATIOM. (SAI A 1.1.I.5.1) 
(BFhilli TRAIL A FOR SISLOP DUE TO DIABILITI TO TICS EPEC ACTION IRTI REQUIRED FOR TIIS 

TRASFER IUE 1IC FlOL 0OffSIT . FAILTO.JROOLIODLtilL TR SOIIL 
. OURCI VITE C-IMEt BELATID LOP. M11 FOR DS LOAD Vill PARALLELED TO OFFSITS 

Hs SOURCE. OTHERWISE DROP AID PICUP 
1011..UIl 

2 t12.1Z. 152-IICI BUS fIC 125VDC VOLTE LO IMOPEIAILITI Of TRAIL A FOR 51LE0, sEILCE BAlI GELERATOR COASTDOVII Ol I (SAMI AS 12.1.1.1.1) 
(IREuiR) COLTROL POER AID TRAIL 8 FOR SILOP VITE TAill A AIfECTED 11551 PREVIITE SISLOP 

_____________________I-H~t0 ALI SHlA.LTR ALffEil!I10UREL DTIECIIdiTLDLIIUlltA CONCUlit.. .. . .___ 

SILCLI FAILURI, TICK SPEC 3.0.3 ACTION 
INTRI 8 REQUIRED 111LI R Sil tlC 0 IC 

SOURCE 

2.1DLt.L.I5lcL1001 U fCli2IVDC -VOLTS LOW !I110ER111LT1 O.TIAIL A FOR 131L IWCE 9I01RATPI CQA5TpQALQ j
(8REAlE) CONTROL POWIR AND TRA R0O SISLOP MITE Tite A AFFECTED RESSES PREVELTS SBLEW 

ALIGID TO ALTERlATt OFFITl SOURC- lETcCTIOL, MiTE OR ITEOUT A COCEERET 

ELTRI is REQEIRED DEUSVECOEE TCC OR OC 
IS ALIGNVD to AED ALTER(ATE OFF(ITF 
SOIllCE 

12.1.VS.O1.1 15t-IICID ERE1AIRR OPRM ITRIL IIACC8 INOPERALE, TRAIL CLR 1ST Ll lkV FER0ERBER. E R S 04.4 VERIF CURSEIT 1I1 FLOATIII ETEPI ADEQUATELY OPERATIOS 

WIASE THROUGH IDLE CCL I 1ROI REVLIO REQUIRED to tIPL TaiL A 
IE/FL PEEPS PRIOR TO LS Of 11VDC RUE 

___ -. .-. . 18JI.AL IGNB0 10 181 ALT RRFSIT 
SOUICI1-0-1SIR8 

TERRIIAtIOL AT LO-LO E11L1 LEVEL ERT7POIMT 
11.1.0901.1 152-IICIA RRAIRRE OPEL sTRAIL A ICCE INOPERABLE, TRAl 1 CLR ASS TE1 II E FEEDER iE. HER 11118 Is COMPLETE CALCELATIt N (DC-0LA TO AETRIE ICALIIIL 

18A- - - -E E! 0AkLD ADID.JUL TQ NIOLALE L111 AlLLN . 1 J1 1 ADDITIONALLY ACCEPTABILITY OF HeCI AE COLIGURATI L Is 

BIfASS THROUGH IDLE CCL 11 101 8RVISIO RQAIRRD TO TRIP TRAIL A 
SI/FE PUPS PRIOR TO WS OF I2SV0C BUS 
11 FOB Till FAILURE.lTO 3I I SU- 1 

TillUlI AT I0-LO ReST LEVRL SITPOIlT 
T..II.l.l CCO-IICIP 8R1A1IR CLOSED MONISTCK PIC iCTIOl E1711 REQUIRED If 4C01 O F CALLAT ACTIVE REQUIRED. COFITURATIOl 

Ill__ IEilEEiL....L -A-- ID Dl - 10 Ut i lOLA L I.1.11 lCONFII.L. IONAIE ACIIAT E F DCPC1-15 IPASSEL COFIGIRATION 
IRRAS8 IL LIRE OP SST TI VIA IlE CONTROLLED BI ALBtDET II (14 CM-11) PER SOI--3 
BREAKER 

2.1.12.06.1_BUS tic ___ siqI.-- COAtACTS OPEN IPEIRABILITY Of TWAIL A FOR SISLOP, INORNAL POSITION. MAILTAINED TRIP SIGNAL 33.6 IVALUAIE CONTINUED ACCEPTABILITY OF MO MAINTAINED ELECTRICAL 
OLDIEVOLTAGE ALE IS-ll OFF) OLE FOR SIs REQUIRED FOR M WOADS TO PREVENT START LOCOUT 0L SIS ILD 1SLOP PR PEI LOADS AR PAT OF 

COATROL POST-SIELOF. COLD PPi;, eta DR PP. TPCL INTEGRATED RESOLUTION Of SEP TOPIC VI-t.C.D.  

- - - PP ND UYS AWITI BIER ARE LociRD _ICONPIGUITIOM ACCEPTABLE UNTIL TERM BASED 0M 
OUT BY SEPARATE MAITAIED SEQ COlTACTS ASIDMIET IL SECTION 

OR OVERLOAD LOCIO TI ELA ACTUATIO 
IIC BUS194 COIAAS CLOSED ILIPURARILIT OF TRAIN A LOCOUTLOT C STRVNTLY PROVIDED FOR BIS 3 (SAll AS 12.(12.11) P--0

UNDRIVOLTAGgINAL 194-I 11) LOADS, ERCEPT THOSR RECEIVING A SEPARATE 
CO0TROL (PELO) MAINTAINRD SISOP IGNIAL JI . CODSIAT3 

ALD ATE R Dil PP ORT SI ISLOP OA ATIOP 
OP OVERLOAD LOCIOUT (1LG. TPCTII
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it I__ DURB 11R ID- COMPONINT ID FAILURE RODS IFFICT ON DCCS -- - - RMARKS - I- ITMN -..- ACTION I" -- - LIS DISCIPLINI

I1RO.I. -11NDING OPIN INOPERAMILITI Of TRAIN A FOR $13 DURING ITICI SPIC ACTION EITRYREQUIRED FOR Do ZI 1RAMS1A I~ ..I 
CURRENT LIMITING DO TASTING, N0N1 FOR 31S DURING NORMAL LOAD TISTING 

IR.1.01.01.1 I-MINDING slogT POITIA111 INOPEEABILIl OF TRAIN 6 'TICSI SPEC ACTION INT11 REQUIRED FOR DO 21 (SAME AsIRI.II 
CURRNT LIMITING BDING DO TASTING, NOMI FOR NORMAL LOAD TESTING 

12.2.02.01.I 151-11111 ERIR1 OPIN INOPIBILITE Of TRAIN 1 10R 511. NO IINCLUDIS CONTROL ROOM NANDSNITCN 111 (SANS AsI....I 
(IIINAIERI IfRCT FOE SISLOF NI-Ill. fica SPIC ACTION Bulk? RQUIRED 

SUEVRILLINCR)I INCAUSI Of BUS VOLTAGE 
DEGRADATION NAICEI WOULD OCCUR ON HIS 

IR..O.DZDAR-IH - .SZRCI. - OPRF19 SAIA I..ZII .3 ITRCN.SPRIC-ACTION ITE! 111U11R1D.10 OR DG I (SAiAS Is .~.I...- .- - - ___ 

IR2U.lR(8611111) 111 CONTACT LOAD T18TING 
121.201 i 5-1RV1 151-1RC0 CLOSED (SANElA I ...IR 10NRML POSITION. INCH PIC ACTION EIl! 11 (SAN AsIZ. .I 

~~ - - . ..- - - - - - -.RIQUR101RDOG 1,11 TSTIC--. . .. . .- . . . .. _

IZ.R.0R.03.I 152-1R!1 llz-IlCIN OPRM1 (sAlE It IR.RR.III OTCSIIC ACTION ENTRY1 BIQUIEMO FOE Do 2I (sAi is .I..I 
(hEAlER CALL SNITCNI LOAD TASTING 

I . LR~LALRSRJiD.....IL-I~iS ... CLOSID 11SARI AR 11,111.1.11) -102M .NBOBAL HBI IlRCN SPEC.ACTION ENTR RD11 (jiAM SA....~ - . . . __ 

(EREAEER) CELL SMITC1 11IQUIRID FOR DO LOAD TISING 
12.R.02.04.1 102-1111 BUS NRC IRSIOC VOLTS LON IMIPERAMILITI1 Of TRAI N VItI N1IASS ITICN SFNC ACTION INTRl REQUIREID Nill 21 (HAME AsIR .I.I 

I?.l.03.0I.I I52-RcoR M11RA1ME OPEN INIPIRANILITI1 Of TRAIN N FOR SiN, NONA INOEML INEDIR 1R1A111 FOR BUS N1C. TACO 15 (SAMEI AS RIS.I 
IRRALII - - - - PON SISWoP. .. -.-- - SI. TOURRQUR OR RS 18- --- ~ - -~-- -..- --

CONDITION OUR TO INARELITI Of ALiRNAT 
OFF1ETE SOUMC TO MAINTIA IDIQUATE BUS 

1110.11M 1cl 11111 CLOSED IINOFEILITI111 Of TEAIN ABFOR SISLOP, NORML POSITION RI (SAi As .I.II 
INOFERAMILItI Of TRAIN A FOR SISLOP 111N 

_________________ - -- ~~~DECID GEi 1-CONDI1TION3, IONA FOR SIL. . __ -- _ _ -- . .

1210.0RE5-1cl 19- 1LAVI CONTACTS OPEN 1(SAME As IRR2I.IBLA! ACTUATID It SEQ I 0R NB 1RC UV RI 19A111A I ...II 

I 3-0 12CR)- INt-I BL! CONACSJ CLOSIP AD AINIl.3II. SiI.LLLIT~lDTSQIIAL . 1AiAD~1~ 
18111I1k) (ON) HliFR11,1CNAT1IkSVl 

IDA PREVINTS RITIF It Bill SUESRQURNTLI 

(12.03.03.2 lIR-IZCoR C-IRE CONTACTS CLOSED INOPDRAEILITY Of TRAIN B FOR S1S, NON STECII SPIC ACTION ENTRY REQUIRID FOR RI (SAIl ASI.3 III 
(1111A11R1 PROTECTIVE TRIPS FOR SISLOP THIS CONDITION OUR TO INABILITY OF 

ADQUATE BUS VOLTAGE DURING SIB LOADING 
TANSIENT1 

15.3.3 2IICOZ - -- -C-lIFNONAT CLOSED IkOPIRADILITI Of TRAIN B FOR SB MNI !.11.II ASIENI.NUIDF8 3 SADI I-l.  
IM (RADEI P ROTICTIVE TRIPS FOR SISLOP THIS CONDITION DU1 TO INABILITY OF 

ALTINATI OFFSITI SOUICEI TO MAINTAIN
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ITEE I DEVi10 I-_ COEPOSENT I FAILURE MODE EFFECT ON SCCS HEARS itl . . .. ACTION ITI .l... IISp DISCitlPlE.  

12.2.03.05.1 152-12C02 a' CONTACTS CONTACTS OPEN P0IRIA1 LONG-TARN IIOFlRiBLITT Of 1TECI SPEC ACTION ENTRY REQUIRED FOR (SAll AS 12.1.3.5.11 
(81iI11 TRAIN I DUI TO INABILITE TO TRANSFER BUS TNIS CONDITION. DROOP BORE REQUIRED FOR 

- . 1.1. 12C.FRO DG.tO.ALTEI11tl.01 NORMAL__ PARLLLLORAILIQJDRBI LC._ 
OFISITI SOURCE WITOUT LOSS OF BCCs OF DO LOADI0G. DROP AND PICIUP OTDINISE 
LOADS REQUIRED 

11.103.01 152 ..COL "s"CONTACTS . CONTACTS. CLONE. lOPECABILITI.Of TRILB.1G .TICLINCACTIOS- UQIIIAiRELOL...... (5181.... ISAID. ALit.I .3.Ll1). -- ____________________ 

(B8All) Till FAILURD. NORBAL POSITION.  
ISOCROMOUS BODE REQUIRED FOR LOB, LOP 

08 1302 tiltl~t mHull 110FR
FPIQUDNCt FOR LOAD 8Otol PlrON8ANCI 

12.2.04.01.1 152-II104 BREADED OPEN TRills ALTERATE OffPITE OURCE aNORtAL POSITION DURING PLAN Bil PRIOR 14 (SAll AS 1..4.1.11 
. . 18hIE l HQFIRBALL. RESUTIG I N TENlTIAL TO SINC8011111G.BAINL RI SIGL .... A 

L01G-TR8 INOPDRA8ILIT OF TRAIN B FOR DOSD CALC RE (to PRDCLUDD CEDIT FOR 
SIILOP DUE TO INABILITI TO TIANSFIR BUS RCPs) AND 801 8RV RDD SINCt CANNOT 

II. RC I08OE-G TOtSITE. OUICI 1t1 .. JSTRI.CP&..l0 BUS 1IC.  

C-111t ILutle Lot 9013-SI1lllLOP 11!100t IITIB11RUPTIOil Of 
DCCI LOADE DU TO VOLT TRANSIENT 

A.2,DIAL.LlZ:1180L iliAH.E.. OPN Till-.LALTRIATLOFftIT SOURCt._ IORA POSITION DURING-PLlTi l 3L (SAE AS..... - __. .- 1 
(88EAllD) INOPERABLE, RESULTING II POTITIAL TO SYNCERONIZING Hill GIN TO GRID. ROTE 

8LONG-Til8 IROPERARILITY OF TRAill FOR DOSE CALC REV (TO PRECLUDE CREDIT POE 

_____ ____ . ... ~..... . . s(11ot MUI1Ll!IILITIT HiEAlI.iS.ete.AILIODL D IS.I AlE..t lAlNL.... . . .~ .__ 

*2C PEON DG TO OFFSITi SOURCE RITE START ECs FON BUS DIC/ZC 
C-IPNt RELATED LOP POST-SIS/NISLOP WITHOUT INTERRUPTION OF 

I..CCILLOMIll..10 IDL182AilllL.  
12.2.04.01.1 152-11014 81 (RELAY CONTACTS CLOSID NONE IVRIFICATIO1 RIRED TEAT RINl (SIE AS 12.1.4.2.) 

1(811111) ION) GENERATOR UBDilVOLTAGE BELAI 2212 

NUD FAILURE DB TO FLASHOVER BY RESIDUAL I- - -GENERATOR OUTPUT 
12.NA01R) 155-4 INOPERALE, RESULTING IN POTENTIAL TIS CONDITION 

(R1ELAYS1 LORG-TRN INIPRAILITY OP TRAIN N OE C-StilATO 0117I911LO 

TRRll ER)LTAIN/A/I-S 1 17lON) THIS CONDITION. CONTACTS CLOSED 1 

PROTECTIVE TRIPS OUT-OP-STEP, OVERSPID, LOSS OP FIELD, 

. -- STATOR GROUND, SUDDEN PRESSUR, OR 

OVERCURIENT 

12.2.04.05.2 111-11D04 .194-3 IN!LAY) CONACTS CLOSED (Smn A i ...Z . 'lCE SPEC AC111TO N NTR REQARD_ FOR . .. 51 U ..]. -;NNA 

IIOtABIBSLo)T THIS CONDITION 
l.2.O4.06.l 112-11011 *a CONTACTS CONTACTS OPEN POTENTIAL LONG-TElR INOPRAELLIOIGI OP ITIC SPEC ACTION ENTRY REQUIRED FOR (SUED AS.F 

TION VOR SISLOP DUI TO IIABILITY T COTTAITIOS.FS AUS 1 SLON 
I 0TNSFR DS C PEON DO TO OFFSIT COASTOWN NOT CREDITED I SIS/SISLOP 

SOUNCE FOE C-IFBR RELATED LOP, NITHOUT EVENTS 

LOSS OF ECOS LOADS
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REPORT 
DVIC1 t COMIORINT 10 FAILURE 0ID EFFICT 0T 8CCS lIl ACTtlI I7i.- .sk DISCPLIEl 

12.Z.04.06.1 Ilit-l1104 a CONTACTS CONTACTS CLOSID Mol 1101 REVISION RID: ISFE ?RO DoC TO ALT 35 (SAMl AS 12.1.4.6.21 
(88EAlft) OFFSITS SOURCE BUST OCCUR MITE BUS IM 

HIBEGill0 81R08115.ti.El CLOSEJ Ti - - - ________ 

TilS FAILURE 
12..04.08. 15-1101 BUS M IIVDC VOLTS LON Tfill I ALTEIIATE OFFSIT1 SOURCE ITCE SPEC ACTION INTRH RIQUIBD FOE (SAM1 AS i2.1..3.Z) 

.. 8thlARL....CONTROLPONERI 110PERAsBLI, ASUiLtilNi.10TMTlif L.. II.IOSCONDIHIOL ___ .- -- ~ ___ ____ 

LOIG-TIRN INOPIABILITU Of IMAl I FOR 
ILOP DU TO INA1ILIT TO TRANSFIR BUS 

_11 0.1 OfilL00G II 
C-lME RELATED LOP 

12.2.05.01.2 BUS IM 8D8A88R(3) CLOSID EDUCED TRAIN l ELICTRICAL MARCIN FOR 'NORMAL POSITION DURING PlNE OPERATION. (SAi AS 12.I.4.3.Z( 
- NS L ------___. _81 LAI[ili TI1 ilitticL.TcI.CASTIOLIlTimilittill 

CLOSED). TRAIN I ALT OFFSITI SOURCE ALSO T1IS FAILURE. FAILURE TO T8IP RCP AND 
INOP, CAUSING POTiNTIAL LONG-Ti IN? 81CITIR SON ACCIPTABLI F0 519 8.  

OL 110-13181,010110-10 I .,LD1- TO.IIIl VOLTAGE CALCULATN1,01.-01 J3 1- f.  
TO TINSFlI lUS tiC PROM DO TO OFFSITI POST-BC? 3551 CONFIGUEAtiON() 
N/ C-IFuR LOP 

CL 011.10. NVIflllu113,0L- TO UISl.LCIlilH ll _1 1 18II Rll Ah 
SE LOADS (ON) PRICLUDI CREDIT FOE SCPS. 101 REVIlION 

RIQUIRED TO ADDRISS POTITIAL INABILITI 
TO E1BTART BCPS IN UNAFFECTED LOOPS 

12.0.05.05.2 BUS 1il 194-3 (RELAII CONTACTS CLOSED NoNE POE SIDISIELOP ISTt DOSE CALC RVISIOC REQUIRED to 35 (SAI AS 11.1.4.1.11 
1SA LOADS (ON) PRECLUDI CARDIT FOR CP1. 101 REVISION 

TO BRTART RCPS IN UNAPPECID LOOPS 
12.1.05.05.2 BUS UIB 186-$15 CONTACTS CLOSED NoNl PoE iS/sISLOP ISOTE DoSE CALC REVISION REQUIRED to 24 (SAME As 

I AIL il L (9N) PRECLUDE CIII ! Cu _ .  

12.2.05.0. EUS Ill BUN Ill I5DC VOLTS LON.... UCED ELEC MARGIN ON ROTa TINS FoR STECI SPE ACTION ENTR REQUIRED lot (i is 
ISR LOADS CONTiOL Pols SIN DURING PLANT S81 (NI US Bills INOP A TOM P11TE NOUiCE ON TRAIN 

_______HPq - - - - - IC1.J ijOAEJ±?aIIALT 1. FILURE TOTIP RCPa 31019 ACCEPTARLE 
OFFSIDE BOURCE INOP, CAUSING POTENTIAL FOR SIS 11 BUS VOLTAGE CALCULATION 
LONG-TERM INOP OP TRiNl B FOR SIDLOP DUE PC-3325'1DC-321 FOE POST-DCP 3152 
TO INADELITY to IPRR BU SC TO COFGRAIN......--- - . . . 1-_ L____y 

OFF3IT1 NJ C-11M1 LOP 
itZ._.0.01.1 BUS Ill 194-3 (RILA) CONTACTS CLOSED NoNE FOR 3181313141. TRAIN A ALTERATE ITECE SC ACTION ENTRY REQUIRED 2I (SAME AS 

* ~ CONTROLS (0N) .. OIIEAALBEATRRTROEAE ENVREN(1.RS NRIE RM__ 
DISCONNECT OPENED, AS NORMAL ALTERNATE OPFSITE SOUECE 

12.2:0 .01.1 152-12C00 E8841 OPM TRAIN A ALT OFFSIT SOURCE INOPERABLE, ll1 REVISION REQUIRED TO PRECLUDE RCP 24 ISAME AS 
CAUSING POTENTIAL LONG-TEM.0 . ISTART CPO BUS NlIC/C POST-SIS/SISLOP 
INOPERILITY OP TRIN B FOE SISLOF D1/ TO PREVENT LosS OP ECCS LOADS DUE TO 
TO INAiILITC TO AINSF BUS lC FEO D0 WD O SE C BUS UDIETVOLBAGI T ASlNT. S(A 
iTOl OSIt SOURCE FOR C-IFI RELATED DOSE CAL RAVIEION REIREt TO P CLUDI 

LOP. 1CP B CANNOT BE lR-ENiRGIZED FROM CREDIT FOE RCP O PERATION 
MOIU/E-IPMR POST-SGTE 

i2.2.07.1.1 !52-12COI __ RDA111 OPEN TRAIN BIALT OFFSITE SOURCE INOPERABL, $Sol EIVISION lVip~1DTPRCLUDVC' I35 B ASm is ..iI 
- (hOFIRRF CAUSING POTEOTIAL ESTFA PROMI BUS ICIC UOST-SI/ILOP 

INOPAEILITY OF TRAIN E FOR SISLOP DUE TO PED3 T 3 L3 Of CCS LOADS DUB TO 
TO I BILITI TO TAANSVL E BUS 0 C IO G SEVERE BUS UNDIRVOLTA RIASINT. SR 
TO OFFSIT SOURCE FOB C-IFVR ILATED DOSE CALC DIVISION RQUIRED TO PRECLUDE 
LOP. RCP B CANNOT 8E Sl-EllGIZD F0OM CREDIT FOR RCP OFRATION 
IAIN/B-IFMR POSt-SGTR
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a..1 

1 -- DIVIC 10 -CON1ONEAt 10 . FAILUE 8OD EFFICT 0 ECCS IEI.AIS --- ITRI- ACTION ITIU-. u lISP DISCIPLENI 
- ---------------------------------------- -- --------------- ------------------ - - - - ---- -

12.2.0.01.1 152-120CI . 8EIll CLOSED TRAIN B INDPRELN FOR SISLOP, NIDUCD 11011L DURING PLANT STATP OR DISI AS 

REI11)1LIANILETV FOR 113 ALIGNNINT Of ALTIRNATE OFFSITI SOURCEI TO 

(CP RBITAll P)3T-1E8/3E8L4P IN tREE 
ALIGNNNNTI~ TO PENVINT LolS OF IMC LOADI 

~~~~~~~~~btt -1vul -0-1011110 --- - - - - - . . -U-OIVSMU-.UROTG.ANSNI o _____ 
12.2.0..01. 152-lICal BREAulR CLOD TRA INOPRARLE FOR SISLAP, REDUCED IORAL DURING PLINT TARUP ON 24 1ANM Is 

(B11REAE RELIANILITI FOR $15 ALENINT Of ALTIRNATI OFFITI SOURCE 1O 
____ ~ ~ ~ ~ ~ ~ ~ ~ 111 - --.-. .- A-..-RU JLUANGI UQUI1.1110-M,11CLUDI. .- .  

1c2 .2.ST1T PO1T-5-/00SLOP IA Tall 
ALIGEII TO FERIVENT LOSE3 Of ECCI LOADS 

- ~ ~ ----- -.. . . .UR TO JIVIDS BUSI UNDRRVOLTAGI TRANSINT.1 1__ 
12.2.07.0I.1 152-IZCOI BREA1ER CLOSED TRAill INOPIAMIS FOR SISLOP, REDUCED 1NliAL DURING PLINT STARTUP OR I (SAIII AS 12.1.1.1.1) 

BILIABILITI FOR S1 ALIGNIINT OF ALTIIATE OFFSITI SOURCE TO 
I US - I MC - 101 CAMG QU1R- TO-fPUCLUDI 

lCP RESTART POST-1SIS/LOP IN TEll 
ALIGNEiNt TO PRRVENT LOSS OF ECCS LOADS 

UNTO SIVIS US1 1 UNDIVOLTAGIEANSIR T-
12.2.01.DI.Z I52-I2CEI Sig 2 CONTACTS CLOSED INDPIA ALITI UP TRAI NISLTPNOI silIcEI C ACTION ITRI TEQUIIt D T 2 (SANE AS 12.1.4.1.1) 

(RREA1( (13-9,11 ONOSI TI S SIS AOURCE, RESULTING 1N POTENTIAL TiM FAILURE 
_80_$1C-SQLONG7TIRd lSNILIT Of TRAIN I -ORl-td-8 

UT iLOP DUE TO O li LITI TO EANSFR lt 

tic PROM Do to OFF1IITRSOURCI Nito 

I2.Z.A?.DR.Z l52-ECAI 154-4 11REL111 CONTACTS CLOSED REDUCED 1NELIA8ILTI Of 11 TRI BFll 511 ITECE PIC ACTION ENTRY REQUIRED NITE is (SARA I ... I 
CLOS10) (Oil DARING PLANT STARTUP (08 1IR/ZC EUS 3C 1NEEGIZID F(oSMI OFASITI 

MIIABI 3LOP TRIP SIGNAL 
11.1.01.01.I I5zlcl-CU CONTACTS OpEN POTENTIAL, LONG-T1RN INOPERAILITI Of 11NO11A PO11ITEO1 DUEING PONIR OPERATION. (MAIA I ... N 

Hi-l I. 1A RIISLOCDU TO LQUl lTILUM 
TMEFEERUE o C FRcioM Do TO OM FAILRIC . DROOP ODE EQUISRO TO CONTROL 

SOlC VITO C-IFIR RELATED LOP. NONE FOE AG LOAD VilE PILLELED tO OFFSCT 
- - - -018 TSIE0I IDINOPLAND CIUl -..  

RIQUIR13D 
IIZ.l.1.IE.1 ISE-IECoI BUS SEC iIZVDC VOLTS LO S IICPRAMBILITI OF TRAIN 8 FOR SISLOP, SICE MAIC GRAITOR COASTDO ON 1l (SARI AS 12.1.(.3.I) 

(011). . oFp TRAIN 0RS, ISLPNIPTRIT IAL - - -T-I IUSE 
ALIGNED TO ALTERNATE FFSITI SOUCI DITICTION, MiTE OR OITEFUT A CONCURRENT 

SINGLE FAILUDU, TOCA SPEC 3.0.3 fNTIt B 

ALIGNCD TO DT ALTETRATI 0TOITOC SOURCI 

DUS IN IZ5VOC VOLTS LOW 8011E10RAILIIL OI TRAIN O E SllIIC I ACI IIORST 1181 ANIT l35 (SAll AS I.1.3. 1. 11-
(ERIANR) CONTROL POWER AND TEAIN FOR SISLOP 17S TAIN N 8 FF1CTRI BUSSES PREVENTS SISLOP 

ALIGNED TO ALTERNATE OFFSITE SOIRCE DETICTION, MITE OR NITEAUT A CONCURRENT 

Ill 9L18_F1ILU0)..E0B1 FOJ.Ill QLTEL t0JiQUICL 

REQUISRD NEENIVtR BUS Sic S IRC I 
8LIGNID TO TEO ALTERNTLSIN II SOUSI
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__DEVICE 10.. COMPONINT ID FAILIUOR 008PFCT ONiC Ice N---- t ag _ATINSSP11DISCIPLIVE 

It-1.09-11.I 152IO IA1hI OPEN TRAvIN 8 CC3 INOPRIAMLI, TRAIN A CLI ISST It IkV 111I031 Sill Hl IEAR Cl ILAS AlIs~~~ 
(811M11111 BlAT REMOVAL DIGRADED 1...1 AND 1...1. ADDItIONILLY, 

$I/I1 PuM PRIOR to LOIS of 115VDC Bus 
It10 FOTiI AILUIB, to INIUII 1I 

E22.90l1O5-1COl1l41 OPEN1 TRAIN I Mccl IIOPMRABLE, tRhiN A CLI 133ast Mk PilotR Bill. Ill ItIMI is (lARE AS OI5Il 
(IIAEMI - lAt R110VAL DIGIADMI I~..~;ADV23ll DDITIONALLI, 

Bills PUMPS Pilot TO Loll Of IZIVIC BUS 
11 FOR MI FAILUII, TO 1N3URE It 

11l.Z.01.O1.Z 151-IOCID ARMED CLOSED RoNE IIe EPIC ACTION ENTRY IMQUIRMD it Iles (BARI A .i lIl 
(BRMARII( EGR it IMIGIZIB flR us 1l -3 MI 

81IMII 
11l..1Z.06.1 Bus IZC IEo I CONTACTS 01MM INOPEIAILITI Of TlAIN a to& IIILOP, smoRnAL POSITION. NAININIDI IlIP SIGNAL 35 (SAME Al 111-..1.0E 

-UNDILYDIJGA.AIlI]- 101 loPss MVI III . IQQIIEJILI 31 IADI 0lIRIYI-MJAT----------__ 
CONTROL POI-SISLOF. COED PS, IR DR PP. tPCV 

PP AND BU! 11112 111 B21l All WOCII 'I.. . .. .. . .. .. . ~USAT 111113AINAINEI89 TACTS 
OR OVERLOAD LOCIOUT l11LA,11ACTUATION _-I 

lZIZ-1.? BUS IZC 111-4 CONTACTS CLOSED INOPEEABILITV OP TRAIN B iLOCEOUT NOT CUIENTLI PROVIDED 10l N3l 35 13AMI S 13 2.1.11.6.11 
- JDIB W4JQ £JI EL -- (oNil LQADLIZC1!USILkSCE[INjAgIATI.. - _ - ___ ____ _ - - _ -- __ - - -CONTROL (111,1121 MINTAIIDI S13LOP SIGNAL ING. CONDENMATS 

S-- -- ~~~OP OVIRLOAD LOCIOUT (El.- tIcNI. _______ _
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A, 11N ITEMS FOR SIGNDIll01 Fh!1S 

ITIE I DEVICI ID CC0IPOGNT II fAILUES Noi EFFECT ON ICCS iiMAE l!Et ACTICN 115T ARSP DISCIPLINE 

TO RRO111PTIAN Of AU1ILIRIESICUDN DS RB 1-11NEBIZE SNOB 1 ACSAGIS ROUTES (INCLUDING IkM SEGE ROOM, 
______ - ~ ~ ~ ~ COOLING, TRAl B MQINTIL I INQP.DIIIAQWI IN T FIT CWL 1IY 1119 MC IN O00 N 1 B AILHCTOB APULL - .  

ITRUT OPO CIS COOLING. REDUCED KIN IN1TERRU0T Of CLNG. VERIF OF B/U ,CIE 
LOf ALTERT ALSO LRD. MAIN lHASI 

T)AIR CLG 
12.3.0.0. 52-1102 I F INJCTION, OS 0. OEV END TO EVALUATESHIELDINGO0 BEST-ESTIKAti S0URCE TERN TO NUCLEA1

(B IRIAIERI A O AND IN PUMP POTENTIALLY 1MG? DUE PROMPTLY Ill? 11ON-1SNTIAL SNOB 13 RESOLVE MANUAL ACTION LOCATIONS AND ACCRSS/BGRISS 
______ TO INTERRUPTION Of 1111ILAR113 INCLUDING LOADS AND fif-ENERGIZR SNOR 11. I. OIITR3 Nill UNACCEPTABLE Tll-SOURCEI TBIN DOSE - -- -

COOLING. TRAIN B1 POIBNIIALL? [NOP DUB TO CONTAINMENT PIT CALC REV IND TO IBCL I0 RATES 

IINTIUPTION Of C11 COOLING. REDUCED biN INTERRUPT OF CLOG. Vil? F11 ,1P/! CIS 
RLAIIYOF ALTERNA10I OFFSITE SOURCE VENT IDIQUACI ALSO BRD. MAIN l~iA HAS Z 

8-O TRAINS OfFORED AIl CLOG 
1A. 3 .01.01.1OS? 1). 101 RIM BRD TO 03.1 OBTAIN REGULATORY RLIEF FROM T1 SOURCE TEENS FOE LICNSING 

______ _____A DG AND BPM PUMP POTENTIALLY 110P DUB PROMPTLY TRIP NON-ESSENTIAL SNOBI 13 SINGLE FAILURE IVENTS If BEDDED BASED ON DOSE 
TO INTERRUPTIOB Of AUIILIARIES INCLUDING LOADS AND BE-ENEEGIZE SNOBI #I. CALCULATION RESULTS 
COOLING. TRAIN B POTENTIALLY IMOP DUE TO COMTAINP.RNT fit CALC REV NOQD TO INCL I0 

-. . . . . . INTRRUPTION Of C1I COOLING. REDUED HIM INTERRUPT OF CLOG. V!RIF OP 1111 CAB 
1ELABIIT OFALERNTE FIITISORCE VAN AEQUCYALSO BIRMAIN IFA 14ASz -- - -- ~

123.1011 2112 8ill O OCDARCO 

IZ.3..01.01.1 52-11A BREAER _ OPEN $TRAIN A lCd hOP FOR INJECTIO N 80! CM FROM SST 01. 101 RIV END TO 11.1 DBTERKINE LICENSING BASIS FOR BEAC AE: LICNSING 
(BREIIRI) A DG AND BFN PUMP POTINTIALLY INOP DUB PROMPTLY TRIP NON-ESSINTIAL SNOB 13 POST-ICCIDINT FUNCTION AND BE: SINGLE FAILURI 

TO INTERBUPTION OF AUlililES INCLUDING LOADS AND R-ENEIGIZ I SGR II. C 
COOLING. TRAIN B POTENTIALLY LNOP DUR TO CONTAINENT PIT CALC RM R D T10O INCL oL 
IlfTRUPilOiiOF Cit COOLING. REDUCED HII ITEBRUPT di CLO. I819 OF Bil C/B 

RELIABILITY OF ALTIRATE OFFSITE SOURCE VINT ADEQUACI ALSO RERD. MAIN lIM1 MAE 2 
TRAINS OF FORCED AIR CLOG 

1-.01.01.1. SZ-1102 111111k -OPN TRAI A ECCS INOF FOR INJECTION, 8AIN 34800 ACB FROM SST fl. 101 REV REQ TO I3.? VALIDATE OiRVISE APPLICABLE POST-ACCIDENT SECHANICAL 
ERESR A DO AND IFI PUP POTENTIALLI INOP DUE PROMPTLI TRIP NON-SSENTIAL SNI 13 TEMPRATURE CIALCT FO: CONTROL ROOM, CE PP EOON, 

TO INTERRUPTION OF AIIILIARlIS INCLUDING LOADS AND R1-1151E Z SNI Nf. IkS AND 480 SN ROOMAL, AND DETERMINE DURATION, 
COOLING. TlAI B POTINTIALLY INOP DUI TO CONTAIRMIt /IT CALC REV R1D TO INCL 10 If ASl, TEAT CONTROL ROOM TEMOULD BICRD S OR 
INTERRUPTION OF C/B COOLING. REDUCED ElN INTERRUPT OF CLNG. VII? OF BiU C/ CS INSTOGIC LIMITS AFTER FAILURE Of NORMAL 
_ELIABILITY Of ALTERNATE OFFSITE SOURCE VINT ADIQUACY ALSO 8R8D. MAll IFN S BAS 2 MYAC 

TRAINS OF FORCED All CLlG 
I2.3.01.01.1 52-112 BREAEE1 OPEN 'TAIN A ECCS INOP FOR INJICTION, TRAIN '480 ACM PROM SST NI. 801 kE R0D TO 10.3 OTAIN REGULATORY RELIEF TO DRoIR HAsC LICENSING 

RREAKERI A DOG AND IFN PUMP POTINTIALLI INOP DB PROMPTLY TRIP NON-ISSEETIAL SNGR 03 MODIFICATIONSIFi ANY, DT 8RIINED TO BR MIDI 
TO INTIRRUPTION OFAUIILIAIS ICLDDIC LOADS AND SI-EEIRCIZI SNOB Ii. CCALCULAI S 
COOLING. TRAIN B POTINTIALLI INOP DUE TO CONTAINMINT P/T CALC RIV M8R TO INCL 10 
INTRRUPTION OF C/R COOLING. RIDUCRD HlI INTERRUPT OF CLAG. VEI1F OF B/U CIB 
R1LIABILITY Of ALTERNATI OFFSITE SOURCE VINT ADIQUACI ALSO 8RE0. MAIN 11FR ASI -- 27 

TRAINS Of FORCED AIR CLIG 
12.3.01.01.I 52-11112 BREOERB OPEN 'TRAIN A RCCS 1OP FOR INJECTION, TRAIN 8480V ACM FROM SST Nl. E01 REV BIRD TO 18.4 RVISI PROCEDURES INCLUDINGTACO SFRC ACTION OPIATIONS 

MEAIERjA DG ND NF PUMP POTINTIALLI IN0P DUE PROMPTLI TRIP N1N-ISSINTIAL SNOB 13 ENTY CD TO JUSTIFY OPIRATION 
TO INTIRUPTION OF AUIILIARIES INCLUDING LOADS AND E11-112RGIZE SN I. UNTIL COMPLETION OF A! REQUIRED 000 
COOLING. TRAIN B POTINTIALLY INOP DUE TO CONTAINMINT P/T CALC RIV 8800 TO ICL 10O MODIFICATIONS 

INTERRUPTION OF C/I COLIAG . RIDUCID MIN INTE UP'T Of CLIG. V88IF OF E/I C!R 
IELIABILITY OF ALIlTkOAT OfiSITI SOURCE V8NT AUI L O 810 0 EW. MAIN Ifl HAS 

TRAINS O.1 FOCID flR CLilG
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IHEkGRlCt CCOB COOLING SISTER SINGLE FAILUBB ANALISIS 

Sig 080FS UIlT I

REPORT 
1.1 ~.iiz1 i~ ~iI~!I~!!E:: ACTION ITEMS FOR SIGNIFICANT FINDINGS -I 

[I I DEVICE 10 COMPOSINt IB FAILUI8 IIDDI EFFECT 0N IcCs 11Ak1S liBe ACTION I1l1 BisP DISCIPLIll 

J.01.01.L :110L BTRA..OPl NtSll A Ccs ACe 1l 5t II.01 nID0 TOR II.I VTIlNIF COQTI O8000051C1ALCULAILoS AL NUCLEAR 
(BAl DCND HM PUP POTENTIALLI 130W DUI PROMPTLY TRIP NON-ISSINTIAL 5N0R 13 CONSISTINT Ill SINGLE FAILUll BASIS (G. 10 1ill 

to INIl8PTIOil Of AUILILARIS INCLUDING LOADS AND St-liBRGIZ 85G I1. IN1ICTIO 001OD SPAI, I all NI PUMP IND g0 CREDIT 
__ -lCO TRALllNG. 9ETILL.L Dil TO1O11A11it pit CALCII1E180 OAIGL.I 10OIYAGC 1IL- U IT L.U 

lINTlRUPTION Of CI COOLING. IEOUCED Oi INTERRUPT OF CLIG. VIIF OF 8/U CA 
IRLIAS1LITY OF ALTIIATI OFFSITS SOURCE ViST ADEQUACI ALSO E100. MAIN IF1B RAS 2 

STAIN OF FORCED All CLIG 

II.3.01.1.1 52-1102 811A111 OPEN $TlAI$ A IcCI10? fog INJECTION, TRAIN S110V ACE FROM S8f 1I. 101 RV END TO 18.1 REVISE CONTROL ROOM DOSE CALCULATIONS AS Pik Of NUCLEAR 

(BRREARR A D0 AND 1111 PUMP POTENTIALLI 1101 DUB PROMPIT TRIP NON1-1531T#A11VR 83 UWEBB CHAPTER Ii RJANALISIS USING CONTROL ROOD 

E r --- TO I113Th PYOLON 1E Jk4iJ RM I!U L1Q4V.I811tiilI AAILITT UPGRADE CRITERIA 
COOLING. TRiNl I POTENTIALLY INOF OUR TO CONTAINMET1 P/I CALC REV 11901 TO INCL 10 
INTERUPTION Of C/I COOLING. REDUCED DIN INTIRI1UPT Of CLNG. V1111 Of ilU C/I 

___________ ____________________I I1LIAtA1!!iiLiR OFFSITE_ SOURCE VENT DEU Cl ALSO 119D. MAIN IFNI HAS I -- - - ~ __ 

IIRANl Of FOLCED All CLrG 
It.3.81.06.1 52-1101 02-IO) OPEN 031 $TICE SPEC ACTION NTRY REQUIRED It83CR No FURTHE ACTION EQUIRID. CONFIGURATION 

(1111111 1 *ICo tic?...... I W- .VIQIIRIiYA JUS 0A- 1R1. ~IiMI BY PC! I-ML! NEW -CONIGURATION _ _ _ 

12-T1... N210 85l (11A11 05_FI L A- 1 

1ST . 1 CONTROLLD BY AANIENT 0ill (CI III) Pik SOI-9-1 

111.3.01.01.1 52-1101 86 (RELA) OS STRAIN A feC INOPERABL I 1 ORLY1D FAILURES RESULT FROM LOSS OF 04.4 VERIFY CURRENT 101 FLOATING STEPS ADEQUATELY OPERATIONS 

______121111__ fREAER!- . 19IALLY IN0? DUE TO: USISOLIELE CCN COOLING OR BATTEIY CHARGING. E0I REV ____ ADDRESS S1JJFI TERNINATION WITS IZ5VDC 808. FAILUR it___ __ 

FLOMWPASS, LOSE Of LO-LD INST LEVEL IEND TO TRIP AFFECTED SI/Fl PIP BEFORE DC 
TRIP FOR TRAIN A 31/, LOS Of C I P I LOST. OS .01 BEV 1 00 V OR 1O 

____________________________________ .COOLINF. TIllI 8 POTUTIAL LID 189 IlTO CONTAIilODT 5,0T MI CALCl10 IIIC 10L. . -------. ___ 

lEDUCED RLIIILITY Of ALT OFFSI UI NO FILTERED VAC. VERIF O F B 1 CIE VINT 
SOURCIi. Bch ALSO UNAVAIL DEUIAC ALSO 1E 9 .  

1.1.01.011A 52-1101 86 (RELAY) ON IT1All A T IECCS! iOPEIARBLl. TBAls a DBLtTiD FAILURES RESULT FROM LOSS OF I. COMPLTI CALCUL ATICON I SC-3410TO DIUTERAINE OECANICAL 

(111A1111 POTINTIALLY IN? DUB TO: UNISOLAILI CC COOLING 08 NATTill CHARGING. 101 8RV ACCPTABILIT Of STCCCOSY 12FASSD CONFIGURATION 
FLOW IPASS, LOSS OF LO-LO INST LEVEL 11 To TIP AFFICTiD 811il PIP BIFOE DC 
TRIP FOR TRAll AIJ1/9, 1,8 O C POWER LOST. DOSE CALC 8EV 8100 FOR 180-
COOLING FOR 1CCI ACTUATION AND CONTROL. IN INJ NODE SPRAI V 5 E11 I PP IND 
REDUCED RILIABILITI OF ALT OFFSITS 10 FILTERED 8VAC. 1Etif OF 6111 CIA VET 

ISOURCI. ICPs ALSO UMAVAIL AIEQUACY ALSO RID 

ON ISAli ICCS INOPIRABLE, TRAIl IDELAYED FAILUIlS RESULT FROM LOSS OF 5 (SE A LI (- 0TDi1I AC 
(ERNAIRI) POTINTIALLY N111 DUE TO: tNISOLANLE CCV COOLING 08 BATTERY CIARGING. E01 EV 

_FLON EPAS, LOSS Of LO-LO INST LIVEL 1i90 TO TRIP AFFECTED Slft PP BSFOl DC 

TRIP FOR TRAIN A SINI, LOSS OF C/I POWER LOST. DOSE CALC lE 11 010 
COOLI G FOR ICCs ACTUATION AND CONTROL. KIN INJ BO SPRAY NI Oil if NTH PP AMID -lDUCID 1ELIABILIT OF ALT OFFSITE 10 FILTEIID NVAC. VEIF OF 8111 C/A VENT 
SOUBCt. ICPs ALSO UNVAIL ADEQUACY ALSO 110.  

11.3.01.06.1 52-110Z 86 1111AY1 ON ITRAIN A ECCI INOPIRABLI, TIAIl 8 DLAY1D FAILURES RESULT FROM LOS OF I1.1 RIVISE SGTR DOSE CALCULATIOS (AS NEE01D TO NUCLEAR 

POTEITIALL N 15OP DU TO: UNISOLAILE CCI COOLING OR BATTERY CHARGIEG. 101 REV PRCLUDE CREDIT FOR IC 1 k CROPTER 

FLOW 8YPASS, LOSS LO-LO RiST LIVIL -RE0 TO TRIP AFFECTED SI/Fl PP BIFORE DC IS IBANALISIS 
TR1P FO TRAIN A SI/Fl, LOSS OF C/R POWEl LOST. DOSE CALC R1V E0 FOR 10 
COOLING FOR ICCs ACTUATION AND CONTROL. MN INJ MOE SPRAY W/ 018 IR VTR PP AND 
RIDUCED EELIASILITi OF AL OSITf 0 NO FILTIBID IVAC. VIEIF OF Bil C/I VINT 
SOURCE. RCPs ALSO UNAVAIL ADEQUACY ALSO 11QD 

lz.12.3.0 .2 12-1103 BREAKR CLOSED IT1015 A POTINTIALLY IO OUE TO VOLTAGE TIC SPEC ACTION CIIAD IT N1Bt WSACI ASCB.SIMEI FOR LCTRICAL ALI A TINT 

COEOALGF) DICGR CAATICN ADD SIB OVERLOAD 110 OR SW R t23 OI l 1 CLOS DPAND 

DURING SIS/SISLOP LOADING. TRAIN B NORMAL OFS. 101 REV REOD TO PROMPTLY 
POTENTIALLY IN? DUE TO INTERUPTION OF TRIP libN-ESEDNTIAL L'RADS AND E-EIERGIZE 
COT9OL 8001 COOLING. BEDUCiD SMOB 1l. 1,L4 INST LIEL Till OF 5I/FY 

ki?!!AblLITY OF AilkliATE 0ffIi 503kT fllERlTE it 4 VAC A ! S! 4,
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ACTION ITINS FOR SIGNIFICANT FINDINGS 

I.  
RPORT 

ITIE I DIVICS ID COMPONENT ID FAILUOI MODE EFFECT 0 ICCS kiABIS [II ACTION ITl RSP DISCIPLINE 

01Z. .z 51-1103 BRNNUEN CLOSED 'TRINI A POTNNTIALLjI NOP DOE TO VOLT4? CILI ACTION I T tKDN1.1N 5NOV01-j- jj5L01A5 I.11.  

1 111 5-113 DEGRADATION AND 881 NI/Nll OV1NLOD N- O1 SNGE 11-3.TI1 Blll CLOSED DURING 
DURING 115/MISLOP LOADING. TiNl I NORMAL 011. 101 RNV BIRD TO PROMPTLY 

CONTROL NOON COOLING. INDUCED SNCO NT. O-LT MNST LEVEL TRIP Of 0I/1N 
IELIANILIT! Of ALTERNATE OFFSITI SOURCEIAFFECTND It 410VAC AND 115 VDC LOST Ni 

________________ (D~~~~4V INIGIZED ___ _____________ 

f.3.02.01.1 52-1103 SIAkEN CLE- 111 A TGA NTICE PEC ACTION INTRY BiR TERI 
INIARERI DNIADATIOM AND IT? I/BEER OVERLOAD NI-SON1 SIGN N1-3 TI1 BEll CLOSED DURING 

111._.0 21G1/II1,OP LOADING. TRAIN N NONAL 033. 101 CI O1TC PTSOMPTL 
1OTE.IAL0. IN-11OINT P CO -ISSINIIAL LOADS AND E-ASRGIZI 

(881All16B fif~l 

CONTROL ROOM COOLING. RDUCED SNOR NI. LO-LO INST LIVIL TRIP OF SIMI 
____________ RLILBILITI Of ALTRNATE OFFSITI SOUNCEI AFICtID It (EUNAC AND Il5VDC LOST V1 

13V . 0N31GI2.10.1.5. .1103-SMG 115VDC 

12.3.03.01.1 5-1ll 52-1201 CLOSED LOSS Of AUTOMATIC PROTECTION AGIST STICK IC ACTION ENTRY RRD foR TIS ISIlA i 
A!491) *b* CONTACT ON PARALLELING REDUNDANT TRAINS A AND I CONDITION SINCE SIS/RISLOP TRIP SIGNALS-______ ___ 

133 CONTACT UNIV SNO0 ARE EOMENTARY OILY (VIA TDR3I AND DO NOT 

foolst __!!Sis a Ptanist.Iilo ous t vot REET IRcA0ILILIL ASIRT 30 OL (IL .I U L 

DIGAD__l0_AD__S__/8_1__OV__OAD__l- SINGLE FAILUR 01 OPETO 11E CRROI AFtI 

tiPt 
11.3.02.01.1 51-1IE) SEQ I CONTACTS OPEN NONE If BilT INITIALLY OPIN I0ORiC L POSITION. TICS EPIC ACTION ENTRY (SAEA 1H 

(CRLOSI*TIkll - PO TLL RIQUIRID E TIN A lN CLOSED IN MODES I- - (A A i.1.1.1) 

I.12.3.I2-.O 51-1103 133 CONTACTS UON SNON . 3 CANNOT ER RE-l/GIZLD ISINCI Ol-305 ALSO AFFECTED AND CINNOT (SANE AS 1.3..1l0 FOR ELRCTIIL ALIGNMENT 
INRIA1RE) POST-ITIALINOP ITMOU1 INTIEUPTION OF 81 CLOSED FOR RICIC, REDUNDANT CIC 

tNAIN 1 4EN1 PONER, DISILI1G 1/3 $1 VALV1 CRS-301 REQUIRRE INN? 1,1A1A6E 

CLVI0 FO0 0010 ENS? LVL T IPTING FOR TIR ENCIIC BOUNDAR! FUNCTION 
CL-D3 CNTACTS OEN SFUNCTION AND T13 CLI PITIO A TPA 1 I 0 SA 1 

12.3.02.09.1 -110 NEn CNIS pl-iu13 CimNObiNEIROZDaIC O-E LOAPCR N AMf0. EENN ALCBLi LEAEIST RERUIERMINTS FOR NUCLEAR 
(EDRA11RN POST-IS/SISLOP NITOUT INTNIUPTION Of NE CLOSED FOR 1ECIIC, REDUNDANT CERCE RECINC SYSTER ICR3-301 CURRENTLY TESTED ONLY O 

TRAIN ENN1801P POIIR, DISAVLING 113AB1 VALVE C LS-31 REQUIRES SEAT LEANGG _ GROSSStIGI Ai SI-11.4-1 
- - - . . . S~~~~~~~~AS'FO1B L- IST LEVEL TRIP' TSIGFRTNRCR ONAIUCIN --.---- _______ 

FUNCTION AND I08 CLR PA8 I 

L 11-.3.0.lR5z-Iio3 SNN I 1_ IZ5VDC OTLTS LON NONE IF ERIE INITIALLI OPEN. SaGR g0 CN ITCM EPIC ACTION ENTRY SPQUIED IF SIGN (SAME AS 1.3.1..1 
RFFNE EZDFMTIA IND I i8ACLOSED DURING NORAL I 

OR TRAIN I VIA 51-1203 OPERATION 
12t3.I3.01.1 ICC-II iOPEARLE-1T8N1 8SCI 110N83 ALC O AFFICTIE AND C (SAI AS 13.. C/. DOSE CFLC IRV LCIA ALSAI ASIil 

WIWI .POTINiLLYINOPEITlU DUTO ilO BICLDC FOR IC I Th CHI

INUPTION Of CONTROL ROOM COOLING. ALSO, VERIFICATION RllN TEAT PORTALEI 
RIDOCID ILIAITY Of ALTINNATI OFFBITE EACEUP VENTILATION PROVIDES ADEQUATI 

VAL0ISCR. CP-A0BUSTNIVAIL819R ISTCOOLING FOR C8R 1QUIF PONT. C TING 

PUMPS ALSO UNAVILABLE FOR INJECTION IF 
uOV-IICIC ON TRAIN A DICL 

'OP .0 C Ci BCC- 52-1111 OPEN 'TR8AI A SCCS ISIRiLIN V1 A. IC D C AOTC ARV L46 ilST HQUIBIMINTS FOR 
JuRAER) POTENTIALLY INOPURARLi DUE TO TO PRECLUDR CREDIT FOR EVAC FIIIC CNIT.  

INTR8PTION Of CONTROL LOON COOLING. ALSO, VS1IFICATION IID TAIBCt 
RISDCED FELIAITY OF ALTILAI OFFSITI BACIN TIOA PBVID S DEQUATI 

SOIC. RCPS ALSO 11 AVAILAELE FOR SPTA COOLING FOR CA RCQLIPPNT. CARGING 

POMIS ALSO ON8VAILA8I 8 FOR INJECTI(N IF 
0O-IIADC TRAIN A



CDM "M" No. M-41* 
Revision No. I 

anIA GINCI CORE COOLING SYSTEM SINGLE FAILURE AALYSIS Page 480 of 510 
SAm OO8 UNIT I 

ACTION ITIBS FON SIGNIFICANT FilunICS 

IREPORT 
ITH N [IlCEl II COMPONINT 1 FAILURE ADDS EFFECT ON iCCs B[iAS 1Ts ACTION ITIS BISP DISCIPLINI 

12.3.03.1 LCCM, 

It.]3..I MCC-I 52-111l CLOSED MOE I 1011,AL POSITION. N01-51 LOADS OT ALL 36.1 IDENTIFY CALCULATION NlIC8 DRONSTIAIS 480V ELICTEICAL 
111111111 TlPPEDILOCIED-OUS ON SISLOP. IkllS BUSt ThiilAd000k bi ?IAtl011 

COONDINATI TO PREVENT fElDED TBIP UNDIA 
SIS AS NILL AS SILOP. MCC BUS FAULT 
PLUS Bll FAILUDl IN OUTSID 8SISISLOP 
DISIGN BASIN 

12.3.03.1.1 mCC-I sSN LOADS ON (INASE AS 12.3.3.1.1) INCLUDES C/t COOLING, BECP 80TO COOLING IS (SANE AS i2.3.1.1.1) 
(Alls CLosiD) T ~ f iil illft IBD 

AIR COOLING 
IZ.3.03.02.1 NCC-I NSE LOADS OFF SPOTINTIAL ISOPHNAEILITI Of 8OTH TRAINS IVIRIFICATION REQUIED Of BACIUP CONTROL IN (SA1E AS 11.3.1.1.1) 

(8111 OPII Du TO INTNUPTfON OF CONTROL BOON 1 00N VENTILATION ADEQUiCY. ill IFEB SAS 
COOLING, EDUCED ILIABILITI OF 2 IAINS OF FORCED ANN COOLING 
ALTIBNATt OfSITl SOURCE, 8CPs 
UNAVAILABLI 08 NOTI 

* I!2.03.01. 8CC-I Ns8 LOADS OFF *POTINTIAL INOPitilILITI OF BOTE 1AlS &VIlFICATION REQUIED Of ACIlUP CONTOL 2I (SABi AS 12.3.1.N.I1 
______.(EBill OFENI DUN TO INTENE1UFTioN of CONTROL NOUK BOON VENTILATION ADEQUACY. KiSl IFNI ENS 

COOLING, RIDUCED DELIA1BILITY OF 2 TEANNS OfF ORCfD AIR COOLING 
ALTE(88T1 OFOSItE IiUCl, ieps 

12.3.03.0.3 NCC- 83 LOADS 1SNTL 0/illlIC 
12.1A0N A.0 DUN TO. 2NUN I CC DEG1A.2TION ON RISLOP. CONFIGUATION NS NOT lilt LOClON? ON HIS AND ENSLOP FON ASS LOADS AS PANt Of 

R___ESIULTING PEON 1FA1,U11 TO ISOLATEI ALL No 1.15 1 ON 1IEE 381 CNITE1i NHICH NNTNGEA11ED RESOLUTION of SEp topic VI-Y.C.Z.  

UNQUALIFI0D LOADS ON /I AND S1 RIQUIN TRIP OF ALL NON-1E LOAIS ON A 
SAFETY SIGNAL (11. SIN AND SISLOPI ANNDNINT 38 SECTION 1311 

11.3.01.01.2 ICC-18 $2-1123 CLOSED NoNf 610B1N1 POSITION. NON-SN LOADS NOT 3 (SANE As 

CONDINATE TO PREVENT PEEDNE TENP. MCC 
________ _______ _____BUS FAULT PLUS BEEN2 FAILUNE IN OUTSIDE ______ 

8IS/SINLOP DESIGN SAM I- -- 

1Z.3.05.02.3 IcC-IA NS LOADS EQ/SIISNIC LOSS Of TRAIN A DIN PP LONE OIL FAN $CALCULATION NEQUIRED to DENONSTEATE 31 IDENTIFY CALCULATION NOICE JUSTIFIES NAIN FN PUMP INChAICAL 
COOLER ION 1 SLP OUTSIDE CONTOLN800T . 00? OPEIIATION OF FAN COOLEN NOULD NOT PAN COOLER OPENTION IN A StEAD ENVIRONMENT I.  

0SLE VIA lICES3II LUF OIL TANIO CNOTUSA 

_____ ________ IN1 TENS EVENT. CAUSED NY INDUCTION of ___ _____ 

STEI TNOUG FAN0COL UNIT 
l 203.05.1. 0CC-l1 0 82-1120 CLOSND NooC IDORAL POSITION. NON-SR LOADS NOT 31 SANE iS 0 L3IS ODA 80 

IiITN 0 I l IRIPPSDOLOCLID-OUT ON ISLOP. NOVINI.  
-hNNRCOO NDI VtITO ? t NFDIAED N T HIP .
DCC BU FAULT PLUS NEN FAILURE IS 

OUTSIDE SO/PISLOP DESIGN BAisI 
* 23.52. cc-4E -- NSA LOADS IQ/SEISMIC SPOTENTIAL, COMMON.CAUSE INOPIEABILITT Of N- E LOADS NO? TNNPPEE/LOCill OUT ON 35. ISAIE As Ii.3.11-31 

TRAIN A D E TO (SOY SMGRJDCC DEGNADATPON SISLO. CONFIGUNATION DO SOT bTil 3.  
RSULTING FRO FAILURE to ISOLATE I LL 1.15 ON I1AE 384 CNITE0IA 501CM AEQU0IE 

SLALVFIID LOADS OA 1 SIISD B81OL TO A flIS 
ISIGNAL I, IS ANN IIOCI 

111-3 011.01.3 SUb 11 NSE EFAIENIS) NA/SNISMIC &POTNTIAL COAMON-CAUSA INOPPOSILITY Of 1CONPIGUNATION DOES NOt LSUET 5 1.5 ON 35 (SANlE AS 12.3.3..3 

_TRAIN A DOE TO 480V SWCGN/ICC WUGAIATION 1RIB 384 CRITFRNIA WICIINRQUINE TRIP OF 
hAESUL TING FROS FAILEC TO ISOLATE ALL ALL NU10A- LOADS ON A SAFETY SISNAL 0ID, 
UNQUALIFIED LOADS 0 51S AND SISLOP SIS AND SISLOPI
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ACTION IIEMS FOR SIGNIFICANT FINDINGI 

811POT 
ITIN I 08ViCR ID COMPONEMT ID FAILURE IODI EFFECT O MCCl 11A11s ITBM ACTION IT1 1gSP DICIPLIE 

12.Lll.01 1 SmG.L _110 L - - CONTiCTSJDIEl . -1PFOTITl.INot Of TRIN LFO I18LOL_ JAALOtDS11101LRCALWO ILNAL AIUL.8 tSA01L .L L L
UNDIRVOLTAGI AIND (f-il (Off) Rl TO SNGC I1 VOLTIAGI DIGADATION Pill TO LOSS Of M00 COOLING MITI TEES 
CONTROL AID/01 00 OVIRLOAD, V1 POTINTIAL 1NO Of FAILURi. BAill 1IMaln 1 TRIN1S OF 

-TfAlLLDULTOJIlIl0SLARLI CCI FLOE 10t1ibIARCOOLiNlG 

tl8PAI, LoI Of 1,040 EMST LIVEL TRIP Of 
31/N. REDUCED OfLIAE1LITI OP ALT 
__1.1 -I------ --- -

12.3.01.01.1 S3ER l Slt 1 CONTACTS OPEN 0TENTIAL INOP OF TRAIN A FOR SISLOP NORAL POSITION. ECFE ALSO UNAVAILABLE EH (SAll IS .3.I.N.1) 
UNDIEVOLTAI AND (11-2,4) (OMf) Ril TO ENGR NE VOLTAGE DIGRIADATION DUE TO LOSS Of M0TOR COOLING MITE TIlE 

ODITIOL------- - - . ID/ILGilLOl.AILE.51QTNTIAL15ELf Qf.ilhL IEAI JFi.IAL8AIOL . . . . . - - - - . __ 

TRAll I DUi TO: UNISOLABLI CCN FLOE FORCED AIR COOLING 
IIPASS, LOSE Of LO-LO REST LEVEL TiP OF 
Offal?$TSOUICI 

1.3.01.01.1 SNG l gig I CONTACTS OPlN 11,POTNTIAL INOP Of TRAIN A FOR SISLOP NORMAL POSITION. RCPS ALSO UNAVAILABLE I4 (SAMI AS 11.3-.1.11 
IIIDIE1LTAGil i-L IL (OFFL - . - . .DUVtiA~Vl IITALHG~DlitWI_ .WJL1LI[_S LIOT0OLEili IIII.tlL - ~ . .~ ...- - . .. --- 

CONTROL A10/0R DO OVERLOAD, V/ POTENTIAL INIOP Of FAILUE. ALIN IFN HAS I TRElE8 OF 
Till I DU TO: UilOLABLI CCV FLOE FOCED AIR COOLING 
81IPASE LO8S Of LO-LO REST LEVEL TRIP Of 
El/FE. REDUCED RILIAI1LITI OF ALT 
OFISITs SOURCE 

12.3.01.01.2 3 A S"1i CONTACTS CLOSED STIIjl ACIOtilkittITR!ll. ISLOPIGN AL TO i 1RELA) I MORKALLA04 AlA II.1.I.  
UNDRIVOLTAGI AND (11-2,11 (ON) POTINIALLI INOPNRABLI DUN TO: CCI FLOE MMINTAI. AINTAIiD SIGNIAL DUE TO 
CONTROL BYPASS VIA 8O-110Z AND LOSS OF LO-LO ILAI FAILURE PEEVINTS RSTARt Of 

EIST LEVEL tRIP Of TRAIN A SIfV AFFICTID LOADS 

12.3.0.01.1 SVCS S I 81S 1 CONTACTS CL038ED 8TRAI A SCCS INOPIAEL, TRAIN I SISLOP SIGNIAL TO iV RELE IS NORMALL 15 (SAll AS 11.3.1.6.1) 
UNDIRVOLTAGI AND (11-2,41) (ON) POINTIALLY EOFIRABLI DUE TO: CCI FLOE 8ONTANI., IMITAINID SIGAL BU TO 
7CONTROL BAS VIA 801-1101 AND LOSS Of 1,0-0 ILAI FAILUE PREIINTS IRTART Of 

.ST LEVEL TRIP Of TRNll A SI/FE AFFICTID LOADS 
12.3.09.02.1 CI - ISA AS 12.3..1.2) is101 REV IND TO CLOSE AFFECTED CC III Of (SAI AS 12.3.1.5.1) 

UNDIVOLTAGI AND (IUV 1LA1) (VOLTS LONI NOV TO ERCOVIR CCI iAT RINOVAL 
CONTiOL CAPABILITI IITE FAILURE Of ONE SVC PUMP, 

AID TRIP AFFICTED SI/FE PUMPS BEFORE DC 

_______________PONER IN LOST 
12.3.0S.01.1 SI 11 27-1 Oil i s AS R V REO TO CLOSE AFFECTED CCa E I S IA A1.3.1.6.1I 

UNDIRVOLTAGR AND IUV SILAI) (VOLTS LONi NOV TO RECOlRl CCE MEAT NIMOVAL 
CONTROL CAPABILITY NITE FAILURE Of ONE SEC PUMP, 

AND TAD AFFECTED SI/IN PUMPS (EFOR1 DC 
tONER IN LOST 

12,3.01.03.1 SER II SEQ I __ CONTACTS OPEN IPOTIRTIAL INOP OP TRAIN A FOR SISLOP 11N1111L POSITION. INCLUDES RESET EEITCN. 04 . (SlAE S ....I 
ONDERVOLTICE AND (10-10,121 (OFl) DOE to 160V SEGR/MCC VOLTAGE DIGRADATION RCPS ALSO LOST. VERIF RED TEAT PORTABLE 
CONTROL A D/ DI OVIRLOAD, NiTl POTENTIAL INOP F/U VENTILATION FOR C/N PROVIDES 

Of TRAIN A DUE TO: REISOLARLE CCE FLOE ADQUATE COOLING. DOSE CALC lE RI D TO 
BYPASS, LOSS OF LO-LO NEST LEVEL TRIP OF ILIM ITE CREDIT FOR FILTRRD O IAC AND 
SI/FE. REDUCE RELIILIT OP ALT LCPm FOST-SETE. VIN IFME NAS T A1INS 
OYFSITE SOURCE OF FOgCID Al COOLING
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ACTION 1ITBS FOR SIGNIFICANT FINDINGS 

lIs I DEVICE ID COMPONEIT ID FAILURE 8001 EFFECT 0 ECCS 8ARHis ITM ACTION ITIa lISP DISCIPLIll 

12.3.01.01.1 SEG.L SIQ 1 COiTACTS Oil _ OTINTIALIIIPOF TRAll.A FOR SISLOPa IIIII OITII.h licUDBS RESET SNITCI. IS (A8 AS.3.1.I .  
UNDIRVOLTAGE AND (10-10,I2) (Off) DEl TO 110V SGRIiCC VOLTAGE DIGIADATION RCPs ALSO LOST. Ri8f 81Q0 TIlT PORTABLE 
CONTROL AND/ON DO OVERLOAD. NITI POTITIAL 110? 10 ViNTILATION FOR CI PROVIDES 

ff 18RAOLULlTQ..UIlSOLABLLCCI FLot ADlQUATLCOLUUAQiSLCALIlLHiUM. IL .  
RIPAS, LOSS Of LO-LO RiST LIVEL TRIP Of ILIRNTS CRIT1 FOE FILTIBID IVAC AND 
Nill. RlDUCID NILIABILITI OF ALT NCPs POSt-SGT. Bill IFR RAS 1 TRAillS 
OFFSITS SOUICE OF FORCED AIR COOLD G 

12.3.80.03.1 SNGS II SIQ 1 CONTACTS OPIN SPOTESTIAL 1 80 OF TRAill A FOR SISLOP NORIL POSETION. INCLUDES RSET 111tCR. 18 (SANE AS 1I.3.1.1.1 AND 11.3.3.1.1) 
UNDilVOLfIGE ND (oFF) RUE TO 41EV s1R/iCC VOLTAGE DEGRADATION RCPs ALSO LOST. VIRI RS TEAt PORAIs 

CONT-QL Ala!0 DO OVIRLOAD, VIta POTENTIAL IlOP 1/U VENTILATION FOR C1R PROVIDES 
Of TRAll a DU TO: UNlSOLABLE CCI FLON ADIQUATE COOLING. DOSE CALC REV RE8D TO 
BYPASS, LOSS OF LO-LO 1NST LEIVL TRIP OF ELINIlATt CREDIT FOE FILTERED IVAC AND 
!!I!. REDUCED RELIARILIT OF AT I RCPs POST-SGTR. Ril 18 EAS E TRAINS 
OFFSITS SOUECE OF FORCID AIR COOLING 

12.3.09.01.2 SEGR 11 R5-1 (BELAY) RESET IISAll AN i1.3.t.3.1) 04 (SA E AS 11.3.1..11 
UDIAVOLTAGIND 

CONTROL 
12.3.09.0.2 SNGR 1l 86-1 (ELA) ESit '(SANE AS l5 I SARI As 1Z.3.1.6.1) 

UNDIRVOLTIAGI AIND 
CONTROL 

II.3..04.1 SGR 1I 16-1 (RELAY1 RESET 11SANE AS 11.3.1.3.11 IN (SANE AS I ND 
UNDIRVOLTAGI AND .  

CONTROL 
12.3.01.05.1 SEGI NI SEQ I CONTACTS OPEN POTENTIAL DROP Of TRAIN A FOR II8LOP NORNAL POSITION. REDUNDANT INPUTS PEON 01 (SiNE AI 

UNDIRVOLTAGE AN0 (11-5,1) (OFF) RUE TO 41EV SNGN/NCC VOLTAGE DEGRADATION SEQ 1 FRVENT TEDS 11ILURN UNLESS SEQ 
CONTROL AND-OR1DO OVIAD, RiTE POTENTIAL 110P LOA GROUP A OUTPUT R RELAY DRIVER 

OP TRAIN N NON TO: ONElOLIL CCV FLOE CAR(S) FAIL. RCPs ALSO LOST.  
uf inavotc LEVEL TRIP Of UNAVAiD-ARL FOE Si. RAIiE RAN I 

1IS1ilREDUCED RELIBILIT O (L TAINS O1 FORCED IR COOLINO 
OFF31TE SOURCE 

12.3.01.05.1 SEGE NI SEQ I CONTACTS OPEN IPOTINTIAL 110P OF TRAIN A F08 818LOP NORMAL POSITION. REDUNDANT IPUTS PEON IS (SAMI AS 11.3.1.5.1) 
N T nC AN....... OF OUR TO IIViG/ECC VOLTAGIG AATIlOiN 80I P EETilll AILUl UlI S 

CONTROL 111-9111 AIND/OR DO OVISLOAD, RITE POTENTIAL INO? LOAD GROUP A OUTPUT 0R RILA! DRIVER 
OF TRAIN N DUE TO: UNISOLABLE CCU FLOE CARD(S) FAIL. ICPs ALSO LOST, 

IPASI, LOSS Of LO-L0 iT LEVEL TIf9 OF UAVAILABLI F0 1AT. MAill 1R8 1iA 

SI/FE. REDUCED 1ILIABILITI Of ALT TRAINS OF FORCED AIl COOLING 
OFFSITE SOURCE 

12.1.09.0.1 SNGR NI---- -SOTQ TI- CONTACTS OEN PO iAL0IPOF TRAIm A SISLOP. 0RAL P0110. IIUDMIIMPUTS 0 15 (SARI AS 12.3.1.1.1)ND1: 
ANRERVALTAGE AND (I-? OFF) DUE TO 410V SEGR/NCC VOLTAGEI DECRANATION SEQ I PREVENT TEIS FAILURE UNLESS SEQ I 
CONTROL 111-9,111 IED/OR DO OVRILOAD, ITE POTINTIAL INOP LOAD GROUP A OUTPUT 0 SLAY DRIViR 

OF TRALIO DUE TO: UNISOLABLI CCI FL05y CID(ST FAIL. RCPs ALSO LOST, 
BIPASS, LOSS Of LO-LO REST LIVIL TRIP OF UNAVAILARLE FOR SGTR. HAil l OPE S  
SI/FE. EDUCID RILIAILITI OF ALT TRIAINS OF FORCED AIl COOLING 
OFFSITE 100ct .  

12.3.00.05.2 SNiR ll SEQ I -CONT0CTS CLOSED IPO1NT'il IND? OF TRAIN A AND S DUE TO CONTACTS NORMALLY MAINTAINED ON SISLOP IN (SANE AS II.3.1.I.il 
V O O D R O L T A G E A D 1 I - 5 . ? ) ( O ) L O S S O F C O N T R O L R O O K C O O L I N G A F F E C T I N G U N T I L S IQ I L O C / R R S I . A I N I 1 1 ( i s 

CONTROL 111-9,11) ROTE TAI/ S OF ICC ACTUATION 1ND TRAINS OF FORCED A IR 0OOLIG 
CONTROL. REDUCED RILIABILIT OF 

ALTRENATE OFFSITE SOURCE. 8CPS 
UNIVAILABLE FOR SGTk
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ITER I 0101CR ID COMPONINT ID FAILURI MODI IFFICT 01 1ccs 11M1511 ITIN ACTION IMl RSP DISCIPLINEI 

12.3.09.06.1 S1CR 11 50-1- URILAII 0N E!ANAL IZ31SI -- LOCKOUT RESET KILA! FOR 0411,I (SAMENS I ....I.. - ___ 

UNIDIKYOLTAGI 110lMIi l-II INCLUDIS IANDSWITCI 
CONTR O L 

12.3.01.01.1 SVGCLIA 31-I-3IR 1k! ON 'ISAkAS23.4 -_ LOCKOUT lISZT KILO! FOR NI-8I-s I (SIMI isj-..I1I 
UNDENMOLTACI AND 16-11-1,NIMIS INCLUDIS liNDSVITCR 
CONTROL1 

11.3.01.01.1 ICK 11 30-3-3 (lILA!) of filial As .... LOCKOUT ARMK KILW FOE 1INII IN (SAiK ASI.... ND1....1 ____ 

UNDIBYOLTACKI AND NNIN-I-.INCLUDIN 1INISNITCE 
CONTROL 

I1.1.01.06.2 S0IK I SD-I-S 1lI1,H) Off l13111 As ....2 NORMAL POSITION. HiAINI Oi 1A 2 TRAINS IN 11SANE As .. I.I 
UNDIIOLTACK AND OfFPORCID AIR COOLING___ 
CONTROL 

IZ-.9.1.1 SICR-jI -- - - (RILA!J ON I)SAK! AS 11.3.1,.11Z gil IFN Ai A 111 3 EAOfAIS0 FORCED AIRl 11 ISANKAS 13.11I 
UNDIRYOLtIGI IND COOLING 
CONTROL 

12.30.0.1. SIGAC1 NI _ N6-I (BILAY) OFF RE1DUCED E1MLA1K1,1T1 Of TRAIN A FOE 511, INORMAL POSITION. MANUAL ACTUATION Of 3H (SANK As1.3..3 ____ 

OMOSBYOLTIACE AND 101101SLP SISLOP~iW OCKOUT RLAS COULD 1R RRQUIRID 
CONTROL FOR 815 IVIN! ViTl CONNON-CAUSR FAILURIS 

___Of 013 NREQUIPMENT DUK TO LACK OF AN 
- -.- _______ - - DOW Hvoi I FILnOCloU? A 1 ii RUA-F1 J ---- ____-- ----- - -

AND [RAI 1II 
1 2.3.01.08.1 SNGR If NI-1I-1 111 RSK? IISAK as 13.151 NORMAL POSITION 04 (SANE l &1 2.3.1.6.11 

INDIRVOLTACI IND (LOCIOUT 111111 - _________________________________ 

CONTROL 
* 12.3.09.O1.1 SVGR NI 1l-NI-I RISIt 11SANK As123S.I NORMAL POSITION I1 (SANKIA It.3III 

UNDMRVOLTAGKAI[OAU IA)_----- .--.- ___--__ _____________________ 

CONTROL 
* I.1.1.1.2SIGN I 1M81 I 115il? $(SANK AS 11.3.9.5.11 NORMAL POSITION IN (SAlK AS 11.3.1.1.1 AND 2.311 

UNDIEVOLTACI AND ILOCIOUT KEAF -___ -.-- 1,1---.. . . . . . . . .________)_____ 

CONT ROL 
1Z.3.09.09 1 8N0R MI 61-11-1 TRIP 'LOSS Of CONTROL BOOM COOLING, IVEKIFICATION KIQUIERD TATl PORTAILKI N (sSANKI AS 11.3.1-11I 

- ~ UNDIRYOLTIGCS AND LOCROUT 1IL,01 POTINTIALL! D1IBLING 1011 TRAINS OF KACuFV INTTLA ioi-FBoviNKS7ANIQuitN A 
CONTROL ICCS ACTUATION AND CONTROL COOLING. 01 CALC INV1AND TO JILIBINATI 

I _______ _________ ~~~CREDIT FOR FITRDIVAC AND PONT-SGK _______ ______ 

* I.3 .09.A9.Z SNCK If 111-111- RISIT 1SIAMS As 2.5SI NORMAL POSITION IN (SAI As123..) 
__ - -OADIRVOLTICI AND (LOCKOUT BELA!) 

CONTROL __ 

1 2.3-01-05.2 31CR 11 Il-MI-1 RISIT ISANK AS ....) NORMAL POSITION 15 (Sl AS 11.3.1.611 
OA0IIVOLIACI IND (LOCKOUT RALY) 
CONTROL

121.09.09.2 SNCR 11 li-11-2 1151? IISAMK AS 12.3.9.5.1) NORMAL POSITION 1I (SANI AS 123111AND1.3..1 
UNDEROLTOCI IND (LOCKOUT HOLAY) I 

- CONTROL 
12.3.09.IO.1 SWCR I 86-11-3 KESIT 1SINK A 13.11 NORMAL POSITION 04 (SANE AS .3..1 

UNDIRVOLTACB AND (LOCKOUT RILA!)
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ACTION ITEIIS FeDMSIGNlFICult FNDINGS 

8 - 1PO-T 

ITIN I DIVICI 10 CORPONINT 10 FAILURE 8ODD EFFeCT ON ICCS 8INAiS Ila ACTIOl ITIII BISP DISCIPLINE 

LLAI.ZIUSI iRIL~SIE!.. JSAL.S UN.. .. .-- M MAL I51Q ____ W_1~Si~l I..I.I_ _ 

lEDIRVOLTGi AND (LOClOUT RILAI 
CONTROL 

r 12.2.01,10.2 S1I 11 11-11 -lli 
NDDiVOLTAGE AND (LOCIOUT RILATI 

CONTROL 
1_ 1,.(11.1 SIGI__ t ItSVDC BUS f1 VOLT$ LO8FOETAL 1NOP OP tRIN A FOE SISLOP ECfs ALSO UNAVAILABL FOR OTE. 1AIN N.  

EIDIRVOLTAGE AND (Vt-Il1) DOE TO IRON DUOS/ICC VOLT DEGRADATION INE DAI I TRAINS Of FORC( 1 AID COOLING 
CONTROL A1D/OR D0 OVERLOAD, NEtt POTENTIAL IND? 

UNIEOL.C AND1- (-1-1- _ 

YPAS, LosS O 1O-L EMIT LEVEL TRIP Of 
TRAIN A NI/FR. REDUCED RELIARILITY Of 

11.3.09.11.1 SNCI II 115VDC BUS 11 VOLTS LON IFOTENTAL 110? Of TRIN A PODISLOP ECPa ALSO UNAVAILARL FOE DOT. RAIN I1 (DANE As 11.3.1.6.11 
UNDlVOLTAIG AND (1-118- DUI TO 410V 13CRICC VOLT DEGRADATION IFE RiD I TRAINS Of FORCED IR COOLING 

CONTIOL 4QI.1P-1 M!IIAL49 

I ~ ~ --- ~Of TRAIN IREDS: UNESOLARLE CCV FLON 
DI1A.S, LOSS OP LO-LO REst LEVEL TRIP OP 

(BHltl A Ef. REDUCED EDLIARILITY Of 
ALT 0P1I3T SOURCE11 

I..1..I DICE 1I I15VOC 1UD I1 VOLTS LON 1a0TENiiL 110? Of TRAIN A FOE SlSLOP RCPa ALSO UNAVAILABLE FOR DOTE. bill I (SANE AS AND 
IO80GICVOLTOE DL I L LN LTjqIBADAIl IE BAS I TRANS OF FORCI AIR C0L001
CONTROL DD/AOR DO OVEILOAD, til POTINTIAL INOP 

Of T1 1 DES: UNEOLALE CCN FLO 
BFPSS, LOSS Of LO-L0 REST LIVIL TRIP Of 
TRAIN A SI/PU. SDUCID EILIARILITY Of 
ALT OFFSTt SOURCi 

L..... 2ID.IIst-ito, BREAKER OPEN _ _ iTEAI CCI iNOP FOR INJECTION. TRAIN mowD Ace P595.511 it. Sol REV REND to 03 1RR AS 3 Llj1.IAJ -A
0110t1kRII D A ND f F 8 POTI AF LLLY ISOC DUE To P UO ALILA L S.G1 3 

DITRRUPT Of AUIILIAIRS I0CL CLG. LOADS AND R-ENRGIZS GS OC TO IBSTOR 
TE111 1 POTENTIALLY 19OP FOE ESCIEC DUE POWER TO DOV-8SS1 AND DC DUD Nt RATTERY ____ 8T LOSS OF - 0 SUE T LVL IP O 

TRAIN a SI/M. REDUCID RILIASILITI Of RAINI RAE I TEAINS Of FORCED AI 
LAL OFFSETS SOURCE COOLING 

1140 1. 2-21 D~AN OPEIN STR-AIN0 S ECCSINOP PFOE -INJECTION, TIN 1180V ACE FROD SST 11. RO1 REV REND TO I1 (SAME As 11.3.1.1.11 
A0I RIlG AND N PP POTENTIALLY INDP DUE TO POATLS TRIP NON-ESSENTIAL 50.II I3 

.. 1108 UP IOFAUIIDIIIPIOS INCL CLIG. LOADS AND RE-ENERGIZE SUGE N1 TO RESTORE 
TEINA OTNILLY hOP FOR SE1CEC DUE POR di TO DOY-R501 AND DC BUD It EATTET --

t LSS0 O f LO-LO R ST LIVL TIlP O f CHARGERS FOE TRIN I SIP TEEIUATION.  
Hill I SI/FU. REDUCED SBLIANILITI Of RAIN IPHE IAS I TRAINS Of FOECRO AIR 

ALT OPfSITi 80UECSCOLN 

52lO. 2.I~-1202 52-1203 OPIN NooE STECE SPEC ACTION ENTRY REQUIRED If SUGE (SAKE AsIZ...I 
aRk1A1l 8 C 1 C lCT T 2N80 ENERGIZED VIA DEER 85-1101 PEON 

52.4.I 202. SZ-120 0 ZII CHIN NODE 1SEOR It INDECENCY POWER VIA IFNI PROD 31.3 ISSUE CLARIFICATION TO IDENTIFI 52-1200 AS A TIE OUL 

SUDGARND SF----P-t-i--ALLYR109 DUS TODPFINILIONRIP!10ECIillPIAL3I1GLC1 

(liAtt) 1b, CONTACT AIILIVLiNE VS. SONGS C20 LVASNSD. AeD WllIN 5808 OF TO ISO 

TTC S1P E ACI ENTRY EQUIRED IF EG 
3O NOT ETI RGIZED VIA DER 52-1201 PROD 
SST O2
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. BEPORT 
ITR I DEVICE ID COMPONllNT 10 FAILURE 8001 IFFIC 0N BCCS IIAiS ACTION ITIl D8SP DISCIPLINE 

Lt01ld kJot ALSi i l_*T~l 8ICCI.IoFBAlETI IAi DLILAILbu IL lo LosOF it (...AIAJlRILLU___ 
(888D188i TO: U1lSOLABL CCI COOLING 0 BATTIR CIARGING. 01 REV 

FLUN PASS, LOSI Of 00-0 111EST LEVIL ND TO tRIP AFFECTED SI/FM P? B8FOBI DC 
TDU? F ll. l l i 90 il 60 11Lill 9111 ITLAQNEI..II .1lQL 
RELABILIA TYif Of ILI O11 I SOUCI. RCPs SDG& It IV SOURCI NOT 
ALSO UANALVAILI FOR SGTI AIALZID/CIlDITID. HAill IFMR NAS 2 

?HilllS OF FORCED AIl COOLING 
12.4.01.08.I 52-1201 Nf (1RLAY) ON sTll I ICCs IIOPRIABLL, TAill A IDILAIDS FAILURS RSULT FRON LOS Of i ISA E i 

188hill) POT1NIALLY 10 OU TO: UNISOLABLE CCI COOLING 08 RATTIR CIARGING. 101 REV 
SWFLO IPASS, LOS Of LO-L0 BUSY LEVEL END TO flIP AFFICTED 851 PP BEFORE DC 
TRIP FOR Till 1SilFM. REDUCED POIE LOST. SNB2 1t IlEGlNCI POtIll FROM 
RILIABILITY OF ALT OFFSIT SOURCE. RCPs SDGAE I1 kV SOURCE NO 
ALIO UNAVAILABLI FO G0 t ANALYZDICRIDITID. MAIN IFM8 IAS T 

I.4.01.08.1 52-1202 IN (R8LAY) ON T1111 N Ses INOPERIRLE, TRIN A SILAYED FAILURES RESULT FROM LOSS OF 14 (SANS As 
_____ - EBEUB) POTITILLY NOPDUE TO: UNISOLABLE CCI COOLING OR BATTER! CEARGING. 101 REV

FLUN BYPASS, LOSO L-OENLVE ED OTIP AFFICTED 511PM PP BEFORE DC 
TRIP PO TRAiI SIFM. REDUCED PONER LOST. SMGR 82 EME1GENCY POISE FROM r- [ RELI(ABLITY Of ALT OFBSITS SOURCE. C EDGAR I IN SOURCE NOTBS__ 
ASOUNAAILBL FO0 S3TE 8NLYZ8ID8BIilCD. LiNS 

IFMI BAl 

(Bills Of FORED IR COOLING 
12.(.02.0.2 52-1A03 RE1103 CLOSD 1111A1 1 POTITIALLY INOP DUE TO VOLTAGE 1TEC] EPEC ACTION MITEY REED Vito SITBIE Ai 

(BRIMAS) DEGRADATION AND S CO8/BEER OVERLOAD SIGR TA-C OR ENGR 01-S 1IE MESS CLOSED 
DUBING SIS/SISLOP LOADING. TRINl A DURING NORMAL OPS. 101 REV REED TO TRIP 
POTENTILLY 1N0P FOE RECIEC DUE TO LOSS AFFECTED SIM PP SEFOER Be FOUER LOST 

OP O-L ENT LVTRPOFitl TRI 11I CANNOT RE-ENERGIZE IRN laGk. LO-LO I 
SIUM RDUCED BELIABILITY Of AL11TE RTET LEVEL tiPt AFECTED 11011 PONSE 

_____ ~ ~ ~ ~ ~ ~ ~ 118t H___________ fAT ouRCes____ Not Lost MI 48EV 
12.4.OlO2. -0 3 8.1-103 CLOSED AGAINST 51-120 SlACTION S iT E CORTACF PIN ( A 2.3.  

(AIIASIRI 11 CONTACT OR PASALLELING REDUNDANT TRAINS A AND N CONDITION SINCE S111S1SLoOP TRIP SIGNALS 

li ( ONTACT (10V FF II O V 
133CONACTl CC 1-0P.BAILS, TR~ll A IAI TONT PARALLELING BS A 0SUSQUENT 

SINGLE FAILUREI O OPEATOE ERRO FT11 

LOCONTACTS OPEN N IAIS B OS OFTILLOEN INO L POSITION. TEl SPC ACTION ENTR 
TP0II8 Jell8ff1 REQUIRED If IE BR CLOSED IN BODIS I IL II 0 ALT OFST 0U _C4s_ 80011 it iV SOUf I IOT 

.L.201llA'BCOTACTSL CLOSED NOR.SCT . . IALI0CBDINT1111IED FOR ( A 
(SkEALUE) TBIS CONDITION, SINCE A SRSEVENT 

SNGLE FAILURE COULD RESULT IN 
CROSS-TRAIN POMER/CONTROL AT SNOR 13 AND 
LOSS OP ELICTRICAL 1EPARTION BETWEN 
0EDUNDAT TAIIs A A ND I 

O2.4-0IALO10 58-ilSICIC CONT TOACTS OPL ONE FOE 581T/ UPS DUT8 C UIl Oit 

Sl) . ell U CR -GIZID MIETI LTE FAILURE MINUTES PiRMIT CREIDIT FOR OPATOR 
T1 LOCALLY RCING-OUT 0R 1-3 TIE ACTION LOCALLI TW 1kV ROOM OR 488V 
LSil 52-12 3 IN I BOON ANDITiN C ROOM A1CTING IRED T SI S 
CAECTING TO TIAIN A VIA 52-1303 OR PLACING SNCG 3 CONTROL PONE1 SILICTOS 
.2-1103 TO PREVENT LOSS CF IN MANUAL TO LE-ISTABLISH 125VDC CONTROL 

UPS POER TO SU 31 OB IS
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LU V DVICEIDBRPORT 
ITEM I DCICI 10 OMPONINT ID FAILURS MODI IFFICT 0 ICCS 18851R8 IS ACTION IT" ISP DISCIPLINE 

I .I.02.10.2 52-1203 *b' CONTACTS CLOSIR ONll 1ANORMAL POSITION. TICI SPIC ACTION ElTf (SAM8 AS 12.3.1.Z.1_ 
88ill 1REQUIRED 01 TIS CONDIION 111C A 

SUBSQUiNIT SINGLE FAILURI 0R OPERATOR 
IBOR COULD RESULT IN CROSS-TRAlII POUER 
AND CONTROL AT S1C8 13 AND LOSS Of 
ILICTIICAL SEPARATION 011VI RIDUNDANT 
TBillsIN 

12.4.02.11.1 52-1203 133 CONTACTS OPEN HS 3 CAlilOT E8 88-8NE1801M0 0SISCR 101-813 ALUO AFFECTID AND CANNlOT (IES~ iffff17.JE~rifl f t AIllAlilblET
(61I111R) POit-3ill813LOP VUUtI IIT1llUPTICII Of At CLOSED FOS BICIIC, 2ISO11l11IT ClISC 

1811 - 1 l A 1/) 1l VALVI CRS-301 REQUIR188 8A LEAlAGE 
VALVIl FOI LO-LO 10ST LIVIL TRIP flSTING FOR TBI RICIBC BOUNDARY FUNCTION 
uNITIO AIND CO3 CL I PTB I 

12.1.02.11.1 52-1203 133 CONTACTS Off# NSIF R I N C ITI -Ni .G R NID NSIlCI IIOV-883 ALSO FFICTID ID CAllOf 02 (SAl AS 12.3.1..1 

(_idi___f-ll/ISOPIll__ _ _ __tPT~i 0_BICLSI_ _BBI_, 1ti"iitCl~ 
fhl A 8 80Y P0111, DISABLING 113 II VALVI CBS-301 iqulIll SIIA? LIMACS 

VALVIS FOR LO-LO4 fill LIVIL TRIP TI1tlm0 FO01 i ci 818 8UNDABI FUNItONl 

IBRIOERI CONTROL POWER EM 11-EN11GIZED PROM I VIA 51-1303 11-3 TIE ERIE CLOSED DURING NORMAL 

12.1.03.01.1 lCC-2 51-lIll OPiN TEAIN I ECCl IMOPERAMLE. REDUCED 11CC-i flow ACE. 301 REV ENQE to 24 (SAME AM 11.3.1.6.11 
(_18_ill ILIARILITI OF ALT OFFITI iOURC . ECPs RE-ENERGIZi UTILITY 8U fROM BCC-I VIA 

- UNAD11LiJlEl5foffG TFFTO ICOVEfilRff ilf IT rNl t R
TIll FAILURI. CRAGING PUMPS ALSO 
UlVlAILILl FOR INJICTION IF N-II0C 

FORCED AIR COOLING 
-0.O _RCC-2 S2-1213 OPEN TINl 1 ICCI INOPR8ABLE. RlDUCID I1CC-i f80V AC. 101 Bf R1Q TO 34.1 REVISE PROCIDURES AS gERDE0 TO ADDRESS OPERATION 

-kIkAEi DlitlW T ?OFfSITITOURCE .RCPs E-1NElCIMISTTILIITOSTEDFICC-TVrZTIGTR1 f UTILITTIW FIOR 1CC-11W-TFT 
UNAVAILARLI FOE 8GTE ItS-1 TO RECOVER ILS PRIBARI PATI ill 

?TIl FAILURE. CIARGING PUMPS ALSO 
UNIAVALABLEFOR IJECTIOS If 101-1100C 

Is O TRAIN N. IN EVE 11RA o TRAill o 
FORCID AIR COOLING 

-CLOS160 1011-OA OIII ol-ELAMNTAL 31 IAIA I3112 
IAEE .(112TRIPPIDILOClE0-OUT 01 SISLOP. BilEs R1US 

COORDINATE to PRIVENT FEEDER TRIP UNDIR 
S~SIS AUNILA SSLOP CC ST ULT U T-- .  

PLUS 881l FAILUE IN OUTSIDE 8I/ISLOP 

i204.0.02.2 MCCl-l LOADS OfO SIS/SISLOP, DEDUCED BILIABILIWIDOS SCLCTMfl190 L 
IBRI OFIl) Of ALT OFFSITE SOURCE. RCPs UMAVAILABLI FOR RCP OPERATION POST-SGTR. Aill IFIIR 

FOR SCIM HAS I TRAINS OP FORCED All COOLING 
12.4.03.02.3 aCC-2 . - 3 NOLOADS 8Q/SIIsmic iotlNTIAL colMo-CAUSE INOPERARILITY OF ilollSLOADSTOflLITTIPPl)7LOCED10 (SAlKi t.12-3.2.I- 3F1*.  

TRIll A DUB TO 480V SNGR/ICC DRCRADATION UN SISLOP. CONFIGURATION DOES NOT MEET 
AISULTING FROM FAILUE TO ISOLATE ALL ED 1.15 08 11 314 CRITERIA NEICS 
UNQUALIFIED LOADS 01 SIS AND SISLOP REQUIRE TRIP OP ILL ON-11 LOADS 01 I 

SAFRIY SIGNAL (II, SIS AND SISLOF)
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. 1EPORT 

ITEM I DIVICE 10 CORPONINT ID FAILURI BODE IFFICT ON ICCS E81ARlS ITEM ICTION ITEI . RBSP DISCIPLINE 

.1. 01.0 1 EC LA - MCC:22 i 3--- 0PaN IRl. ICCS 1NOPIRABLE.TAI N iL . J 2A.180LACL. IIR ICAT101LAIBLL OL (SANE AS 1L3.1.L il - -

(Bildl) POTINTIALLI INOPIRABLI FO RICIEC DUI TO ADEQUACY 0 PORTASLA BACIUP VENTILATION 
LOSS OF COOLING FOR CHARGING PUMP R008 O0 CHARGING ?UK? 8OON AND ACCElSIBILITY 

01.1001H.IT 1 LYS OGUBCHIBIL....  
12.1.04.01. ICC-2A AZ-12 3 OPlN T1INll 1 ICCS INOPERABLE, TIN A 1ICC-2A lN0W ACE. VERIFICATION END OF 18 (SAIN AS II.3.I.I.1) 

(BRElIll) POTENTIALLI IMOPIRABLE FOR RICIEC DU TO AREQUACl OF PORTIBL BACKUP VENILATION 
S~ OR01D.000MIS IDCIAIGiNG FRE 1IOl SSARGlGIIL QOlLAACC~il851LlL._ _ 

OF ROOM VITE T81 3OURCE tEns 
11.4.01.01.2 ICC-iA 52-llt3 CLOSD Noll SEOBRAL POSITION. 101-S LOADS NOT 3I (SANl AS 1.3.3.1.2) 

(RAll l - -181- . . . . . A IINLOCUll-Qlit SIL1LOLJIllLIlVIl ..--------- .--

COORDINATE TO PRIVENT FIDII TIP. ICC 
BUS FAULT PLUS BIll FAILURE ES OUTSIDE 

121.8.2.2. ICC-2A NSR LOADS OFF IFOTINTIAL INOPERABILITI OF DOTE TRAINS IVIEIFICATION AD Of ADEQUACI Of 03 (SAll AS 11.3.1.1.1) 

8ERR OPEN) POE RICIEC DUE TO LOSS OF COOLING FOR PORTARLE EACIUP VENILATION FOB CHAEGING 
180.C IPG PulpBool. L---1t 1001 1 I i Q1 - - l l- -------

BooM 11Ni TNI SOURCE TiES 
12.4.0(.01.2 MCC-21A 15 LOADS OF? 'POTINTIAL INOPEASILITI O NOTE TRAINS 'VERIFICATION RE0D OF ADIQUICY OF IS IS AS i.s.I.1.1) 

BBR OPIIM) FOR _ICIEC R TO LOSE OF COOLING FOE PORTABLE BACKUP VENTILATION FOR CHARGING 
CEAGING Pulp ROO PUMP ROOM COOLING AND ACCISSIBILITI OF 

1008 Nlt TIII SOURCE TiMs 
12.4.01.02.3 IICCI L OW4! ISH II&#k -l 9 Iiligh!S Y AND Iill !JAL .i )_ . 18 ISAM AS 1j.1.1- 

POTINTIAL INOPIEAILIT OF 8OTE TRillS 
FOR 8ECIEC OUI TO LOSS OF COOLING P08 

.i NCC-Z c-0 101-0 --I PUMP ROOM 100R11L POSITION. 10N-S1 LOADS Not 3 (SAi AS 12.3.3.1.Z) 
(8t1Ail) 11PPID/LOCIID-OUT 0 SIlOP. 1OME , 

81123 COORDINATE TO PREVENT FEEDER TRIP.  

MCC BUS FAULT PLUS 1ERE FAILURI IS 
OUTSIDI IS/SISLOP DESIGN BASIS 

12.1.0502.3 ICC-28 US LOADS 10/51151C 3POTINTIAL COOlNl-CAIUS INOPVIAI!LITI OF 805-58 LOADS NOT 781PP0LOCID OUT ONl 35 1SAB AS I.33-..3
TRill A DUI TO 410V SVGIEICC DEGRADATIOII ISLOP. CONFIGURATION D013 NOT MEET RG 
RESULTING F08 FAILURE TO 13OLATI ALL 1.15 08 lIE 384 CRITEEIA NE1CI 8EQUIRE 

--Y UqjALIFIED LOADS 09831031LONl O L 0-11 LOADS ON A SAFETY 
SIGNAL 0ll, SI_ IND SLSLOPO 

12. 08.01. 3 SEGR It HSI 8REAlERIS) 80/SIlSEIC SPOTEITIAL COMMON-CAUSE INOPERABILITI OF ICONFIGURATION DOES 11 BiT EG 1.15 OR 35 (SAME AS 12.3.3.2.3) 
LOADS TRAIN M DUE TO 480W SVGRI/CC DEGRADATION Ill 381 CRITERIA N1IC REQUIRE TRIP OF 

BISULTING FROM FAILURI TO ISOLATE ALL ALL NON-11 LOADS 01 A SAFITY SIGIAL (I1, 
UNQUALIFIED LOADS 0 SlI AND SISLOP SIS AND SISLOP) 

IZ.4.09.01.1 SNRI 12 Sig z CONTACTS OPIN 'POTENTIAL IIOP OF Till B FOR SISLOP NORMAL POSITION. RCPS UNAVAILARLI DUE TO 04 (SANI AS 12.3.1.1) 
UIVOLTAGE AND Ii-2,AI (OFF) DUb TO SEaR 12 5LTACEIDEADATIOl LSS OF IOTOS CLNG ilT THIS FAILURE.  

CONTROL AND/08 DC OVERLOAD, NITH POTENTIAL lIooP ILAT 27-114 PROVIDES 818LOP UV TRIP OF 
OF TRAIN A DUE 10: UNISOLABLE CCI FLO SCR 13 LOADS. OWEVER, SEGE 13 IS 
8IPASS, LOSS OF LO-LO RUST LIVIL TRIP OF ISLATED 05 SIS/SISLOP VIA SEPARATE 
SI/FE. RIDUCID RLAILITI OF ALTIRlitE S8QUENCE CONTACTS. Ill IFIR 1AS 1 
OFFSITE SOURCE TRAINS OF FORCED All COOLING
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11.1LDS.01.1. SEGE it... ~ JEt & ___ -- -. COSIACTE.11Lf .POTINTIAL 11N? OLTENIl i 19 II L- IlAL.MSiTIQN.lO2 IS IL Ill19L .JEA.LAII1.3.1.-.1) 
UNDEVOLTAGE AND 111-2,41 (OFF 0111 TO SIG It VOLTAGI DICRADATIOE LOSS OF OTO CLOG IITE THIS FlILURl.  

CONTROL AND/OR DO OVRLOAD, METI FOTiNTIAL ENOP RELAI til-l PROVIDBS SILOP UV TRIP OF 
--- 01 TRAIN D l_10LUNlE0LALL IL1LJ180.13 LOADS.1.0m EJiG 1 E -

BIPASS, LOSS OF 10-1,0 EIBT LIVIL TRIP OF ISOLATED ON SIS/SISLOP VIA SEPARATI 
81/FM. RiDUCID 18LIAEILITY OF ALTIRATE SIQUERCER CONTACTS. EAIN IFN8 BAS 2 
OFFSIT SOUCE TRAINS Of FORCID AIR COOLING 

-.4-.1 SMGR It SEQ 1 CONtACTS OPEN EPOTENTIAL IE? OF TRAIN 1 FOR 1lSLOP NOMAL PO51l03. RCPS UNAVAILABLE DUE TO 14 (SAll AS 11.3.1.5.1) 
UNDNROOLTAGE AND 111-2,1) (OFF) R11l TO SIG It VOLTAGE DEGRADATIOI LOSS OF MOOR CLOG Mill TNl FAILUI.  

___ CONTROL A10/8G OV! !OA- ! tt POTINTIAL IIOP RLAI 21-114 PROVIDi SISLOP UM TRIP OF 
Of TAIi A DUE TO: UNISOLARLI CCU FLOE SCR 13 LOADS. ONEVEE, SIG 13 1 
BIPASE, LOSE Of LO-LO REST LEVIL Ti1 OF ISOLATID ON SIS/SISLOP VIA SIPARATE 
LS . S IDUCIE RILIANILITY OF ALTEillAT SEQUINCER CONTACTS. Ill IRI IMS 1 

OFFSITI SOURCE TRAINS OF FORCID AI COOLING 
1.1.015.01.2 s N it SEQ I CONTACts CLOSID ItAllN E ICCS INOPRIABLE, 1AIN A 81IOP SIGNAL TO suCR It UV RILAIS IS NS (SANE AS 11 .3...1 

UNDIRVOLTAGI AND (11-2L, _ o11_ 0tUNTIALLI IOPIRABLI DU TO: CCI FLO NORNIALLY MOEINTAT. NAINTAINID SIGNAL 
CONTROL WTPASS VIA NOV-It0A AND LOSS OF LO-LO DUI TO IRLAI FAILURE PREVETS RESTART OF 

INST LIVIL TRIP OF TRAIN 11SI3F AFFECTED LOADS. SGIR 13 LOADS OTHER TRI 
AIR COMPRISSOR AND MCCS MILL ALSO TRIP 
MITE TiSE FAILURE 

12.4.09.01.2 SNGR E1 SRQ U CONTACTS CLOSED $TRAIN I ICCE INOPiRABLI, TRAI A SISLOP SIGNAL TO SUCH It UV RILAYS IS 15 (SANI AS 11.3.1.N.1) 
UNDIRVOLTAGE AND (11-1,.) (011) POTBNTIALLY IIOPIIABLI DUI 10: CCM FLO NORIMALLI NOEINTAII. MAINTAINED SIGNAL 
CONTROL 8YPASS VIA NOV-itEA AllD LOSE OP O-O DUI l TO RELAY FAILUREl PEVNIlS RESTAI T OF 

NEST LEVEL TIi Of TRAIN N SIM AFFRCTED LOADS. SEGE N3 LOADS OTHER TIAN 

1..0 . 1 COMPRESSOR AND iCCS MILL ALSO 
METE Till FAILURE 

12.4.o01.1 SNGR El 11-I ON $(SANE AS 1.82 E i R QD TO CLOSE AFFECTED CCN E1 N1 (1ANE i 

UNDE1VOLTAIG AND (UV RELAI) NOV TO RECOVER CCLONEATMREMOVAL 
CONTROL CAAILITY ViTE FAILUR Of OiR INC PUMP, 

AND TiP AFFECTED SE/PM PEEPS BEFORE DC 
PONTR Is Lost 

- 12..09.0141I Sw8 15 2z ? ON I(SAEEK.I IEOI REV fEo to CLOSE AFElE CdM Nt IS (si 
UNDIERVOLTAG AND (UN RELA) (VOLTS LON) NOV TO RECOVER CCM NEAT REMOVAL 
CONTROL CAPARILITY ViTl FAILUR Of Oil SVC PEEP, 

.4STAND TRIP AFFECTED SI/13 PUMPS BEFORE DC 
POTR TIS ALOST 

J2.1-0.0.3.1 SNGR 02 SE 2 CONTACTS OPEN 'POTENTIAL INOP Of TRAIN N FOR SISLOP SNORMAL POSITION. INCLUDES RESET 54ITCH. 04 (SAME I Z.1N is- -- 

UNDIVOLTOE ND (N-I,12( - *(SABIDU Ao IU.(.GR .CC VOTG EGAAIN101 REV REQ0 TO TRI AFFCTD CII PP O SM S 13161 

jCONTROL AND/OR EG OVERLOAD, MiTE POTENTIAL INOP RFOER 125VDC CONTROL POMIR IS LOST.  
SOP TRAIN A DUE TO: OISOLAELE CCN FLO RCPS ALSO LOST, UCAVAILABLE FOE SGT0 .  

BYPASS. LOSS OP LO-LO EMS? LEVEL TRIP OF RAIN IFHR HAS 2 TRAINS OF FORCED AIR 
CPISIL I. REDUCD T ALIAILIO Of ALT COOLING0 

IOLFSITO SOURCE 
(SA SIIA 12P..12)1O0 SISLOP' 1ORAPOSITION. INCLUD S RESET SITC . ISII - (EARE AS 12..1.0.11 

Ii.90. VR1- OTCSOE POTBNTIAL 110 OF TRI O ILPB8A OIIO.IitDSBSTSIC.0 

UAOERVOLTAGE AND 110-10,121 IOFP( DBO TO 400 SNGE/ICC VOLTAGE DEGRADATION 001 IV 1E00 TO TRIP AFFICTED SI/F PP 

CONTROL AND/OR D OVERLOAD, ITE POTINTIAL INOP OEFORE 15V0C CONTROL POVIE IS LOST.  
OF TRAlI A DUE TO: UNISOLABLE CCV FLOI BCPS ALSO LOST, UNAVAILABL1 FOR SGT .  

BIPASS, LOSS OF LO-LO ENST LEVEL TILP OF HASN IFPl BAS WlAllS OF FSIID AIR 
S!ilN. IIUOCED IBLIASILITY Of ALT COOLING 

01717 5tlCI
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*~ ~ ~ ~ ~-- J1,j2. VE1 .CNAT PN '0TNILIO 1TANBFRSSO NORMA POSITION. INCLUDES RESET SNITCH. 24 (IAE ! 4J.J. - __ 

-!d-lit11 9O Of MINi _ SOR L...O COTATlO 
UNDIERVOLTAGE AND (10-I0,12) (OffDU TO IEN 3NGR/IC VOTGi A 0 REV EQE TO TRIP AFFCTED I11,1 PP 
*CONTROL AND11OR DO OVERLOAD, MiTE POTENTIAL INOP BEFORE 115VOC CONTROL POVER IS Lost.  

_____ ________ ~Of TRAIN A DUB TO: UNISOLABLE CCV FLON ECPS ALSO LOST, UNAVAKEBL FOB SGTR.__________ 
BYPASS. LOSS Of LO-LO EVE3? LEVEL TRIP OP MA10IN I NA 1 TRAINS of FORCED All 
SI/PN. REDUCED RELIABILITI OF ALT COOLING 

______OFPII SOURCE 
12.1.05.0I.1 SIWG It 86-I (RILAY) ESIT 1121NE AS 0.sill 

UNDiRVOLTAI AND 

12.I.0.04 2 SIG It 86-1 (RELA) li8ct 151 is Is (TREE As 
UNDIRVOLTAGE AND 
CONTROL 

I1.4.014.1 SVGS Nt IS-1 (RELAY) 1A5
UNDERVOLTAGE AND 
CONTROL 

12.L.OS.05.1ENGR NII SEQ 2 CONTACTS OPE PTNILilPOlRIS------ - -D SKASZ3I.I12.105.5.1SVG It SIQI CMCT OPE IPTINILLIVO OfTRAN BFOR NISLOP NORM POSITION. REDUNDANT INPUTS FloE1 
UlDRlVOLTAGE AND (12-1,3) (OFF) DOE TO 411V SNGR/BCC VOLT DEGRADATION SIQ Z PREVET T113 FAILURE UNLESS SEQ I 

CONTEOL (12-5,?) _ND/OR O OVERLOAD, MiTE POTNT1111 LOAD GROUP A OUTPUT OR RELAI DRIVER 
Of TRAIN IDUNTO: UNISOLABLECCNFfflON CARD(irfAilT-Ic fii-OS?, -- -

RIPASS, LosE Of LO-L0 ENS? LEVEL TRIP Of UNAVAILABLE FOR SOTE. tAlM IMEI HAS 2 
SIM. REDUCED RELIABILITY Of ALT T1A1NS Of FORCED AIE COOLING 
ofFsiTE SOURCE 

01.005.1 SGN Ii SEQ 2 CONTACTS OPEN POTENIAL 1N0P Of T FOR SISLOP NORMAL POSITION. REDUNDANT INPUTS PR IS IAS .3.1.RI 
UNDERVOLTAGE IND (12-1,3) (OFF) DOE to INY SIGE/ECC VOLT DEGEADATION SEQ 2 PREVENT THIS FAILURE UNLESS SEQ 2 

* ~ ui3 11U I~115E/OE DE-OVERLCOI Vl POTETIIL IO _UAD GIOPOTUO FRBrfRTIE oupu-.-..v-
Of TRAI A DUE TO: UNESOLARLER CCU FLOE CARDISI FAIL. RCPa ALSO LOST, 

__________________________ BAIPASI, LosE Of LOALO IST LEVEL TRIP OF UNAVAILABLE FOR SOTE. Bill IFNI 1AS 21____________ ___ 

OPiSIT E1-URCE 
I..4.00D05.I SIGR 12 SEQ I CONTACTS OPEN SPOTEETIAL 1101 OF TRAIN B FOE SISLOP NORMAL POSITION. REDUNDA INPUTS PROM 24 ISM AS 1.1.6.11 

UNDERVOLTAGEANE 1-I,3- (Oil) DOETCIEV SNGR/MCCVOLT DEGRADATION (1E11,3 PRIV(0fliYS FILER1INISS84fl 
CONTROL 112-5,1) AND/OB EN OVERLOAD, VOtE POTENTIAL INOP LOAD GROUP A OUTPUT OR BELA1 DRIVER 

--OF TRAIl A UE TO: UNISOLABLE CCN FLON CPIDISI PAIL. CPA ALSO LOst. St.  

ESiS!I, LSOF1 00SSTLIVLflP F UAIUF F0FISCETR~i OF FOICBD All 

SI/FN. RIDUCID RILIABILITY OF ALT TEAIIS OP FORCED IR COOLING 
OFFSITE SOURCE 

12.815AllCONTACTS CLOSED SF PURGII-.SV.3.LBL FORPOSTLOCC ICONTCTFVOELLT NT111N11LP1 (SAMll AS 12.3.1.5LP? 

UNDIRVOLYG(SAM AND 1-.) (Ol0 O T.R.. 1 REDCE (SABIIT AS 12..1 N 1 1OIR1.Vii RDO 

CONTROL (11-5,11 OTPSITA SOURCE ADEQUACl Of CONTAINMENT SPt S NOB 0 

OIJING TO FERVENT FOST-LOCA IlF OCbTS.  
E00 V ALSO LOST. MiNl INI 18 2 INS 

.....................................-OF FOkC11WAIERCOOLI19BG_ 
i2.4.69.05.2 SNGR It SEQ 2 CONTC'TS CLOSED SPIRRE PURGE ONAVILABLE POE POST-LOCA 'CONTACTS NORMALLY MAINTAINED8 ON SISLOP 25. 10IDETIFE EIISTIIG BASIS OF OPSAB SECTION 6.1.5 FOR LICENSING 

UNDEVOLTAGE AND (12-1,3) (ON) KZ CONTROL. RIDUCID BLIAILIT Of ALT UNTIL SEQ 2 BLOC/RE T. VERIF RQ Of ADEQUACY OP POST-ACCIDENT CONTAINMENT YDROGEN 

CONTROL iI-,)OFFSTE SOUkR* ADRQUACT-OFCONTI NIENfSPEAY1_j 12 011HIING VIA CONTAINMNT SPEAY ....1 

HECOMEINEB FOR CONTAINMENT ATMOSPHERE 
OFSTUG TO PREVENT POST-LOCA NI POCUTS.  

UCA ALSO LOST. FAIN lUR EAS 2 TRAINS 
1 b Ftlll llt I C CO LI N G
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.ColT I CLOD SI3FEi1 PURSE UNAVAILADLI fQ1it1TLOCA ggfji JIOIgAAli J ON SISLOP 25.2 IRVIEW POST-LOCA CONTAIlliNT YDROGiN AliuNG AS DO8 
UNDEBYOLTAGE AND (12-1,31 (ONl It CONTROL, 1DtCil RILIAMILITY OF ALT UNTIL SQ I BLOCB/RtlIT. SIPI1 110Q Of PART Of 080 
CONTROL (lt-5,!) OFFSBtE BODICE ADIQUACI OF CONTAINNilt SPRAY i it 

-1 ICOMBIIOCOTAllmt ATOSPEill 
IDING to PREVENT Post-Loci 11 POCIETS.  
RC~s ALSO Lost. BiAIN OlA I TRINS 

____ - ----.---.- .Of FORCED IRI COOLING 
11.4.09.06.1 SUG It 8D-I-I (1LA) 01 (lilAl i 1L.4.K.5.1L OUT KISE BLA FoR E 0 SAM As 

UNDIRVOLTAGI AND E6-S1-1 . INCLUDES EANDSNITCO 

11.4.01.0.1 SNOB I SD-1-5 (LA ON s(SAKE AS 1 .1 ... LOCOUT R1ST RELAY FOB 1I-M1-1, Is (SAKE AS11.3.1.6.1) 
UNDERVOLTAGI AND E - 1--. INCLUDES BANDSNITCH 

_ _CQI OL _ _ .. ------ ~ . . . _ _ _ _ 

12.1.09.01.1 SNOB 11 SD-1-5 (lILAI) 01 (SAl AS 11.4.L.5.1)OCUT RSE11 - , (SK As 
UNDERVOLTAGI AND EN-E1-1, N1-N1-S. INCLUDES 1A1D3MITCI 
CONTROL 

12.4.09.-0.2 SVCR It 86-1 (RILATI OFF RIDUCD SLIARILIT OF TRAIN N FOR SIB, 1N101AL POSITION. MANUAL ACTUATION OF is (SAKE As 12.3.3.2.1 
UNDRIVOLTAG AND NONl FOR SIlLOP IBLOP LOCKOUT RELA1E COULD IE REQUIRED 
CONTROL _01 FOR INNVN MITE COMMON-CAUSE FAILURES 

-_______ - - - - --- - - - - - - - of 3 IEQUIPEENT DuE To LACK of AN 
AUTMATIC tREPILOCIOUT AS PER 10 1.15 

12.1.09.08.1 SNOB i E8-El-1 TIP FANS UNAVAILAIBLI FOR FORCID CIRCULATION 'VERIFICATION REQE Of ADEQUACY Of is (SAME As 
UNiiVOLTAIG AIND (LOCKOUT 1ELAI) OF SPINE ATIOSPiRI F9 POST-LOCA E1 CONTAINMENT SPlAY PLUS Mt 8100KEIN1R FOR 
CONTROL COiOL IRO UCID RILIAMLITY OF CONTAINMNT TE03PER RISING TO PREVENT 

ALTiRAT OFFTE1l SOURCE POST-LCA It POCKETS. UM RAS I 
TRAINS Of FORCED SIR COOLING 

11.409.01.1 SNGR 11 86-81-1 RISIT (;!LE AS I.. 1 '101111AL POSITION 04 (sAKE is 113.  
UtiDElVOLTAGE AND (LOCIOUT SILA) 
CONTROL 

12.4.01.01.l SIGN Il BESET 1I5-8E AS 10151NM POSITION Is (SAKE AS 11.3.1.6.I1 
UNDERVOLTAG AND (LOCIUT ILAY) 
CONTROL 

08.1 85G1 I E1-1-I RESET 83SITI is NORMAL POSITION 
UlDElVOLTAGE IND (LOCIOUT BMLAIj 
CONTROL 

- I1..09.09.1 SNOB II 8_-112-1 TRIP FANS UNAVAILABLE FOR FORCED CIRCULATION SVIPICATION REQE OP ADEQUACY OP is (SAME AS IZ.4.9.S.21 
* ~ ~ ~ ~ ~ ~ ~ ~ sii .foin UDRLTEAN (LCUTRLYOPPERATO fifR FR POST - -6COTAEN111E1T SPRAY PLUS 1l RECOESINIR FOR ---------.  

CONTROL CONTROL CONTAINEENT ATHOSPEERM1 IDING to PRE1VENT 
------__ -POLOG!C !POCKETS 

12.4.09.09.2 SlOE 12 86-112-2 - HIST - (AKE is12..1.5.11 NOBMA POIINEl (AEAI..I.  
UNDB8VOLTAIG AND (LOCIOUT 1LAY) 

* _ CONTROL -

12.4.0O-09.i SlOE It 86-12-2 ARSIT 3(SAKE As NORMAL POSITION I (SAP. As 
NAND AS1.OUT ..LAI.  

CONTROL C7TO
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I.I.dLoLDL..ICIL LL __IIII__ . Aill As ..... . .ALIO 111L_.IL (SAll8 JLLI ll 
UNDIRVOLThcR AID (LOClOUT EILA)111, 
CONTROL 

.IZA .I0.LSNIGI It -ALA--:3 -- _ . ll UNAVAILALI103 StilE PURGE FOR AVI1ICATIO lQD OFADial O L (fIS A l .IL .itL . .
UNEalVOAG IND (LOClOUT RLAYl POst-LOCA It CONTROL 08 FOE ECP ROTOR CONTAIlNlNT SPRAY PLUS It 18COMBINl FO 
CONTROL COOLING CONTAINENT ATEOSPNSE1111ING TO FRVNT 

_____PUST-LOCA Ef POC11ETS 
12.4.01.10.2 SUi0 U MN3- RIT 8 s Al 1.4.9 . NORNAL POSITION 

UNDEEVOLTAGI AIND (LOCIOUT RILI) 

11.1.09.10.1 SHCE I1 16-112-3 AISIT q l1 OMLP3TO 5 (11i 
Ull018VOLTAG8 AND (LOCIOUT sillI) 
CONIO 

I.I.09.10.1 SICO It N6-11-3 RESIET A o NORMAL POSITION i (SAND is 
UADEEVOLTAG AND (LOCIOUT ElLA!) 
CONTROL 

ID4.N.U. SOBID BENDS l(?StalUAS 11.4.E.5.I) NOlaAL POSITIoN 15 (Sa---t...-1 

s(SS A 1.4..51) 01AL OSTIO1 I (SANE AS 12.3.I1.I.) 

I2.41.9.1.1 53 It SBQ 2 CONTACTS OPEN SPOTENTIAL INOP OF TRAIN B FOR SISLOP NORMAL POSITION. IDUNDANT INPUTS PEON 04 (SANE AS 12.3.1.E.11 
UNDEVOLTAGE AND (11-1,1)1 (OFF) DUE 1 Bll SNGE/NCC VOLT DEGRADATION SIQ Z NOT PROVIDED FOR BCC-2A LOCKOUT 

_____ CONTROL ____ ND/OR AGO OVEELOADLOVITE POIT NTI OO ACTUATION ________ 

Of TRAIN A CUR TL: UNlOLALI CCV FLOz 

WYASS. LOSS Of LO-LO ENET LRVRL TRIP Of 
- - .. --. ... . -~~~~~~~ - - ~SIj!V. ECP# UNIVIlkFOE 3GTE __. ___-___ __ -R ... . ... _ 

12.4.09.11.1 80C 110 CONTACTS OPEN POTENTIAL 1N0P Of RIN I FOE SISLOP NORNAL POSITION. RDUNDANT INPUTS FI St15 (SANS is 
UNDEIVOLTIGI AND (11-1,11) OFF) DUE TO 180V SECC VOLT DGADATION SEQ I Not PEOVIDED FOE CC-2A LOCKOUT 
CONTROL AND/OG OVEELOADjill POTENTIAL IND? ACTUATION 

__Of TRAIN A DUB TO: UINOLANLE CCN PLOW 
BYASS, LOSE Of LO-LO ENS? LEVEL TRIP Of 

____________ ______ - - - - - - !LF. C? UNA VAIL FOE SOTE m w _ ______ 12.4.09.11.1 S0CR It SItI CONTACTS OPEN iOETIL D? of TRAI FOE SISLOP NOR POSION. REUNDANT INPUTS Flog IS AS 1 .1-6I11 
UNDEBVOLTAGE AND 11l-911 ) (OFF) DUE TO 410V ENCR/NCC VOLT DEGRADATION 534 2 NOT PROVIDED FOE ECC-11 LOCKOUT 
CONTROL AND/OR K OVERLOAD, VITO POTENTIAL INDP ACTUATION 

OF TRAill DUE TO: UNISOLABLI CCN FLON 
BYPASS, LOSS OF LO-L0 SUIT LIIL IP OF 

-F__60_ !/1!!f. ECPIUNAVAIL FOE NOTE l. 9. IT LOGE 02 SEQ 2CONTACTS CLOSED sPOTINTIAL INOPERASILII O P NOTE TR0INI PCONTICT S NRALLY MAINTAIIPUT O SISLOP0 (SANE AS 12.3.1.6.1) 
UDIRVOLTAGE AND (11-9,1) FO(O)R RCIEC DUI TO LoSS Of CADGING PUNP UNTIL SEQ 2 PLOCE IIT. VERIFICTION 

CONTROL R00N COOLING IQD Of ADQUAC Of D OOTABLE O LCEUP 
VENTILATION FOE CNAEGING PUMP BOON AND 
ACCESSIILIT Of EO01 Vi0 T 1 TLUVE0l 

1 .4.09.1Iz SIG C2 SEQO CNTACTS CLOSE IPOTINTIAL IOPO ABILITY OF BOTHIS SIICONTACTS NORMALLY 1IlTAIED ON SISLOP 8 (SANI AS II.3.1.1.11 
ONDERVOLTAGE AND (I1-9,111 (ONiO DFCI to DUB TO LOSS OP CHARGING POP UNTIL SEQ Z ELOCE/lISE. VERIFICATION 
CONTROL NOON COLING BOD OF ADEQUAC OF ORTALR BACEUPUA 

ONTILATION FOR CEARGING PUMP BOON IND -
ACCOSSTILIT OfT OON IITOE C8 0LCR 

TIREU ICsIl AI-OBST
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ills I OLAICI 10 COIFONINT ID FIILUIR RODE EFFECT ON 11CCS RUKAlS 11IM ACTION (TIM LISP DISCIPLINI 

J2.IO .10 It ~ D-tio M .. ~A1 I &~L2.jj.iLjL LOCKOUT RS I LA 11,1 OR MG-hA-I, 01 (Sill AS 11.3.1.11I 
UMDIL1VOLTAGSIAND l- i-.INCLUDES EANDSNIT1CE 
CONTROL 

* AJSALIVIKJ .....D±LLRIi!) ON _ _ - S(!AOIIAU~iiL. LCKOUT 11891 SIMA FOR 86-11-, .i SAll AS 1....(_ _---.  

NDRIVOLTIGI AND MN-ltA-i. INCLUDED HANDSNICN___ 
CONTROL 

12.4.09.11.1 SIL 11 S0-I-4 (LILA!) ON 1189__ 1(~l Al 12.4.11.11 LOCKOUT LESET LLA! FOL 81-NhA-I, It (SAKE AS IZ.3.I.6.II_________ 
* UNISVOLTAG IND I6-11A-1. INCLUDED IDSVITCI 

* CONTLOL 
* 2I.SI.ISCKD 1:1 _ILM! ON IPOTINTIAL 1101 Of SOTO ThINSI FOR AUZILIAI 11 AIl NAVE *0A RATING (11, 03 (SAKE As IZA.1I.I 

* UNDN VOLTAGE IND LICEC 0!! T jjLOSS O OLM O N-ITIUT FANS) SUFFICIENT fog 
CONTROL CHARGING PULP ROOM POST-ACCIDIN1T ALTILIIATI 0115111 S0URCE 

DuTl MITOM ICI I 12..OS. 3 M Sit 81-8 iI1(1 ON - - POTKNTIAL ISO? Of BOTI Th110S FOR 1011ILA11 1111 AM RIVE *Or ATI* (I i- (SAIEIAS Is- .3.I. I]. . . - . . . . .  

IUNDNIVOLAC IND LICIEC OUR TO LOS1 Of COOLING FOL NITIOUT P11S1 SUFFICIENT FOL 
* CONTROL ____CILGING PON? 1001 POST-ACCIDINt ALTINATI OFFSIII SOULCE 

Duty VITBOUT LCPs 
* 2IA.32SIGN 12 11-8 11ILAH) OFF EKOUCID IKLIIILIIT Of 191AI LAND SWING 110LMAL POSITION. ANUAL ACTUATION Of 35 (Sill As 12.3.3.2.3) 

* __________ UNDILVOLTIGNAND ___LOADS (SIG1 111 V0L 15, NONE FOR SISLOP SISLOP LOCKOUT RELAYS COULD LR LI1QUILID 
CONTROL -.-- _ R ~P f h 1 l Cit ~ D C O R~ L~ F-- - -.--- . . -. .  

Of Nil IQUIPINT DUE TO LACK Of AN 
__________________________ ATOMATIC IILOCIOUT AS PIER 1 .11 

AND tell III8 
12.1.09-1.1 SIGI It 86-1111-1 TRIP '(SAIL A I ...I2 BORIC ACID SITIN NoT CRIDITED FOE 03 (SANE As ..I.I 

INLILVOA.TAGS 1ND (LOCIOJT ILLAI SIS/SISLOP EVENTS 
CONTROL 

12.0.1.1. SV1R 11 N-MA-I TLIP '(SAlE AS 11.4.S.11.Z( BORIC ACID 31ISTIM Not CREDITED Vol Is (SAKE As 2...1 
-UNOKLVOLTGL AIND (LOCKOUT K[LAY( 1lS/SISLOF EVENTS 
CON TEOL 

1 2.1.A9.11.2 MRG 92 36N21-1 RISE? LISAIL As Il.1.I.11.11 NOIAL POSITION 04 Il As ....I 
___UNDER VOLTAGI ID (LOCKOUT 1L1LA!) 

- 11.1.01.14.2 SNGR 92 16-lZA-I RiskT 11SAVE AS 1.4.1.11.11 NORMAL POSITION Is (SAlE As 2...1 
________ UNDILUOLTAGI AND (LOCKOUT 1LEL111 

1 2.4.09.11.2 ING1It 926-AIL-I LISIT 1ISANK AS I2tSI.)NOLKAL POSITION Z4 (Si AS il.3.1.6.1) 
UNDILVOLTIGI AND (LOCKOUT BELAY) 

* ~~~CONTROL - -. . . . . --- ----- .-..- ---.- - - .. . . .  

- 12.1.09.15.1 30SKI 826-EZI-t MEIT '(SAIL As 1...II NORMAL POSITION 04 (Sill AS13 .I 
UNDERVOLIGE IND ILOCIOUT 111LA01 
CONTROL 

12.4.09.15.2 SNGL 12 86-12A-1 RISIT I(SAUK AS 12.1.9.11.11 MORMAL POSITION Is (SAKllA I ...6I 
-UNDLAVOLTAGI AND (LOCIOUT L81LA!1 

12.4.09.11.2 SICL 92 96-BZA-2 RESET '(SAIL AS 124SIII ORKAL POSITION 24 (SAME As ...6I 

UNDILUOLTAGI AND (LOCKOUT IELA!)
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ACTION ITIES FOR SIGNIFICANT FINDINGS 

REPORT 
ITE I DEVICE ID COMPONINT I FAILURE NOD EFFECT 0 ICCS DMillIS Ifill ACTION ITM LISP DISCIPLINE 

.LILLSIGL NL. . J. 251L I~l t~ JCLTS LO - JATITIAL.INOP 01. TRIM L 1018LOL..I SGL i[ISOLATIDO i ILL 1.L 
UVNE1VOLTAGE IND (ft-ZZi DUE tO MI0E ENGI88CC VOLT DEGRIADATIO INDEPENDENT OF LOClOUT BILAIS. 101 RE 
CONTROL AIND/OR D OVERLOAD, VI POtTIAL IlOP Of 1E0 TO INDIVIDUALLI ISOLAT 

_T11l.A.IU. tLIII.al0LABLL-CCN.ILON . -JISRI1TIAL MR. I 3ICC-. LOADI Li
RMPASS, LO1 Of LO-LO INST LEVEL TRIP Of TO 11-lNIRGIZING SIGI 13 
TRAIN A II/F. OEDUCED RlLIARLITY Of POST-SIS/SISLOP. SCPs ALSO LOST, 
ALT OFFEITS SOURCI UNAVAILABLE FO SGTR. Aill IFNI AS 2 

TiNS OF COOLING lC_ d" 

12.4.09.11.1 SUG It 125VOC 1US 11 VOLTS LON IPOTINTIAL INOP Of TRAIN 1 10 8ILOP ISNGR 13 ISOLATID 0N S/SISLOP 04 (SANE AS 12.3.1.1.1) 
I ____ U U-~~I-01LINUM: L MA... .. .. .. .. .1 091.RM V41. DMGAAMTO!. oIN YBPIP! OF LCOU~ RILAIL P91 V----------------- - --- _ _ 

CONTROL AND/OR DO OVERLOAD, NI POTRNIALI INOP OP ERQE TO INDIVIDU'ILLYT ISOLATE 
TRAI AOUR TO: UNISOLAL CCI FLOE N0-ESSINTIAL SNCR I3INCC-I LOADS PRIOR fF7~ - . -- .. STR , jAB5 Of L0-o-I IVIVL -1311? t TQ.jEJNjRGIZI1G SUG1 1;

____TAIN -______ REDCE .1,11LT OF. P.. . . T I/I . 3-------------- ALSO- LOST.  

unlOFSMyoUCEutcAIIBl FRL171-LllEVE HSL 

12.4.09.16.1 SIGE It 125VDC LOS It VOLTS LOS SPOTENAL IEOP Of TRAIN I FOR SISLOP 1SEGI 13 ISOLATED ON S15/812LO1 1S (SAME AS .  
UNDERVOLTAC AND (172-226) DUE TO 416V SNGK/MCC VOLT DEGRADATION INDEPENDENT Of LOCKOUT RELYS. Vol REV 
CONTROL AMAl08 DG OVISLOAD. W POTINTIAL li0P OF RID OI DIVOULLI ISOLT.  

TRAIN A DUE TO: IlSOLABLI CCI FLE NON-ESSEINTIAL StG 13/CC-3 LOADS PRIOR 
MASS LOS Of LO-WIVRS LEVEL TRIP Of TO 1-EIERGIZIIC sEC 13 

_ _ll__AIM $J1/9. IUDt SpJI.IAS ~L O f POST-SISISISLOP. SCPs ALSO LOST, 
ALT OFFSITl SOURCE UIAVAILABLE FOR SGTE. Aill IFNE NAS 2 

TRAIll Of COOLING 
1l.4.09.16.1 GI ItCR 1i5IVEC LOS 11 VOLTS LOS IPOTINTIAL 180O OF TRAIN I FOE SISLOP 8SICK 13 ISOLATID 0 SIS/SISLOP 24 (AS q...6 

UNDDEVOLTAGE AND 111-1161 DUE TO 410V SGIlCC VOLT DEGADATIOiN INDIPiNDMIT Of LOCIOUT RLAYS. 101 RIV 
CONTROL AD/OK 0C OVERLOAD, I/ POTENTIAL IIOP OF RElD TO INDIVIDUALL ISOLAE 

SI DU.TiADE TO: UNISOLABLE CCI FLON NON-ESSENTIAL SICK 131ICC-3 LOADS PRIOR 
BYPAS, LOSS Of LO-LO REST LEVEL TRIP OF TO R-11110ING SIE 13 

TRAII A SI/Fl. RIDUCID RELIAIILIT L f POST-MIS/SISLOP. BCPs ALSO LOST, 
ALT OFFSITS SOURCE UNAVAILAILE FOR SGTR. Rill 1FU8 1AS 1 

RAIIIS Of COOLING 
12.5.01.03.2 52-1303 51-1103 CLOSED LOSS Of AUTOMATIC PROTECTION AGAST hECK SPEC ACTION ENTRY REOD FOE THIS (Si As 

(111151181 b CONTACT OR PARALLELING RDUNDANT TRAIN A AND EAT CONDITION SINCE 315/SI1,O1 TRIP SIGNALS 
1llDOS 51Cl I ARE MS MNTOA ONLI IVIA TD 1AN DO NOT 

PREVENT PARALLELING RY A SUBSEQUENT 
T I U : LL L SINGLE FAILURE OR OPERATOR RIROR AFTER 

12.1.01.05.1 52-1303 51-130) CONTACTS OPEN 55CR N3 CANNOT EM RE-ENERGIZED ISINCE NOV-U3 ALSO AFFECTED AND CANNOT (SIL As IZ.I.I.Z.II 
IBRRIIIRI 86... E, 86-I ION) POST-SiAISISLOP, D BLING 1/U3C VALVES M CLOSED FOR RECI Cs REDUNDANT CL C 

(RELAYS) FOR 1,4LO REST LEVEL TRIP FUNCTION AND VALVE CBS-I RESGT ATliAt I -- ASE
L1/3 CL PIMAT CT STING FOR TEE RCITC OUNI ARY FUNCTION 

12.6.0 .SZ-1303 52-1303 COTACTS OPEN 31R A CANNOT RI RE-INRETAI 0SINCE MOV- 103 ALSO AFFE IED AND CANNOT 0 _ ISAME AS 
* EIAIRA/ . 86, 86-1 (ON) POSTSISISISLWP, DISABLLING III SI VALVES 09 CLOSED FOR RICIEIC, REDUNDANT CRECE 

(DELAYS) FOE LO-LO REST LEVEL TRIP FUNCTION AND VALVI CS-R i0UI SUEQUITt LEAKAGE 
1/3 CLE PATES TESTING FOR TEE RCIRC BONDARY FUCTION 

12.501.0.1 2-133 51130 CONACTSOPE
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ACTION ITEMS FOR SIGNIFICANT FINDINGS 

REPORT1 
ITEM I DIVICI ID COMPONNT ID FAIL11 NODS EFFECT ON ECCS dals ITEs ACTION IM RIB? DISCIPLINE 

1 .02, 01. 1 ECE111,T 91111M N- N A 0 'c.1al-1IU21S1..-1 1.1 (8111111 DOE TO LOSS Of SEGI all EVAC. £1.80 FOETANLE EACIUP VINTI1LATION FEOVIDES 
RESULTS IN DISAMLINO 111 S1 VALVES FOR ADEQUATE COOLING FOR ENGR BOON 

JCLI PTES ISI, NITEOUT PANS) SUPPICIENT FOR __ 

POST-ACCIDENT ALTERNATE OFFBITE SOURCE 
OL__DT!_NITNOUT RCPs ..  12.52.01.1 ECC-3 52-1314 OPU N INPRNL OF DoTN TINS 1 -3 lE41 AC VERIF IED tEAt I EAS is 

(81E11EE1 DUE TO LOSS Of 3EG IS U VAC. ALS0 PITANLE DACEUP VENTILATION PROVIDES 
____ - - -- - ~ ~ AYM j!-- -- EUT M! ILIN I/a VAVS F A M Y1TE COOLING FOE SVGA ROOMN 

*LO-LO HRST LEVEL TRIP FUNCTION AND III EQUIPMENT, AUl IFER A/S 81AVE *0A EATING 
CLE P1T1S (t, NITNout FANS) SUPPICIENT FOR 

I-: . - -- ___ -~ - - - - - - POS-CCIDNT LTRENATI OFSITE SOUSCE 
12.6.02.01.1 ICC-3 52-1311 OPEN SPOTENTIAL INOPERIMILITY Of DOTE TRAINS 1MCC-S 4101 ACE. VERIF RQD TEAT 14 1SAKE AS .  

___ .....JEEAEE) . . - D~ETO LOSS Of INkif E!!NYC. ALS _ PI!ML P[ILP .yLTItfflO0 FROVIDES 
- -f -Allill!L - - - - _ 

102R.SULTS IN21ILING 1/ SI VALVES POR ADEQUATE COOLING FOR SCGR ROOM 
LO-LO REST LEVEL TII? FUNCTION AND I/] EQUIPMENT. AUl IPNI A/E RAVE '0A- RATING 

I -- ---- -- ________-CL! PAIRS . ..... - ... 11 A!ITBOUT FANS) SUFFICIENT FOR ...  

PEST-ACCIDENT ALTERNATE OFIII SOURCE 
111.6.02.0.1 MCC-3 -iI1 CLOSED NONE SNORMAL POSITION. NON-SR LOADS NOT ALL S LOADS (12.11.01 TRIPPED/2.0CED-OUT ON ISLOF. EOllAs MUS 

COORDINATC TO PREVENT FEDER TRIP UNDER 
- ~ ~ ~ ~ ~ ~ ~ ~ ~ _1 13 M __- - - - - - - ---- - E IASNLL AN SIISLOP. MCC BUB FAULT 

PLUS EiEl FAILURE IS OUTSIDE S111S1SLoOP........-.
DESIGN 011IS 

I1-02.01.1 RCC-3 - NSR LOADS 0__ . ON0-1 _.0 i (~RiI~JJ- ____________E s .Iij -

-2EO.2IMC3EELAS Ol - '(S08AMEA H12l6.l. II REtt~lsOCHM -ll ILa S (SAlE AS it.3.1.1.1L DBill TOLSCLOSED)IA.ASO 9BALSBCU V TLt01POIi 

11u.s02.1 MCC-D SR LOADS ON AV(0I At COOLING FORiSsC00 

(B El L CLOSlD)l21L lSEKE ASlU .lSlI.. lSI I-lI I ' 1 _l l 
12.6.01.01.2 MCC-) NSE LOADS OFF _ _ IOINTII.INOPIRiBILIT! Of ROTE TRAINS ECP3 ALSO UNAVAILARLE FOR SGTRI. RIEEATER IS (SAME A 13..1)--____ 

EEIEOPN) DUE _TO _LOSS OF ENVGR REEVAC- STEAM ISOLATION NOT CREDITED FO0iLE 
AU! IFNR A/N SAVE '01A RATING (IN, 

CL------lS (18, -WITROUT FAlS) SUFFICIINT FOE POST-ACCIDEiT ALTINATE OFFSIT souiC 
DUT WITOUT ECPs 

0 LO IPOTINTIAL INOPIRARILITI OF OTS TRAINS RCPS ALSO UNAViACBIL FOR SGT .REEATE It (SANE AS 12.3.1.1) 
(ORIa OPEN) DUE TO LOSS Of SGC IM EVAC STIN ISOLATION NOT CREDITED FOE ISLI.  

IT 1U F0101 0A RTING I 
C-t ,WITHOUT FA S SUFFICI lT FOR 

POST-ACCIDINT ALTIRNATE OFFSITS SOURCE 
DOTI ITOUT CPs 

12.6.02.0.3 CC-3 WSR LOADS Q/SEOISMIC IPOTITIAL COMMON-CAOSE INOPEEAEILITY OF 8 AON-S LOIDS NOT ALL TRIPPED/LC0RD-OUT 18 (SAVE AS 12.3.1..1) 
BOll T oAINS DU TO LOSS OF SNGR IVAC ONSISil. cluIltiATODOi TEs 

RL III5 DI IBIS 31 CEI I IA W0 IC0 
REQUIRE TRIP OF ALL NUN-IOLOADS 0R A 
SA(iS SICNAL (SIS SIS AND SISLO0
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ACTION ITNS FOR SIGNIFICANT FINDINGS 

ITII I DVICI ID COMPONENT ID FAILURE NODS IFFICT ON ICCS [IRAS ITEM ACTION ITIl ISP DISCIPLINI 

_ LLOLL1Letj 1 R~ . fINIlll follslM..Ql.-ilWAL. -A 9Ntll? il ! 9N 1 89t id!A T 1LL TRIPPDILOCtr-oI t S A 12.3.3.2.  
1100 TRAINS DUI TO LOSS OF SNGE 11 IVAC 0 SISLOP. CONFIGURATION DOES NOT Ell 

IG 1.11 O Iil 384 CEIlDt 33ICI 
.. 0301.ICC0IIC Of ALL N-SI LOADS ON A 

SAIFT! SIGNAL (Ill, 2 AIND SISLOP) 
12-.3.01.1 NCC-3A l2-1301 CLOSED Noll INOENAL POSITION. 801 NIV 8I0D TO (sAlk A 1.3.1..) 

INDIVIDUALLY ISOLATI NON-ESSNTIAL LOADS 
FR0M 81VC 13 FOFOM E 8N-111IIN 

POST-SIS/SISLOP 
.0 12 .01I.3 SNG ! #IEApsiI - LO/SRisNic - 8POTINTIAL CONNON-CIUSE INOPIlNAILITY Of 3CONFIGURATIOI DONS NOT BIT DO 1.15 0 (SAI AS 12.3.1.1.1I ION BLICTRICAL ALIGNMENT 

LOADS SCI 13, IF RI-IRGIZID Ill 384 CITIRIA N8ICE.RIQUIll TRIP OF 
POST-SIS/SISLOP, DEN TO 80V SNGJICC ALL NON-1 LOADS ON SAIIT! SIGNAL (1, 
DNGRADATION BISULtING FROM FAILUI TO SIS AND SISLOP). 101 1V NEED TO ISOLATE 
ISALATN ALL UNQUALIFIED LOADS Ol SIS AND ALL IOl-ISSiiiAL LOiD PRION TO 
SilLOP Rl-MER0IZING SIG 13. DiED COORD ALSO 

-- - D FOR TIN 8i ALIGN 
12.5 13 SNC S 8Al1S) SQ/SSIC POIlIL CO -CS I BILITI Of SCONFIGURATIl DONS NO T B .5 0R 3 (SMD S M12R332.31  

LOADS SGA 13, IF i-ilRlGIZID IEII 384 CRITIRIA WIICH ENQUIRE TRIP OF 
____-~______________ - . POST-81E/21SLOP. DUD to 180V SNGR/KCC I~ LL NON-IN LOADS ON SINTE SIGNAL (IN, -. - -

UNoAiDtOLoTAULTII AiRI TO 3 5L5AND SISLOP. N01 REV ID TOI)SOLTS 
ISOLATN ALL UNEUALIIID LOADS ON SIN AND ALL NON-ISENTEAL LOADS PRIOR TO 

______ ______________________SSLEW? R1-NNNDGEZING SVGN 13. DRiBl COOED ALSO 
IND FOD INl IlALION ._ _ _-- --

12.6.01.01.1 SNGR 5 21-I OFF NONE. SNGN 13 IIOLATND 11 SNPIRATE 'NORMAL POSITION. 01 NN RD TO (SANE As 
UNDINOLTAGI AND (U1 -NLT) (VOLTS NORMAL) 813/515W? TRIP Of Ik! SST 13 ElIDED AND INDIVIDUALLY ISOLATN NON-ESSINTIAL LOADS 
CONTROL 

POST-SIS/SISLOP 
1.1.01.05.1 SNGR 13 SDE 1 CONTACTS OIN (SKEA is '(SANE Ao (SIN i 

UNDIRVOLTACI MID (13-1,3 
CONTROL 

12.1.07.05.1 SVGR 13 SRE 2 CONTACTS OlAN NONE. SICR D1 ISOLATED R1 SEPARATE TRIP SNORNAL POSITION. REDUNDANT INPUTS PROM 8SA(E As 

CONTROL 113-5,1) ON 515/515W? LOAD GROUP A OUTPUT 01 ENLAY DRIVER 
CAR lDSIS AIL. 101 IV IND TO 
INDIVIDUALLY TRIP/LOCIOUT NOS-0SSEATI il-il-ISISTIAL LODS PSIOR T 
LOADS PRIO TO R-N1111 IZING SS1 8 0 3 
POST-SIS/81SLOP 

04Uco8ucts (ELAY) ON 'POTENTIA 1.91OF RolE ) INS FOR - 1(ste10i/ iII. O1iT IM 1, I (Si As 12.3..1 A.11 
UNDIRVOLTAGE AND RCIEC DUE TO LOSS Of COOLING FOR WITHOUT PANS) SUFFICIENT FOR 
CONTROL CHARGING PUMP NOOK, NONI FOE INJECTION POST-ACCIDENT ALTERNATE OFFIETI SOURCE 

- I2.6.OY7.I Suck 13 DO-N (ISLAY) ON OPOTPNT1 1 INOP OP DOTE TRAINS FOR AUl IAS A/IN 1VE DA RATING IIUS 24 (SAI AS 12.3.1.6.11 
UNODIROLTAGE AND RECIRC DUE TO LOSS OP COOLING FOR ITHOUT 101 AS OUFFICIINT FOR CHARGING PUN? ROOM. M F RI CT POSt-ACCIDNT IV 8 T O 

DOT IT1OUT C mi 
12.6.0-07.2 SNOR 13 81 ClLA) OFF DEDUCED RELIABILITY OF TRAIN RoAND SWING 'NORAL POSITION. MANUAL ACTUATION OF 35 (SAME AS 12.3.3.1.3) 
* UUI-DAVOLTACR AND (SVGR 13) POE U I1 NONE FOE SISLO SISLOP LOCOOUTBDEL0SSCOULD FASSF l i OR D 
C(NT0CLFOEOIAR10NOM FOR MOINCS EVI W OA FAILURES 

OF NSU QU IPMENT ION TO LAC OF AN 
AUTOMATIC IIP/LOCOUT AS PER 115 
AND IEEE e4
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ACTION ITES FOR SIGNIFICANT FINDINGS 

REPORT0 
ITEM I DEVICI 10 COMPONENT 10 FAILURl 1001 EFFECT ON eCCS RRAIII IT1 ACTION ITIR 9ISP DISCIPLINl 

12.5.01.0.LSL.ll....... Abill1 ._. TIlLE .. . JIil _1 1 l'lai lEHAL.I Lii. zlL .ilfJ M!RTLII NEC DL -1AND APPINDil 8 IlCHANICAL 1PP _ 

UNDIEVOLTAGI AND (LOCIOUT 88LA1( TURIIII-GISIBATOS 11D0061 BIAL OIL 08 ICLUDI NOt FIBES AID RIPLOSIONS 88CHANISTICALLI 
CONTROL OTR AUIILIAIES VILL NO? RISULT IN CAUSED ST AN ACCIDElit (G. OF IRO0GII DUB TO LURE 

-. ~.. . ~ .. flI.81. ILS10L01ICEH LllL.. _)L~L9idLiti d!IRALfIflRil TO FAU.LTLTL SIS/SISLOP EVlT. 8ORIC ACID SISTII NOT PROTICTION FAILURE, POST-818IISLOP) 
CEIDITED FOR IISISISLOP EVENTS 

15.01.08.1 SIGR 13 86-03-1 TSIP 50VRIlFICATl0N REQUIlRlD THAT LOSS Of 23.2 A008ESS HICHAMISTICALLI CAUSED FillS AND BLICT81CAL 
UNDIIVOLtIG AIND (LOCIOUT ILLY) TURAIIE-cRIEATO1 NIDOGI SIAL OIL 08 IIPLOSIONS NOT SICLUDID If NC STP V.5-1 OR 
CONTROL 01 AUilILIAIE1 MILL 10 RESULT IN APPINDII l8 ASPi O INTIGRAtED RESOLUTION OF SEP 

-fE1 O8 IIPLOIO CONCUREINt M1TI TOPICVM-I. .1I IF NEEDED 
SIS/SISLOP EVilt. BORIC ACID STSTIl NOT 
CREDITD FOR lISSLOP EVINTS 

12.__ 000_._ SVC8 (3 86-113-2 TIP 101l.s...1.ICATIO..8..tilllD flAT LOSS OF 23 (SARI AS 11.6.1.N.1) 
UNDIVOLTAGE AND (LOCIOUT EIGERATOL IDOGIN SEAL OIL 1 GIEER 
CONTROL AUIILIARIII MILL N0T RISULT IN EIPLOSIO1 

OR F0 1 CONCUEEENT VITl SImIfiSLOP SVIII 
SMR 13 15VDC BUS It VOLTS LW.. IPOTINTIAL INOPIBASILITI OF TAll 8 FOR ISMCR 13 ISOLATED ON SISISISLOP (SARSA 12.3.1..1 

UNDEIVOLTA6E IND (11-2211 SISLOP DU TO 4I0M SMG/ECC VOLT INDEPiNDINT OF LOCEOUT R8LAYS. 101 REV 
CONTROL DIGRADATIOM AID/OR DC 01ELOAD, MITI 8IE TO INDIVIDOUALLI ISOLATI SWCR 

POtSINTIAL IO OF TRAIN A DUN TO: 83/ICC-3 LOADS PRl0 TO Rl-ilE0HING 
UNISOLAILI CCN FLON BIPASS, LOSS OF ENGR 83 POST-SISISISLOP 
4LO-LO RT LEVEL TRIP OF TRAIN A 115 V.  
ICPS ALSO UNAVAILABLI FOE SCTB__ _____ 

12.1.01.11.1 SICI 13 I25VDC BUS 12 VOLTS LOM SPOTIEIAL IOPRAIBILITT OF TEAIl N FOR 15CR 13 ISOLATID 0 SIS/SISLOP of (SAIl AS 11.3.1.5.1) 
UNDIIVOLTAGE IND (12-221) SISLOP DUR TO 4N0V SMGE/RCC VOLT INDEPiDNT OF LOCOUT RILAIS. 801 RIE 
CONTROL DICRIADAtION ASDIOR DG OVILOA, wEil I0 TO IlUVIDUALLI ISOLATE ascR 

POTINlTIAL INOP OF TAIN A DUE TO: 13/ICC-3 LOADS PRIOR TO RE-ENERGIZING 
BUYISPLBt CCI 9005 BYASS, LOSS OF EIG 13 POIt-81Sl/81LOP 

LO-LO EMIT LEVEL TRIP OF TAIll All/Fl.  
RCPS ALSO UNAVAILABLI FOE SGIR 

12.5.01.12.1 SNGO 13 125VDC BUS It VOLTS LON IPOTENTIAL INOPIRASILITI OF TRAll I FOE sSGR 13 ISOLATED 01 SIS/ISLOP Is (SARI AS 12.3.15.11 
IIM0IEVOLTACR AND (12-225) SillW0 DUI TO (NOV SUC1/ICC VOLT INDIPIIN~t OF LOCIOUT EILAIS. 101 REV 
CONTROL DIGRADATION AND/OR DO OVRLOAD, MITI EIOD TO INDIVIDUALL ISOLATI 8568 

POTIAL [NOP of TRAIN A DUE TO: 13/1CC-3 LOADS PRIOR TO RI-IMIGIING 
UNISOLABLI CCI FLOM BYPASS, LOSS OF SCR 13 POST-SI/lLOP 
LO-LO EIST LIVIL TRIP OF TRAIN A SI/Fl.  
ECPS ALSO UNAVAILAILI FOR SGTE 

2 IZ .01-1.1. 51CR #I 125VDC BUS 11 VOLTS LOW..........PO TIAL INOPIRABILITT OF RAl I FOR SIG 13 ISOLATD Of Sil/SISLOP 24 (Simi AS 11.3.1.6.. .  

ONDIRVOLTAGD AND (12-226) SISLOP DUI TO 410 S1I8CC VOLT INDPINDIit OF LOCIOUT RELAYS. 801 RIV 
CONTROL DEIADATION AND/Ol DG OVERLOAD, VIll 8h0D TO IIDIVIDUALLY ISOLATI SCSR 

POTENTIAL 190? Of TRAIN A DUN TO: 83/ICC-3 LOADS PRIOR TO RE-EillCIZING 
UtIlSOLABLI CCN F1.01 8YPASS, LOSS OF SICR I3 POST-SISSISLOP 
LO-LO INST LIVIL TRIP OF TRAIN A SI/F.  
8CFS ALSO UNAVAILABLE FOR SOTS 

12.6.0R.O1.1 SIGh 83 SSI (SWITCH) AUTO MORE. S1R 13 CONTROL POWER AUTO-SILICTS alOkiAL POSITION. IC SPIC ACTION INTRI [SAMI is 12.3.1.211 
CONTkOL POtth TO TRAIN A OR 1 AS REQUIED 88Q0 IF SST 13 8NRGI8D VIA 152-IZCII 

(TRAIN li EN ODS I - 4, SINCE SUCH IN 
ALIGNilENT COULD RESULT II CROSS-TRAIN 

POER AND CONTROL
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SAN 080811 UNIT 1.  
ACTION ITEMS FOR SIGNIFICANT FINDINGS 

REPORT 
ITMI I DVICE ID COMPONENT ID FAILURE 1OD EFFECT 0 ICCS R11ARIS 1i8 ACTION ITia RE51 DISCIPLINE 

-12 .08.01.2 AGE IL_ . SSL ISILICl -._ 0I _ MTINTIAL. COS TAlIN. ALIGlN Ni 1.0 .8NGL _ ICLFIC ACTHO1 I JSMQIII ItitlD Ill8 ISAIlL.AS1 2.1-) 
CONTROL POWER I POWER AND CONTROL IF SIGI 13 Tall FAILURE. 101 REV RQD TO FRECLUDE 

El-ENiRCIZD IRON tAIll 8 VIA SIG8 12-3 CROS8-TRAIN ALIGNNIBT POST-SINSllLOP 
fl. IBill.POST3IBISI LOP.  

I2 OE.3SGE 83 SSI (SNITCH) off OSERD1UCED REDUNDANCY FOR R8-l0IlGIZING ITICI SPEC ACTIOI INTEI RIQ MITN THIS (SANE AS 
CONTROL POWER SNG N3 POST-NINISISLOP. ISOLATION OF FAILURE. 101 Rll 1801D TO INDIVIDUALLI 

ly 1411111 illlotlidi ty.l. Jou ItlN--i t I 1ALdLOAI~ltt 
FElDER AND 40V IE Bis ISOLATIS Rl-RiRGIZIN SIGI 13 POST-SISISISLOP 

CONIIN-CAUSE FAULT 0 IRON REDUNDANT 
- . .. --.. ~.-- .... ~-- ____ - --- - -- _ TRAINS A AND N_ 

12.6.08.02.1 SEGA 13 52-1203 OPEN NONE P ORT TEN. FOE 1OG TERN 1101 REV RIQO FOR LOCAL OPERATOR ACTION (SAME I .3.I1-.1 
CONTROL POWER *b* CONTACTS CONTROL POWER CAN R1 MANUALLI SELECTED TO EARUALLI SELECT CONTROL POWER VIA SSI 

- ---- TO P111l1 SMGt 13 TOi E -ENERGIZED- AND1 5S2._UPS DOT! CICLE- 030 NINUTES 
FRON EITHER TRIN VIA SNGE 1E-3 AND SNGE PEEMITS CREDIT FOR LOCAL OPERATOR ACTION 
12-3 TIE BEERs At INGE 13 AND 5511182 

12.5.01.U2.2 SIGI8 3 52-1203 CLOSED (S10I POSITION. TECH SPEC ACTION ENTRY S 1 AS IZ.. I 
CONTiOL POWER 'b' CONTACTS REQD WITH THIS FAILURE 

12.5.08.03.1 Svc 13 CIA (RELAY ON REDUCED REDUNilNCI POE RE-IEGIZING SIRCH SPEC ACTION ENTRY REQUIRED WITH (SArE As 11.3.I.Z.11 
CONTROL POWER SNG 13 THI FAILURE

12...08E.Z0. SWGR f3 CIA IRELAY) OFF (SAlE AE Iu.. i s AS is 
CONTROL POWER 

12.6.08.04.1 S!-l" CIS (RILAY) 011 PE CIN u ~ygkq _ IZE.ON.DN.I SWG~j.~.i~iARELA!) N -- -- EEDCRD 1EDONDANCY FOE SEPARATION Of IEESE CINETYR9IE IE(AEA 13111 
CONTROL POWER TRAIN A DEC BUS IEI AND TRAIN H (DC BUS THIS FAILURE 

IlC CONTROL POWER 
12.6.08.04.1 SEGA 13 CI (RELAY) OFF (SAmE As IISANE As 12.6.8.I.3 _ (SANE AN 11.3.1.2.11 

CONTROL POWE 
11.6.08.051 SNGR 13 IZIVEC EUS 1E VOLTS LOW REDUCED REDUNDANCY POE RE-ENERGIZING ST8C8 SPEC ACTION ENTRY ENQUIRED ita (sANE As 12.3.1.1.11 

CONTROL POVIS JIII( ENGR 13. ISOLATION Of51CR 03 WADS E1 TiN FAILURE 

2.6__08.0_..SISSISLOP RIPSOF8kVSFEDER AD OFF 
CONTROL PC0AIS l 

1IE SERS0 PROVIDES ISOLATION Of  
OCOMON-CUSE FAULTS PON RDUNDAT 

12.6.01.0.2 SIGA 13 E 52(SNITCH1 ON SRDUCED REDUNINCY FOE SEPARATION oP $Te SPEC ACTION REQUIRED MiTE THIS (SANI AS ____ CONTROL POWER- - - RAIN IAIOC EUS 11) AND TRAIN H (DC BUS FAILURE _______ 

IC PCONTOL POVEE 
12.6-00.UE.3 SOGI 13 SSl ISNITCHI OFF REDUCED RE1DUNDANCY POE ER-ENERGIZING SIRCE SPEC ACTION ENTRY REQUIEID MITE (SANE As12...1 

CONTROL POWER SWGE 3 TA L FAILURE 
A S.10GE FO S2-1t OPENTRE D .POE LON G i 8 EBV NUI0 O LOCAL OPERATOR CTION (SFOA AS 12.3.1.2.1) 
CONTROL POWER 'a' CONTACTS SIGH 13 POSHORT TERM. POE LONG TERN, ACTION TO MANUALLY SELECT CONTROL POWER 

TO8NTROL POWR CA O BANUALLY SELECTED VIA I AND Si. UPS DUTY CYCLE ) 30 
TO0PIMITIS All TO SB ERENll-GI E A I S PIiTS IlTE98 CREDIT OOPEATOR 

PROW EITIER RiNo ACTION LOCALLY AT SR 3 I ND SSI/SS2 
I2.EO.A3.2 SWGU 83 5Z-1203 CLOSED (SAlI AS 12.H .21 AN AS I..C.I.2( (SAlE OS 12.3.1.2.11 

I2.6.08.UE.I SNGR 13 C'ZI (ISLAY ON 1EDUCED RIDUNDANCI POE R-ENERGIZING IlCE SPEC ACTION ENTRY REQUIRED WITS ISARE AS 12.3.1..1) 

CONTROL AO1E SNH 13. ISOLATION OP SW(S A LOADS 1 . T.IS FAIL.E 
SISSISLOP TRIP OP FSEEERT AND i8 TT 
TIE FEES PEOVIDES ISOLATION OF 
CONMON-CAUSE FAULTS FlOEUR0 EONUbNT 

TIRAIS A AND 8
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REPORT ITH IE DEVICE ID COHFONENT 1D FAILURE HOUR EFFECT ON ECCS 111111111 ITEE ACTION lYRE lISP DISCIPLINE 

ISEO.ILNRI - lLILI f (A55 1!. .- *SIIA 26E6~ ______ ! AS4 * ! ~~ __ 

CONTROL POWER 
I2.1.011.01. SNOB 13 CZN COLA!) ON REDUCED REDUNDANCY FOR SEPARATION OF ITECII SPEC ACTION INTRl EQUIRED VETE (SAi is123..E 

____-..CONIDL~EEI -____ ___-TREIRA .1K AJJ II l.AflIAII (PC BUS TES FAILUE _____ _____ 

III CONTROL POVEE 
12.6.0N.01.1 SWCE 13 CZA (ElLA!) OFF 1SA1I is II184.)'SANI AS E2EN1)(A iAs 231 .) 

- - ----- - - - -. - - . - -- - - - - - - - - . . .-- ---- ---- --- i
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SAm 090111 UNIT L 

ACTION ITEMS FOR SIGNIFICANT FINDINGS 

18PCBT 
ITEM I DIVICI 10 COMPONiNT ID FAILURI ODS EFFECT ON ICCS REMIAES ITll ACTION ITEM lISP DISCIPLINE 

OUTPUT OLTS 1161 POTINTIAL UOP UI81Lil.0tT9IllA 'COlDITIOLLilITI ALCGLIFLOL._ 3.1J DltitutDriot.I ic LOADIOU". IODIoIIOQL LICIRICAURQL0 
RATTR! CRARGEE 15V0C LOADS DUI TO LOSS OF QUALIFIED SHUTDONi. VIIII RIQD TEAT IQ FOR 125VDC EQUALIZING CHARGE 

it A LIFE LOADI ROUNDS Till CONDITION (5C.  

FAILUR R01BS NOT IMPACT TRAIN A 
VITAL/IG BUSSIS 1. 2, 3/3A, I DOI TO 
VOLTS EEGULATI CAPABILITI O!JjVIIRS__ 

11.7.1.0.3 IZSVDC BuS 11 C1ARGEE OUTPUT VOLTS BIGI -POTiETIAL INOPEEAILITI OF t8All A CONDITION 11ITED E CE0B El-VOLTS 31 (SAME AS I.?.I.1.3) 
RATTiR CHARGIR 1I25C LOADS DUI TO LOSS OF QUALIFIED SUTDOl. 1Illf 11 TEAT EQ FOE IIVDC 

EQUALIZING CEARGE FOR BATTER? EAI[).  
FAILURE R9E NOT INPAC Till I 

BANI - .1III 1 . 1, 
VOLTS REGULATE CAPAVILITI Of INVlTEOS 

12.1.03.01. 125VDC BATTER OUTPUT VOLTS LON 1NODE FOE El (COTINUD COGS OPSI. INOP SEE ITE . . 20.1 IMPLIMENT NMP 1-3113 TO FROVIDE RACEUP OVERCURRET RLECTEICAL 
-- @At I......& L _ ___ -- OF TRAIN J.LOIt 1ILOP: POTINTIA4 100PQFE.t~ 2,-..JIILiJ.POTCID L1? E TQ(N.......-

TR0IN I FOE SI0LOP DUE TO kV ROVE FIRE 1U11U2.1 .6.31 
OR LOSS Of CONTAINEENT INTEGRITY DUE TO FOLLONING ITEI FOR DISCUSSION Of FAULT 

0 ____ ____ ORON1-CAUSER - FAL OF CO- .. . . - -PRO~.~gTI SCENARIO.- OVERCUERIENT TRIP -- - -- . . --- -
______ -.RC~sI1ClIR V/ CONCURRENT LOSS Of of SNID BEERS PROTECTS NAIN/C-IFMRu FOE 

BUS/LOAD 0/C PROTECTION PRIMARY S 10 FIAULTS ONL! 
!12.03.01.1 IZSOUC RATTE!Y OUTPUT VOLTS LOW N O Sl M Q i OOTINUID CIGR..PIsb IJOR SLLT" L sA.I..EJ 1. -- L0-- L9. itVAL[f9TENTIAL FULTJOFAGATIVN DUE-1 J I__ LCTRICAL 

. -- --- l-t -- l - u1I2L . Llli 101-L1! 

DANE li OF TiN A FOR SISLOP. POTENTIAL INOP OF SH I.l.8 12....1, 12.1..., COMMON-CIUSE FAULTS NITH CONCURRENT SuVDC FAILURE 
TRAIN 8 F01 SISLOP DUE TO I kI ROVE Fill ...2.1, 12. .2.2, ...3.1. SE (. CIT DURING OI AS PART OF INTGRTD 
0R LOSS.OF CONTAINlNT INTIGBITI DUE TO FOLLOWING ITI FOR DISCUSSION Of FAULT RESOLUTION Of SEP TOPIC DI-1.C.2 
CONEON-CAUSI FAULT OF NO10- PROPAGATION SCil lO. ODElCURlENT TRIP 
RChillCITER I/ CONCUIRNT LOSS OF Of SVID IBES PROTICTS Alil/C-IFRIs FOR 
PUSILOAD OIC PROTPCION - -. FIBASI SIDI FAULTS .QILT 

12.7.03.0F.2 I25VDC RATTER! OTPUT STORT 1 A0O1 Of TRINL POTENTIAL INOP OF 1FAILURB CAUSES LOSS Of CONTROL 0I TO l (SAME As 1A1.351.11 
08LASE SO TRAIN C l DUE TO I kD R1 FIRE OR LOSS Of ALL BUS FI/IBDIC BEES. ON O/C 

CONTAINMENT INTEGRIT!_RESULTING FROM PIOTCTIO !IS.!iiPst.4D MAINGE 
CORONl-CAUSE FAULT OF NON-E Pe RO TICITl TO PIINT PROPIGATING 

IIILOCO/MSLE) OR ICITER IMSLO 0/S COMMON-CAUSE FAULTS Of TRESE LOADS USING 
SCs/AIIMTIJ 1L CONCUVUll! LOSS O NRO OF IllN GENIIF FO I BICH 

BUS/LOAD OVIRCOREUT PEOTCTION LO-S1EB PROTECTION CONCUPlRNTLI LOST 
I2.I03PT2.O IF5TlC lTTI OTIA-OP OPEN OSAME AS .(SAIE A S LSOFCTOL.8O 20 (SAME AS 12.?.3.1.11 

12.T.I4.0 I.U ITO C u S0F OPEN OS O SAL BS I l 8S A/ISOI 

S.NONT. 25DCBs ! GR0UND NONE &BOUNDS GROUND~ N!TMRISO U 31.1 JAUR: IVOC BUS I GROUND CRITERIA-FOR TECH. ELECTRICAL____ 

SHUNT 11 DEVICE. T/S ACTION ENTRI REQE FOR SPEC ACTION RITE! AND/OB MODIFICATIONS TO 
TCIS CONDITION, SINC 1 SCOND ELIMINATE TRAIN-COMON T2OiOC DEVICES ASPART 
COMMON-CAUSE GROUND OF TN-IQ LOADS INTEGRATED RESOLUTION OF SEP TOPIC U1I.C.C 

I. - -COULD DISABLE 115VDC RUE NI SR LOADS.  
ULRIF RQD ON C GROUND POE TiEC ENTRI IN 
ToIS NORMALLY UNGROUNDED SYSM 8 COUL DISBLE12550 BU IISt LADS
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SAim OOR8 UNIT I ........  

ACTION ITEMS FOR SIGNIFICANT FINDINGS 

RPORT 
ITEM I DIV ICR ID C 0NPONINT ID FAILUR MODS EFFICT ON ICCS RElA~kl ITRE ACTION ITEM RESP DISCIPLINE 

- ------ -------- - -7 ~ --- - - - - - - ------~ -- ------ 1
ILI..il .1135 M, lMe uyNC Ltii lig AI FUL fl.AliI it H1APH...  

S LODS 1111111119) VITAL BUS N11 ENRGIZi FROM INVBRTEB. Il1) ALREADY IMPLEMENTS TIIS CONTROL 
MA ALSO BSULT II INTIRRUPTION OF 
.IIAIJIlltW11LILLQD81m I.  

Till OF SISLOP too RE-ENERGIZING MCC-Z 
FR0M TRAll 6 00 

__ _ ___ __ ___ ' L1 ' 12.1.05.02.1 I DC Bus NI 12-136 OENITICI SPIC ACTION lTitE RIQUIRD i (SaM AS I2.7.5.1.1) 
St LOADS (888AiRI VITAL BuS NOT ilRRGiRD ?RO INIIITB.  

NAY ALSO BRSULT IN INiTIRUPTION OF 
VITALRIRGULATED BUI # LOADS 88TNEiN 

TIRE OF SISLOP AND RE-ENERGIZING BCC-Z 
FROM TRAIN B Do 

1Z.7.05.031 I? BUCDOS I 2-I__ SITICE SPEC ACTION INTRI RQUIRED IF ISARB AS 12..5.1.1
SR LOADS IRRIAIRN) VITAL BUS NOT ERIZED FROM INVESTBE.  

MAi ALSO RISULT IN INTIRRUPTION OF 
- ITALIREGULATED1 BUST LOT 
TIRE OF SISLOP AND RllE-ENRGIZING CC-Z 
FROM TRAlIN 6 DG 

12.1.05.DN.1 I2IVDC Bus NI 72-131 OPEN MOND ITECl SPEC ACTION RNTRI REQUIRID IF S i 
SR LOADS (i8ARIBS) VITAL BUS NOT ENEiGIZED FROM INVRT R.  

NAI ALSO RESULT IN INTERRUPTION OF 
VITAL/RlGULtlD R8 1i LOADS BrTWill..  
TINE OF SISLOP AND RI-EiRGIZING MCC-Z 
FROM TRAIN E Do 

12.7.05.05.1 Z5V DOS II 72-0I3 OPEN 1I10? OF TRAIN A. VITS POTENTIAL INOP OF 1SEE ITEMS I20 (SAE As 
S1 LOADS (IRAilE) 1 1TRN D1104kV ROOM FIN 1LSi OF 

CONTAINMNT INTEGRITY, DU5 TO125VC 3.11 2-1 
_llONON-CAI A FAULT Of NN-IQ RCP ROTORS IS.I.3.Tll 1.8.3..1, 1...1., 20_(SAlAS_12_.3.1.1 

F1D Y IIAI Gil/All-lIFIs N1 LOSS OF BUS 12.1.1.12.1, 12.1.1.2.1, 11.1.10.N.1, 
f IA/IB CONTROL POWER. SISLOP LOGIC 11.1.. 1 , 10.2.5.7.1. 1l1i PENETRATION 

88ECOMS I/I ON BuS NzC 01C PROTICT R1Q FOR 8CP NOTORS 
1if f.0 .H U.CI 125 ODC BUS N 2-lif OPEN R EDOC BD REDU DA NC Y FO E R- I RGIZING IS88 ITI E 1 .3.3.11.1, 1.3.3.1 .1, o FU R1 E1 ACTION REQUIR D. CO NFIf U ATI ON 

SR LOADS I1RARER) 480V SNGR 13 POST-IS/SISLOP II.4.8.1.I. TECI SPIC ACTION RNTI BLIMINATED BI DCP 1-3552. Nil CONFIGURATION 
REQUIRED MITo IRI IN THIS POSITION CONTROLLD BY AMINDMINT 1134 (PCNII-i) PER S01-9-3 

...0. CIOTNTIAL 10 O TRAIN A FOR SISLOP SEE ITEM it.3.09.11.1. ECPs ALSO LOST, 04.4 VEIFY CURRENT 101 FLOATING STEPS ADIQUIATLI OPERATIONS 

SE LOADS IbREARE ) Dll8 TO 4800 SVGR/CC VOLT DEGRADATION UlAVAILABLB FOR SGTR. Vill IFR HIAS 2 ADDRESS SI/FM TERMINATION NITR IZ5VDC BUS FAILURE 

AND/OR DC OVRLOAD, VI POTENTIAL INOP OF TRAINS OF FORCED AIR COOLING 
TRAIN B DU TO: UNISOLABLI CCN FLOV 

BYPASS, LOSS Of LO-LO INST LEVEL TRIP OF 
TRAlI A SI/FM. REDUCED RLIABILITY OF 

ALT OfFSITE SOURCE 

12.?15.09.1 125VDC DuS II 11-118 OPEN sPOTENTIAL IWOP OF TRAIN A FOR SISLOP SED ITEM iZ.3.09.11.1. BCPs ALSO LOST, 15 COMPLETE CALCULATION (DC-3110) TO DETERMIE MClut!CiL 

Si LOADS IEkEA11SI OU TO 480V SVGR/VCC VOLT lEGSADATIOl UNAVAILABLE FOR SGTE. MAil IFiR HAS I ACCEPTABILITI OF SNC/CCNi BYPASSED CONFIGURATION 

AlD/O DC OVERLOAD, VI POTENTIAL INOP OF TRAINS OF FORCID AIR COOLING 
TRAIN B DUB TO: UNISOLABLE CCN FLOW 
BYPASS, LOSS OF LO-LO RNST LEVEL TRIP OF 
TEAlS A SI/FM. RDOUCE L:ELIALILITY -F 
ALT OFFSI! SitlkC!



CDM "M" No. M- 3 
Revision No. I 

12/21/90 
,FIMEGENCY CORE COOLING SYSTLM SINGLI FAILURE ANALYSIS Page 501 of 510 

ACTION ITEMS FOR SIGNIFICANT FINDINGS 

REPORT 
ITEM I DEVICI ID COMPONENT ID FAILURI MODE EFFECT 0 8CC3 BBMARlS ITEM ACTION ITEM 1ISP DISCIPLINB 

1JALDl0 ! .LMDC. 1.1 Ij.1111. - AI. TUITIAL .NOP TRMI i ALSO LOST, TR DOSI CULULATIO S (AS YFEVD TO NUCLEAR 
SL_ LOD (888til)_LL X SR LOADS IIRIAOER DUE TO 4800 SVGR/ICC VOLT DEGRADATION OIAIAILABLI FOR SCYR. MAIM 1081 HAS I PRECLUE CREDIT FOR RCPsI AS PART OF UFSAR CHAPTR 

AND/OR DO OVERLOAD, 11/POTENTIAL ENOP Of TRAINS OF FORCED AIR COOLING 15 RIANAL1S13 

StFASS, LOSS OP LO-LOADSST LEV(L TRIP 0l 
111I1 A SI/M. REDUCID RILIARILITY OF 

AL. 1FSIT0 U028CC 
12.1.05.14.2 115OC BUS 1 i12-128 CLOSED BPOTINtiAl IND00 TRAIN ANITO CSTEAM DUMP SISTER AND SOLENOIDS NO 10. 04- (SI it 

SR LOADS (BRIRAKII )OTINYIAL 1N0? Of TRAIN A DON TO: TECH SfEC ACTION ENTRY 2BID WITO TIS 
____ ___ NISOLABLI CCN FLOVWPASS AND INABILITI FAILURE 

1. 51TO TRANSFER ROM D TO OFSSITI SOURCE 
MIN C-1ONI RELATED ISISILOP, LOSS 00 
LLOL( RIT LIVL TRIP CAPARILITY FOR 

- TRAIN i SI/ON 
Iz.7.05.141.2 1OSC us II 2-1I8 CLOSED 1POTINTIAL INOP Of TRAIN A Vill 'STRAM DUMP SYSTEM AND SOLENOIDS NOT EQ. IS ISAIR 1 .  

Al0 LOADS VI L OA 0 POTENTIAL INOP OFTRAIN T DN TO: ?IcR P CC ACTION INTR COLI WIT IALs 

- - - ~ ~~T~i BOi O NISOLA BLE CCW FLOWBPS N NBti ALI . - - . . . . . -

TO TRANSFIR FROM DO TO OPFSII SOURCE 
NIT C-ISR RLATD ISISILOV, LOSS 0f OF 

____ -LOADWRW~t LNILTRIP CAPRILET!FOR 
TRAIN A O1/N 

I2.t.0S.i4.2 JzSODC BUS II 12N CLOSED IPOINTIAL 1100 OF TRAIN A NITO 'STIA DUMP STSTEM AID SOLENOIDS NOT IQ. 02 0ERIFY THAT PROCEDURES 11ST TO BRING ADDITIONAL MECHANICAL 
SBO SOTITIAL [N0P OF TRAIAB BOU TO: TECI SfIC ACTION IT I IT HISSUP COULD 

UNISOLABLI CCW FLOW BRFASS ANDI L 1 AILURE IIRAOSTID POST-ACCIDINT 
TO TRANSFIR PROM DO TO OFFSITl SOURCE 

-- -- - WON~~~~~~~~~~~~~Hi C-Ill I8LATED (SIS)LOP.OSS OF - ___ __________----.-.--.--__ ___ 

LO-LO 1UST LIVIL TRIP CAPABILITY FOR 
TRAIN A SI/O_ 

I I 1 .05.14' 1 iZ*PC OTIS TCLOSEDIAL 10P OF TRAIN A VIT 'SAIST DUHP SYSTElM AND EOLENOIDS NOT E0. 81TfIDNT5I 5R/N5a SOLAT R YICI L LH 
SR LOADS IBREARIRI POTINTIAL 100 Of TRAIN H DU TO: TECH SPEC ACTION INTRI 80D WITl THIS IQOIRINTS FOR KCC6, IMOC AND IZOVAC BUSSES 

UNISOLAILI CCI FLOW BYPASS AND INABILITI FAILUE 
TO TRANSFER FRO D TO OFFSITI SOURCI 
NTH C-IFRR 811018 (515)LOP, LOSS OF 
LO-L INST LEVEL TRIP CAPABILITY FOR 
TRAIN A SI/F 

12.1.05.l4.2 125VIC bus 11 ?Z- 1 CLOSED IPOTINTIAL INP OF TRAIN A WIlT ISTEAM DUMP SYSTEM AND SOLENOIDS NOT EQ. I1.1 VERIFY HMOs IlIST WHICH IMPLEMkNT SI/WSO ISOLATION MAINTENANCE 
SR LOADS ___ IREEAIER( POTINTIAL INOP OF TRAIN 8 DU TO: T1CR SPIC ACTION ENTRY RE0D WITH THIS 1V0CR SERVMILLANCI RRIOIEERRNTS IDENTIFIED DY 

UDISLABLINCCW FLI BRPASS AND INABILITY FAILU........ -LECTRICA
TO TRANSFER FROM DC TO OFFSIT SOURCI 
TNI C-IFNR RILATID (SISILOP, LOSS OF 
LO-LO INST LEVEL TRIP CAFABILITI FOR 

------TRAIN A SI/PM 
)2TOi .2 IS[LC Bus 1I 72-120 CLOSED 1POTENTTAL 1900 OF TRAIN A WITH 'STIAM DUMP SYSTER AND SOLENOIDS NOT EQ. 1.5 vERIFY LOCA1 PROCESS AND (ELATED PEOCEDURES OPERATIONS 

I-- . SR LOADS - - ERRAIERI -POTENTIAL INOP Of TRAIN 11 DUR TO: TECH-SPEC ICTION1NT11 1D1ITBTIS- - RQUIRINTICR SPIC-ACTION ENR-rWITE FAILURE OF.....  
DUISOLALB CCU FLOW BYPASS AND INABILITY PAIL8I THS/ACC S RIOS ISOLATION DEVIC GE ADDTIONAL 
10 TRAEDSFIR FROM DF TO OPFSITR BOURCR AfICTI LOAD IS ISOLATCI 
MID C-IFI RELATID ISISLOP, ULOSS OST
LO040 INST LEVEL TRIP CAPARILITY OIR 
TLAI A S1/F
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. BIPCBT 
ITEM I DEVIC ID COMPONENT ID FAILUEl MODE EFFECT ON BCCS REMABES 1TEl ACTION ITII ISP DISCIPLIll 

I.10. VL US1 1a12 AV.. .L~f OA 91 N I 0-AMlN 1 
1 LOADS 12-Ill RUINTS, RESULTING IN RECESS STEAM DEMAND ACTUATE. REANLSIS Of APPICTED ACTUATED FROM SCRAM BRS NICE All TRIPPED ON 515 

?1-113 (SIMILAR TO STAK LiNE BiRARI CONCURRENT TR1NSIENTI MAt BE 110D TO DETERMINE 0 O C BUS UNDEEVOLIGE 
I L 11 SILA D~ IFICI12-1113 

TO MEC.NICL TRIPS ON LOU CONDENSER VLVS CAN R1 CLOSD LOCALLY CL SIRITTED 
VAC111E OR OVERSPERD0 Ef RADIOLOGICAL CONDITIONS. DIVERSE 

I- CLOED -. POTENIALINP OF RAIN ANITE URPBIN TRIPj TOfE ADDED B1 DCP 1-3101 _ ____ 

IZ.YOE.I.Z ZSVC BS NI 12-ll CONFIGURATION DOES NOT MEEt E.G. 1.15 Of ISINE ?3121...Im 
ISE LOADS 12-111 POTENTIAL INOP Of TEAIN BEER TO: OR lIRE 384 CRITERIA DOE TO LACE Of B 

. 51 2-101 -1 ISOLALE CCN FLOW BYPASS AND INAIILITY BISjEISLOP TBIPPO TEE NON-IN LOADS PROM 
jEREABIRsI TO TRANSFRE PEON DG TO OFPSITE SOURCE TBIS BUS 

MITE C-IIS1MR ATED (SISILOP, LOSS OF 
..... .... ..---------.-.--- . L-LO ENET LEVEL TRIP CAPABILITY FOR 

Il1.06.01.2 125VOC BUS 11 12-101 CLOSID 1POTIAL INOP OP TRAIN A RITE ICONPIGURATION DOES NOT MOR? E.G. 1.11 I SAME AS 
USE LOADS 12-ill OTI4l INOP O TRAIN B DUE TO: OR iE 314 CRITERIA RUE TO LACE OF A 

12-113 UNISOLAELN CCU VO BYPASS AWE INABILITY SISISISLOP TRIP OP TEE N0N-1E LOADS IRON 
IEEEAEES1 TO TRANSFER PRON DG TO GFII SOURCE IHIS BUS 

S. . . N~~~~~~~~~~ITC-IFMR RELATED (SISILO!J LO!S 0! --- -----.-.---- _ _ .. _ _ 

LO-LO RWST LEVERI CAAI T PO 
31-113 A 11B_ 

11.1.0i.01.1 15VOC BUS11 11-101 CLOSUD. 1PO1EWTIIL INOP OP TRAIN A WITH ICORFIGORATION DOES NOT 011T *~q.. . EVALUATE .5OLATIE ADIVAC . U j 
NSR LOADS 12-Ill POTENTIAL IBOP Of TRAIN 8 DUE TO: OR IE 384 CRITERIA DUE TO LACE OF A ON IZ5VDC BUS AS PART OP INTEGRATED RRSOLOtION OP 

1-113 ENISALARLE CCN FLOW BYPASS AND INABILITY SIS/SISLOP TRIP OF TEE NON-iR LOADS PROM SEP TOPIC VI-1.C-Z 
............- ____ JEREARERSI TO ! E140M ! MROM DO TO OFFSITE SOURCE THIS BUS_________________ 

VITN C-l1ME BELATED (SIS1LOP, LOSS OP 
(,-L0 BNSl LEVEL Tl? CAPAILIT POE 

1l.7.0.00.1 ISVOC BUS NI 11-18 CLOSED POTENIAL INDP OF TRAI A ITE $CONFIGURATION DOES NOT BEET E.G. 1.15 (SAME AS IZ.1.5.14.21 
NSE LOADS 12-ll POIDEIAL INOP OP TRiN B DO TO: OR IE 384 CitiA R TO LAC OP A 

1.. . 125-11 NISLAI CC IP LO BYPASS AND N8ILIT8 SISSISLOP TRIP OP TEE I0N-I1 LOADS FROM 
(IEEAEERS) TO TRANSFER PROM RG TO OPIlTE SOURCE THIS,8BUS 

BITS C-1F8E RELATED (SISILOP, LOSS O1 
LO040 ENST LEVEL TRIP CAPABILITE FOER__ ____ _______________ 

TRAIN A SI/FM 

Il.1.06.02.1 IZSODC BUS NI 72-108 OPEN 1LOSS Of ALTERNATE OFFSITR SOURCE FOR 1SLE ITEM I.EII.VERIP LEAD TEAT 22 (SAME AS I...42 
L0 U t TH INS, RESULTING AI POTENTIAL LOSS OPF LE CNTL DOES NOT CAlS LOSS Ol 

12-115 LUNG-TER INOPERABILITY DOE TO INAEILIIY KBARY E1CCS RAUIP AND CABLING IINCL 

(EBBUEERs) TO TRANSFER PRONMeDG TO OPPEITE SOUIR MOV-3501850C INVERTER, BEN PUMPSI VIA 
IO SISLOP EVET INVOLVING C-lR fllE0 ORAT IPLOSION. S APA ITED 220V BR 
BELATED LO AiND f CPS /C TRIPS PRVNT PROPAGATION Of 

COMMON-CAUSE FAULTS 

11.?.06.t1.) 1250&C BUS NI 72-100 (fM INLOSS OF ALTERNATE OFFSITB SOURCE FOB 'SEEITEM I.EII.VERIF READ TEAT 23.J ERIFY NHEER NBC BTP 9.5-1 AND AIPPINDII R ___NIA LPj __ 

_0_ICAMCA_71P_0_0__Cl ISB VYSCH 88CLO80LOALIL9 IFllTI 

,-N OSE LAUDS B2-lOS . ROTE TRAINS, RESULTING IN POTETIAL LCSS O EZ CNTL DORS NOT CAUSE LOSS O ENCLUDE BOTE FIRES AND 0 SPLOSIOS BDCANISICALLY 72-M15 LONG-TERN INOPEEABILITY DR TO INABILIT NEARBY CCS EBIP IAND CBLIO (INCL CAUSED BY AN ACCIDENT JIG. OP ROGIN DUE TO LURE 

(RERAEFES) TO ThiNSFI1 FON DCs TO OFFSITI SOURCK NOV-35/4 W 10011, L OIL/SIAL OIL FAILTIRi OR IFRDUE TO FAULT  

FOE SISLOP EVENT INVOLVING C-SSF FIE OR RYPLOSION. SEPAROTE F220V FREE PROTEC11CH FA!LUR, PCST-SIS/SISLOPI 
POLAID LOP AOl : LCP /C TRIPS VITI NT PROPAGATION OF 

COTHI SUSF FAULTS
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ACTIO 1___OSGIFCN FNIG 

REPORT 
ITEM I DIVICE ID CORPOVINT ID PAILUIB NODE EFFECT 0N 1CCS 1INABIN ITEM ACTION ITEM R1SP DISCIPLINE 

1S LAD -1OU BOTH TRAIN,. BBSULTINC IN POTENTIAL LWEB Of Ht COIL DOES NOT CAUSS LOSS Of 11PLOSIONS NOT ICLUDED BY RIC ITP 9.5-I O1 
it-III LONG-TINM INOPIBILITI DUB TO INABILITY NEARBYI CCd IQU11 AND CALING (INCL APPINDII 1 AS PAR? 0f INTIGBATIO RESOLUTION Of SEP 

FOR IISLOP 111IN? INVOLVING C-IFEB Fill 01 BIPLOSION. SIFABATI tZOD BRIER 
311010D LOP AND RCP O/C TRIPS P130DB? PROPAGATION OF 

______ ____ - _________ COHON-CAUHI FAULTS A 211 
fiSIaIi.1 . SAMI is 11. 1.1. 1.Z D1 of KB ..  

NSB LOADS 119(AIS 

(IIIAKORSI1 
IZ.1.06.01.2 IOSOOC BUS NI 12-ON CLOSED $00At 12.1.6.I.11 '(SANK AS 51..IZ I S imiSAHIsI.TSUI 

Nsk LOADS 12-IO9 

11.1.06.02.1 125DC us 1 1-10 CLOSED .11 '(olA --- - - IE AS 121..11 - 2isAK SI..  
NSR LOADS 71-9 

12.1.06.03.1 IR25k Bus 11 OTE OPEN ILOSS OF ILTIRNATI OPFSOTI WHIBCH FOB 3BB ITEMS 1.4.1.5.1,1..I. KOTOB 22 (BilE AS 1...4Z 

WS1 WOADS BOTH !BIJBSL I IN ABIL!!! TO OPINATED DIBCONNICT SNITCH CAN E1 
TII PON DG TO OPIHITE 1OR C-111111UFEBATEb HANUALLLI VIA LOCAL EAND-CIAKII 

BELATED (DISILOP BD? IBTIRLOCII P101 f111LI0 BILAIS VILL 
I250DCBOSIIOTDB CLOSBO - - -STILL BLOCI BICLOBING Of INOI E -. 1111__ -

12.1.0i 03. 25VCBS1 TE CLSE '(BAHI AI ... I2 115111 As .16.2 04 (Sill As ....1 
NSI LOADS I 

12.T.O6.0.2fln -u 125 OiDC CLUSE NIi~ OTED _1__4)J__2A_--1-11 

NSE LOADSCLSD-- -- SSBS Z.61ZIS ai!AIZ...l 

-' 12.O.0.03.1 IZSVUC BUS 1I OTHER - CLOSOD 1- (48D A I2T .2 $ (SABI As I... (I ISAillA I...I.Z 

1 2-.60. 0Z5D LOAS II OTHER CLOSED '(SAUDAI ... I2 is 1(SAii As it.1 . .l.2 i22 SYS s 12.17.1.Z 

1SO LOADS 

I2..OIGi. I'SVD bU HZ CHAGED OUTPUT VOLTS SIGH POTENTIAL INOPBiPILITI OF TRAIN 6 - 'ONDITION LIKITED IT CHABGER HI-VOLTS ST (SAME As .1I.3 
eATT I R CHADGiB 1 25VDC LOADS DUB TO LOSS OP QUALIFIED SHUTDOWN. V11011 R1Q1D THAT EQ FOR 125 VDC 
STC LIFE LOADS BOUNDS THIS CONDITION ING.-- -

14Q1aLiING CHARGE FOR HATTIE! BAKI).  
FAILURE DOES NOT INPACT TRAIN H VITAL 

BUS 5, 6 00 CSAS INVIRTORS DUO TO 
VOLTAGE GLAIG APILT
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ACTION ITEIS FOR SIGlIlFICANlT FINDINGS 

REPORT 
ITEM I DVICI 10 COMPOONT FAILURS 8008 EFFECT 0B SCCS 85IABIS ITII ACTION JIN DS? DISCIPLIbl 

[ .2.0.312VDCUS CA .E . OUlIT VOLTS 1K POTENTIAL IIOPIRABILITI Of TAIll B SCONDITION LIlITD B CHARGER I-VOLTS 31 (SAI AS 12.1.I.1.3( 
BATTENt Chi? it IISVDC LOADS DII TO LOSS OF QUALIFIED SUTDOMN. VISIF 81D0 TSRT I FOR 115VOC 

Sit 8 LIF LOADS BOUNDS TIIS CONDITION (10.  
- - - - - UitGChABGI 908 BATTIE! BAN).  
FAILUBE DOES NO? IRPACT HIll B VITAL 
BUS 5, £ 0 CSAS INVEIBTERS BUN TO 
VOLTAGE BEGULATING CAPABILIT 

1.8-.0101.3 IZ5VDC BUS II GROUND NOll BOUNDS BOUND Of ANl OTIE IZ5VOC BUS 31 (SANE AS I.T.I.1.3 
SSUNT It DIVICE. TI ACTION EN l OD FOR  

TSIS CONDITION, SINCE A SECOND 
COlON-CAUSt GROUND OF N01-10 LOADS 
-COULD DISABLE I15VDC BUS It SB LOADS IN 

HIS NORMALLY UNCEOUNDIS SISTI. ViBIp 
BE0D ON I GROUND FOB U/s EATRi 

12.8.05.01.1 125VDC BUS 11 72-11? OPEN 0 N--CI SPIC ACTION ANTE! BIQUIRID If 
SR LOADS (821ARl) VITAL BUS NOT ENERGIZED PBCK INVEBIER.  

SBAIT ALSO RBSULT IN INTEERUPTION Of VITAL 

12.8.5.03. 125hib-ifiC BUS ft 12-tol 0i St LOADSiTNiNTfO (88?------ll8)___ 
AND 11-1IBGIIING NCC- ION TEAIN B DO 

12.N.05.03.1 125VDC BUS it 12-205 OPEN REDUCED gIDUNDANCY PORR1-1NEBGIZING 'SI ITIN . I CB SPEC ACTION iAE Is 
SR LOADS 18818E1) 1110 51CR I POST-SIS/SISLOP ENT1I BIQUI1ID ViTE BE IN TIR 

POSITION 
12.8.05.12.1 125VDC BUS Ii 72-22B OPlN aINOP OF TRAIN B, WITH POTENTIAL INOP Of SI1 E I.IO, . I I SANE As 

St LOADS (BRIAIOIR to LOSS Of LO-L B 
TRIP CAPABILIT0 FOB TBA1N A SI MS.  
TBINC P A C1ACO LOGIC BICO3 INT 00ll B(ISAII8IAS.12..5.1.1) 

-- - VITALCUSUS 2. 0.. t IIIIBCI 16TR08 IUit 

BERS LOCILL UT ISOL FATIS DUB TO 
LOSS-OF-SUCTION 10T FAILUBIS 

11A.0.5.12.1 IZIVOC BiUS . 7_120261 OPCN SPOTINTIA INOP Of TBiN B 1 ORSISLO sl 7IT8 i tT10.II .~ ITC P IT IO (SANAS 12..5.8I -- it-_.1) 
SB LOADS IBBARIB1 DUB to 480 0 SWGR/NCC VOLT DIGRDATION II NON-SB LOIDS CAN B I ANUALLY ISOLATED 

AND/0R Do OILOD, I POTRNTIAL 1N0? OP F IO TO 1.-.101GIZIN, TR BUS PEON 

tells Telfd 7.~ oi U to0LII1 CN11i 1- lit al il~ a TE , EC O TBAIN CAPAILIT:IOLTABlli CC SFLO TIIIIPS. O.3. ..1 10.1.2.5.1 BAS2.1.1.0.1,- _ 

BYPASS, LOSS OP L,-LO BUST LBVBL TBIP Of FORCAD AlI COOLING 
TRSI OUSI. REDUCED ROLIAAILITI OP 

1--------- --------- -------- LT OFFSII S OURCE- -- I- 
12.8O.l2.iZ. IZSOC BUS 12 72-126 OPEN 1POTINTIAL 11hOP OF TRAIN 8 FOR SISLOP Sig ITE.S 1. I , .1fI..SNOB 15 (SANEAS 11.U.1.11 

SRLOADS (BAER) DUE TO 480V SGR/ICC VOLT DIGRADATION 13 NOi-SB LOADS CAN 8B BANUALLI ISOLATED 
AND/0R 0 OViBLOAD-, l NPOTITIAL lilP OF 98O TOB8-r18 110 ES BUS---08 
TRAIN A DUI TO: UNISOLABLE CCI FLOW TRAIN A 01 B. Hill IFI HAS I TRAINS OF 
BTPASS, LOSS OF LO-LO INST LEVEL TIP Of FOICBD All COOLING 

TBAlil Sl/FI/ .RDUCID IRLIAB1LITY OF 

ALT OFFSit3 SOURti 

12.8.06.01.2 125VDC BU'S 32 ??-Z0O CLOSRD POTINTIAL INOP OF TRAIN B S SITH CONPIGURATION DOS O1T, 1 T E.G. 1.15 1 (SAll AS 12.Y.6.9.1 
Gh L',AAS l/0EAELRI POT0NTIAL INOP OP TRAIN A U O: 11 ITEO 3B4-CRITiRIA DUB'T LAiEl ? AI 

UNISC LAOI CCN FLO M TlPASS AND LASS OP SISSISLOP TRIP OP THB NO-Il LOADS FROM 
1o-A RWSS LEVEL TRIP CAIABILIIT OR FP0S bUS 

TRAIN A SI/F.
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ACTION ITEMS FOR SIGNIFICANT FINDINGS 

REPORT - - .- -- i 
IliaI DEVICE ID CONPONINT 10 FAILURE NODE EFFECT ON ECCS 1RISITia ACTION [TIN RISP DISCIPLINE 

USE LOADS 111R111111 POTENTIAL IOF Of T1AIN A DIl TO: OR flE 311 CEITERIA DUE TO LACE Of A 
UNISOLABLI CCU FLO WuAS$ AND LOSS Of filS/SIBLOP TRIP Of TIN N0N-Il LOADS ION 

____ - -____.... ...... ~LOL0 JINM UV1ILMTRLCM1PAIILITI 10l. TR RU!-1V___- . - .- ___ __ 
TRAIN A SIFM I I...O.IIVDC Bus5It 12-108 CLOU1D OPOTENTIAL INOP OP TRAIN I VITI ICON1FIGIIRAIION DOES NOT NEST N.G. 1.5IM i SAN AM s I2.I..) 

IRRRARREI -- .. .. fLITAL, 111OP OF Il..111DU TO:- OR flE 3E1 IIIIILDRI TO LALQk. A..___ .. ~ IF UNISOLA111L1 CCN FLOV MIASS AND LOSS oP S1S1S1SLOF TIPI OF TEE1 MON-IN LOADN FROMI 
LO-LO EMS LEVEL tilf CIPIILItt FOR TNIS Nus 

1~1.- --..-... ..----..-- - IEIN*IIV . ~ -- --.-.--.----.----. ..-----.----.-. ... .- 7 

F!_ - . .. --
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SAm 0E0F NIT I.. .- 

ACTION ITEMS FOS SIGNIFICANT FINDINGS 

ITEN I DIVICI 10 COMPONINT ID FAILURE OD EFFECT 011 CCS IMAllS IIIII ACTION ITE BS? DISCIPLINE 

2.
1
,~
0401' CI ARZ 1 BIlilli CLOSaD_ 10JL08 01 AfLiEiRATEOPVSIT. SOURCE F0R. a---I-CATIO-- Ii THAT iAti10 il ACTIfliUILRDI301-1A-10A.__ __ 

(PC8-1) gUN $1CZlC POST-881LOP OR Otll CAUSe OF PROCIDURES ADDISS Till CONDITION ADDRESSES till FAILUE 
UNIT TRIP, UNTIL NIlE II ISOLATED 8f POSt-IISLOP 

_______ ~DISCOllN8CT8.ANDl LOCAL. ElEtt.01. IIILigN. _______________ ___________- *--- ** 

ST, NoNE FOE 813 
11.' .04.2. CS 4011 11E1111 FAILURE TRIPPID LOES Of ALTINATE OFF8ITE SOURCE FOR BILAU PROVID S FAULT ISOLATION IN TEE (SANE AS 13.S.4.1.11 

.0 00-1 L CALBCIP B__illCICAl [-SLlP. B0il R i1l..I IVRIT ItA B Ell 81CIIVIS A TIPSCJAL_ 
(BIFLBU) But DOR OT TRIP. 8PUIOU IFLIU OUNlS 

ACTU~tlOil Of SMID S1 BUS DIFFlISTIAL 
JILk 11811 MU1L UI.181 .ll ti 

it.9S.0I.2 CI 0121 88AINI CLOSED 1LOSS Of ALTIENAfT OFFSIT SOURCI FOR IVEIFICATION REQUIRID TEAT APPLICABLI (SAl AS I.s.4.1.2) 
(PCE-2) 1Bus NIC/IC POST-SISLOP 08 OTIR CAUSE OF PROCIDURIS ADDRISS THIS CONDITION 

DISCONMICTS AND LOCAL 1E31T OF AFLIU IN 
SUD, NON FOR S13 

13 00 C~IE LO .oHIAILUSI TI D.R . Lol.f ALtlHATLOR8II01 1119808 L f11- 11LIlODEi l1 h f _M1DU4 L LH .. ill SA4.1ILIAJJAL. --
(PC8-21 LOCAL 81ClUP BU NIC/iC POT-SISLOP, NONE FOR 518 IVENiT tAT DEER RCIIVIS A TIP SIGNAL 

(IFL8UI RUT DoEs NoT TRIP. SPURIOUS ILBIU ROUNDS 
f -- ACTUATIOl VUID N1 NUS DIFFIREITIAL _ 

tRiP, NNIICI DOR NoT TP Bl 4631 

kI _"J tmc _-c CR 91 "itI 1L...CNoT _--mum coup wAl m IIOnI QYU A SOVC TC1111 OTO ENT t -u ._pcAN1CM 
CS 6012 NAiN/A/E-IFNR (ON) SPI DOERINS, RESULTING IN ARILITY TO CAN ALSO RE USED TO INTERRUPT TEE TRIP DO FUEL O0N31TE BEFORE I OAY 0NE1TE SUPPLY COULD RE 

PROTICTIVE TRIPS TRANSFER RUN IIC/IC FRA P~s FOR SIOP SIGNALS EDRAUSTE POST-ACCIDENT 
- - A~l -- -- I -OTAT OPN VEN INVOLVING C-INES RELATD LOP___________ 

ij .9.01.03.2 CRCONTCTS OPI LOS Of ALTERNAT OFFITISOURCEFOR ? (SANE 1.9.6.11) 
Ca 6012 (RILA) (OFF) Bl T I RULTING INI ILITI TO 

____________ TRAN~ISFER Rut jIC/ZC FRAN DGI FoRa C-lINE __ ________ ___ 

RELATER ISSLP, NONE FOR NS 
i2.5.01.01. NOTOR OPiRATED SNITCH CLOSED MOSS Of ALTERATE OFSITE SOURCE FOR NODAL POSITION 22 13A1E AS 

ISCONEiCT IOTA TRINS, 12SULTING!N INANILITY TO 
TRISFER RUCS ICCTC LRON DI FOR SISLOP 
EVENT INVOLVING C-IFNR RELATED0 LOP 

II.S.Of.03.1 N0TOR OPERATED IR, ER-I off $Loss Of ALTERNATE OFF0ITE SOURCE FOR SEU IS LSI ING TYPE OL Lilt As 
DISCONNICT (REL13S) DoTE TRAINS, RESULTING IN INAILITY TO 

TRANSFER RUN NIC/ZC PROS DGs P0R SISLOP 
ET INVOLVING C-EFNE RELATE LOP 

11T9.0 R0.1 C10OP1ER IZSYC BUS II VOLTS LO 31033 Of ALTERNATE OFFSITE SOURCE FOR N0T0R OPERATED DICONNECT CAN BE it (SANE As 11.9..11 DISCOBNCT 1Y1-111) ROTE TRAINSl, RSULTING IN INAILITY TO OPERATED NANUILLI VIA ATTiClAD 

-TIAlSFl8 US NIC/lC ION EGs FOE SISLOP NIAN-CRAl. NONUTI, INTORLOCS PEON 
EVENT 11OLVING C-IFN8 RLATED LOP FAILED RELAYS VILL STILL BLOCK RECLOSUR 

of SVYD NEEDS 
CB (032 - t2IOI BUS 1 VOLTS'LOW LOSS OF ALTIRIATE OFFSITE SOURCE FOR SEPARATE 220 kV DEER AND RCP OVERCURET ZZ ISARRAS i12.5.E.1.1) 

BOTE TRAIS, RESULTIi IN IIIALITi T 
CR E012 .ONG-TERN INOPERARILITY DUE TO INAILITY CONNON-CAUSFA ULTS RG. ilNT O lV ROOD)I L 

CR 1032 TO TRNSFR BUS 1i/IC FIRO D s FOI NITS TISL OALE.  
SISLO? YINT INVOLVI NG C-IFNI ELATiL 
LOP
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[alRGISCI COS COOLING SISTER SINGLE FAILUES ANALYSIS 
lAM 01011S UNIT I 

ACTION ITEIS FOR SIGNIFICANT FINDINGS 

*REPORT TLM I DEVICE ID COMPOilIT ID FAILURE A00S IFFICT ON ICC RAMARlS ITEM ACTION ITIS ISP DISCIPLINE 

1ZSI.S. Eloll.- .1 JZVOL ft OIL .YQLTS.IO.. -NOTNNTII AAR BI .LJI1iOE A It JLIGN TO ALTA !ATE OF I TE SOURCE A.5 I VIFV USETNEE NBC MOP 1.5-1 IND IF!NDII A a IECINICAL I!!.L.  
CE 4032 #OH? C-IFat AND INTO DU TO IAILIT to NOT SEQUIID I8DIATILt, PIMITTIMG IICLUDI OTI FIRED AIND E1PLOSIONS NECIAISTICILLY 
CA £01 ISOLATI 120 19 SUPPLY AUTOMATICALLY VEO CREDIT FOR LOCAL OPENATION OF SiID SUE88 CAUEID Of AN ACCIDINT (10. Of AH0AGI O0E TO LUBE 

- CB If3L A- ital C1UII& FOTEIRil j4AAS I9 A IS ill CPACILY OFll OIWint OLlAILUERI ro o @41TO FAULT MITE 
ALERNIATE OFFIitE SOURCE FOR Bol TSEll FUEL SUPPLI. C-IF8 SEPARATID FEO PROTECTION FAILUll, POST-SIS/SISLOPI 
DUI TO SUSTAINED MOTORING ESSENTIAL 8QUIPEEIT AS PEE U1A 

6C 11 DCPANEL VO WPOTENTIAL FOR 1108 EIPLO10 AT SALIlEt TO ALTiNAT OFFITE SOURCE 13.1 1 S CANITICALLY CAUSED FIRES ANDIOR ELECTRICAL 
CA 4032 IDPZ C-P8N AONE10 DUI TO INILIT TO N0 EHQUIRED IMDIATIL, PERNITTING PLOSIONS NOT NCLUDED E1 NBC DIP 13-I ON 

CA 6011 13IOLAT 220 kV SUPPLI AUTOMATICALLI FON CEIDIT FOR LOCAL OPiATION Of SNYDBAES APPENDIS RAE FilT Of INTEGRATED RESOLUTION Of SEP 
CA 6012 C-SPUR CAUSED LOP. POTNTIAL DABAGE TO AND REPAIRS ITIII I DAI CAPACITY OF DG.  

ATENiATE OFFI1T SOURCI FOE NOTE TRIlS FUEL SUPPLI. C-IFM8 SIPARATED FROM 
S.Dul to SUSTIaINED NOToING IlSSTIAL EI lPalNl AS pe USAl 

I,
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