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Pursuant to 10 CFR 52.98(c) and in accordance with 10 CFR 50.90, Southern Nuclear 
Operating Company (SNC) hereby requests an amendment to Combined License (COL) 
Numbers NPF-91 and NPF-92, for Vogtle Electric Generating Plant (VEGP) Units 3 and 4, 
respectively.  

1. Summary Description 
The proposed changes would revise the licenses basis documents to add design detail to the 
Automatic Depressurization System (ADS) blocking device and to add the blocking device to the 
design of the In-Containment Refueling Water Storage Tank (IRWST) injection squib valves 
actuation logic.  The ADS and IRWST injection blocking device is designed to prevent spurious 
actuations of ADS and IRWST injection valves primarily due to a software common cause 
failure (CCF) of the Protection and Safety Monitoring System (PMS).   

The requested amendment requires a change to Technical Specifications (Combined License 
[COL] Appendix A), as well as plant-specific Tier 2, Tier 2*, and COL Appendix C (and 
corresponding plant-specific Tier 1) changes.  This enclosure requests approval of the license 
amendment necessary to implement these changes and their involved UFSAR changes.
Enclosure 2 requests the exemption necessary to implement the involved changes to the plant-
specific Tier 1 information. 

2. Detailed Description  
General System Description  

Passive Core Cooling System:  The primary function of the Passive Core Cooling System (PXS) 
is to provide emergency core cooling following postulated design-basis events.  The PXS 
provides reactor coolant system (RCS) makeup and boration during transients or accidents 
where the normal RCS makeup supply from the Chemical and Volume Control System (CVS) is 
lost or is insufficient.  The PXS provides safety injection to the RCS to provide adequate core 
cooling for the complete range of loss of coolant accident (LOCA) events.  The PXS consists of 
two Core Makeup Tanks (CMTs), an IRWST, a passive residual heat removal heat exchanger, 
two accumulators, and other supporting equipment. 

Core Makeup Tanks:  The two CMTs inject borated water into the RCS to replenish coolant lost 
in a postulated LOCA.  The CMTs are actuated by the PMS or the Diverse Actuation System 
(DAS) by opening discharge valves at the bottom of the tanks.  The borated water flows into the 
RCS by gravity.

In-containment Refueling Water Storage Tank:  The IRWST contains cold borated water.  The 
bottom of the IRWST is above the RCS loop elevation so that the borated water can drain by 
gravity into the RCS after it is sufficiently depressurized.  The IRWST is connected to the RCS 
through two direct vessel injection lines.  The isolation valves for each gravity injection line are 
arranged in two parallel paths, each path having one squib valve backed up by one check valve.  
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Automatic Depressurization System:  The ADS consists of four different stages of valves.  The 
first three stages each have two lines and each line has two normally closed valves in series.  
The fourth stage has four lines with each line having two valves, one normally open and one 
normally closed, in series.  The first stage, second stage and third stage valves have dc motor 
operators.  The normally closed fourth stage valves are squib valves.  The ADS valves are 
designed to automatically open when actuated and to remain open for the duration of an 
automatic depressurization event.  ADS stage 1 and 4 valves actuate at discrete CMT levels, as 

valves actuate based upon a 
time delay after the preceding stage is sent a signal to open.  This opening sequence provides a 
controlled depressurization of the RCS.  By depressurizing the RCS, the ADS allows lower 
pressure injection supplies, such as the IRWST, to perform its safety injection function.  

Remote Shutdown Room Transfer Switch: The PMS provides for the transfer of control 
capability from the Main Control Room (MCR) to the remote shutdown workstation (RSW) using 
multiple transfer switches.  Each individual transfer switch is associated with a single safety-
related group or with nonsafety-related control capability.  This deactivation of operator control 
capability in the MCR includes deactivation of operator control capability provided by the soft 
control devices and deactivation of all operator control capability provided by dedicated 
switches. 

Purpose of ADS and IRWST Injection Blocking Device 

The ADS blocking device prevents a spurious actuation of the four stages of ADS valves, and a 
subsequent release of reactor coolant to containment, which could occur as a result of a 
software CCF.  The addition of the ADS blocking device in the Design Control Document 
(DCD)/Updated Final Safety Analysis Report (UFSAR) resulted from a commitment made by 
Westinghouse to the NRC in letter DCP_NRC_003090, dated November 17, 2010 during 
AP1000 design certification.  Westinghouse letter DCP_NRC_003102 to the NRC dated 
December 9, 2010 committed to include the ADS block design in WCAP-16438 (Proprietary and 
Non-
WCAP-16675 (Proprietary and Non-

Specific design details of the ADS blocking device were not available at the time of the AP1000 
DCD certification.  Therefore, the proposed change adds design function details for the ADS 
blocking device and new PMS logic to depict how and where the ADS blocking signal interfaces 
with the PMS.  The inclusion of this additional information resolves Advisory Committee on 
Reactor Safeguards (ACRS) Action Item 72 (AP1000 ACRS Subcommittee Meeting of 
December 1, 2010 - Meeting minutes issued March 18, 2011 [Accession No. ML110180343]).
The blocking device and new PMS logic are also applied to IRWST injection squib valves to 
prevent spurious IRWST injection valve opening, which could also result in a loss of reactor 
coolant. 
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The AP1000 design includes a number of provisions to reduce the likelihood of spurious 
actuation of Engineered Safety Features Actuation System (ESFAS) functions in the PMS 
design.  The AP1000 already has design features aimed at reducing the probability of spurious 
ADS and IRWST actuations.  For ADS actuation, this includes appropriate interlocks, 2-out-of-4
instrument actuation, fail as-is valves, redundant closed first, second, and third stage valves in 

proper sequence from two different processors for fourth stage valves.  For IRWST injection 
actuation, this includes appropriate interlocks, 2-out-of-4 instrument actuation, fail as-is valves, 

sequence from two different processors.  Nevertheless, it was postulated that a software CCF 
could lead to a spurious system level actuation in one or more of the PMS safety divisions.  This 
is of particular concern for the ADS and IRWST injection functions, because the consequence of 
a spurious ADS and IRWST injection actuation is an inadvertent LOCA.  Therefore, to further 
protect against an inadvertent LOCA, the ADS and IRWST injection actuation blocking device is 
provided.

Functional Description of Blocking Device 

The ADS and IRWST injection blocking device is used to block ADS and IRWST injection 
actuation unless the relevant plant parameters indicate an actual LOCA event is in process.  If
the relevant input signals indicate an actual LOCA event, then the ADS and IRWST injection 
actuation block is removed and the ADS and IRWST injection valves are permitted to open.  
The blocking signal is removed if any of the following inputs signals are true: 

Low Core Makeup Tank (CMT) Upper Narrow Range (NR) level

 The CMTs will not drain if their discharge valves are inadvertently opened under normal 
operating conditions.  In this case, any water leaving the tank will be replenished through 
the connection from the RCS cold leg to the top of the CMT.  Therefore, the measured 
water level in the CMT is a good indicator of an actual LOCA.  

 CMT water level is measured by the PMS in two narrow ranges, one near the top of the 
tank and the other near the bottom.  The upper narrow range level signal is used by the 
PMS to actuate the ADS Stages 1, 2, and 3 when level is below CMT Level Low 1
(COL Appendix A, Technical Specifications (TS), Table 3.3.8-1, Function 15).  The lower 
narrow range level signal is used by PMS to actuate ADS Stage 4 and IRWST injection 
when level is below CMT Level - Low 2 (COL Appendix A, TS, Table 3.3.8-1, 
Function 16).  The blocking device will automatically unblock actuation signals for the 
ADS valves and the IRWST injection valves (i.e., allow the valves to be commanded 
open) when the CMT upper narrow range level signal is at a setpoint above the 
automatic actuations for ADS and IRWST injection valves.  The blocking device receives 
one upper narrow range level signal from each of the two CMTs.  Unblock will occur if 
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either of the two upper narrow range level signals falls below the setpoint.  Therefore, 
the automatic unblock will occur prior to reaching the ADS Stage 1, 2, or 3 actuation 
setpoint or the ADS Stage 4 and IRWST injection setpoint.  

 COL Appendix A TS 3.5.2 requires both CMTs to be operable only in Modes 1, 2, and 3, 
and Mode 4 with the RCS not being cooled by the RNS.  Outside of these Modes, less 
than two CMTs are allowed to be operable.  Since the blocking device relies on both 
CMTs being operable, the proposed TS require unblocking the blocking device any time 
less than two CMTs are allowed to be operable.  When only one CMT is operable for 
injection, such that a low level unblock signal would not be assured, a situation where a 
single failure in the remaining CMT (e.g., a CMT level fails high) would prohibit the 
blocking device from removing a block signal in a division.  

 In summary, the ADS and IRWST injection actuation will be blocked when both CMTs 
are full and will be unblocked when the water level in either CMT falls below a setpoint 
that is above that used by the PMS to actuate ADS Stages 1, 2, 3, and 4 and IRWST 
injection valves.  The blocking device is also unblocked during plant conditions where 
less than two CMTs are allowed to be operable.  

Low battery charger input voltage (for the battery charger used to charge the 
Class 1E battery bank)

 There is an ADS timer in the PMS which causes an actuation of the ADS on low battery 
charger input voltage.  The timer circuit causes an actuation of the ADS after a certain 
amount of time has passed since receiving the low battery charger input voltage signal.  
Therefore, it is necessary to remove the ADS and IRWST injection block signal for a low 
battery charger input voltage to allow the timer circuit to actuate the ADS following a 
prolonged loss of AC power.  

Manual switch on the Secondary Dedicated Safety Panel (SDSP) in the unblock 
position 

 The operator manually unblocks the ADS and IRWST injection blocking device to permit 
manual actuation of the ADS and IRWST injection valves.  This would be necessary in 
the event that automatic actuation does not occur.  The manual unblock is also used 
during shutdown modes when it is permissible to have less than two CMTs operable.  
There is one hardwired fixed position control switch for each PMS division on the SDSP 
to unblock and reset the block signal.  

inin
e of these of th

ng device relieng dev
g the blocking deviceg the block

only one CMT only one CMT is operable
not be assured, a situation whenot be assured, a situ

evel fails high) would prohibit theevel fails high) would prohib
n a division.  n a div

on actuation will be blocked whenctuation will be 
e water level in either CMT falls bvel in eith

 to actuate ADS Stages 1, 2, 3, a to actuate ADS Stage
evice is also unblocked during plvice is also unblocked durin

wed to be operable.  be operable.  

nput voltage (for the battery chaput voltage (for the battery cha
ank)ank)

S timer in the PMS which causesS timer in the PMS which caus
t voltage.  The timer circuit causevoltage.  The timer circuit cause

f time has passed since receivingas passed since receiving
fore, it is necessary to remove theore, it is necessary t

tery charger input voltage to allowtery charger input voltage 
prolonged loss of AC power.  prolonged loss of AC power.  

Manual switch on the SecoManual switch on the 
sition sition 

rator manuarator manua
uationuation



ND-16-1359
Enclosure 1 
Request for License Amendment Regarding ADS and IRWST Injection Block (Publicly Available 
Information) (LAR-16-018)

Page 7 of 30

Remote Shutdown Workstation (RSW) operation enabled (Main Control Room 
(MCR)/RSW transfer switch in the RSR position)

 Manual actuation of the ADS and IRWST injection from the Remote Shutdown 
Workstation (RSW) may be needed if the MCR is not habitable.  The existing divisional 
MCR/RSW transfer switches are used to transfer control from the MCR to the RSW.  
Each divisional MCR/RSW transfer switch removes the block so that actuation from the 
RSW is possible.  The procedure for transferring control to the RSW requires the reactor 
to be tripped prior to the transfer. 

Physical Description of Blocking Device 

There is one ADS and IRWST injection blocking device per PMS division.  Each blocking device 
will be physically located within one of the two PMS Bistable/Coincident Logic Cabinets (BCC).  
They will be Class 1E devices covering both ADS and IRWST injection actuation for each of the 
PMS divisions.  They will provide output signals to the Component Interface Modules (CIMs) 
that control the ADS and IRWST injection valves assigned to the division.  There are no inter-
divisional connections between the blocking devices or any coincidence voting.  [ 

]a,c

A [ ]a,c command is issued to the CIM when ADS and IRWST injection actuation is blocked.  
The [ ]a,c command is removed (i.e., ADS and IRWST injection actuation is unblocked) if 
plant conditions change in such a way that indicates a possible actual LOCA, as described 
above.  When the [ ]a,c command is removed, the proposed PMS logic change latches this 
unblock signal until plant conditions return to normal plant operating conditions and the 
operators reset the latch by toggling the hardwired manual Normal/Reset-Unblock switch on the 
SDSP and then back to 
Normal . 

Each divisional blocking device blocks up to four ADS valves, as shown in Table 1.  As noted in 
the table, each ADS stage 4 valve is actuated by two divisions of the PMS.  It is necessary to 
block both divisions to prevent spurious actuation.  Table 1 also shows the divisional blocking 
assignment for the IRWST injection valves. 
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Table 1: ADS and IRWST injection blocking device Divisional Assignments 

PMS Division A PMS Division B PMS Division C PMS Division D

ADS Stage 1 RCS-PL-V001A RCS-PL-V001B -- --

ADS Stage 2 -- -- RCS-PL-V002A RCS-PL-V002B

ADS Stage 3 RCS-PL-V003A RCS-PL-V003B -- --

ADS Stage 4
RCS-PL-V004A RCS-PL-V004B RCS-PL-V004A RCS-PL-V004B

RCS-PL-V004C RCS-PL-V004D RCS-PL-V004C RCS-PL-V004D

IRWST 
Injection PXS-PL-V123B PXS-PL-V123A PXS-PL-V125B PXS-PL-V125A

The blocking device uses conventional analog components and does not rely on software.  The 
device receives two 4-20 mA input signals.  This includes one signal from each of the two CMT 
narrow range upper level sensors.  The device can provide up to six dry contact (voltage free 
that does not break or make current) outputs.  This includes one output to each of the CIM 
[ ]a,c of the ADS stages 1, 2, 3, and 4 valves and the IRWST injection valves.  The six 
outputs provide the block signal to each of the ADS and IRWST injection valve ClMs during 
normal operating conditions.  The PMS and the blocking device share input and output 
connections and a power supply.  All other components are separate.  The blocking device is 
independent of the PMS processor hardware and software.  Monitoring of the status of the block 
signal will be performed [ 

]a,c

The low CMT level signals, the low battery charger input voltage signals, the manual unblock 
signal, and the remote shutdown workstation (RSW) transfer signal are logically OR'ed (OR 
logic gate) together in the circuitry of the ADS and IRWST injection blocking device in each 
division.  The result of this OR'ing is used to remove the block signal to the ClMs. This design 
feature is reflected in the proposed revision to UFSAR Figure 7.2-1 (Sheets 15 and 19).  

Proposed Licensing Basis Changes 

The following plant-specific Tier 1 and COL Appendix C changes are proposed for revision to 
include design function details of the ADS actuation and IRWST injection valves blocking 
device. 
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Table 2, Proposed Plant-Specific Tier 1 and corresponding COL Appendix C Changes

Text, Table, or Figure Description of the Proposed Change

Table 2.5.2-
Displays, Alerts, and Fixed Position 

Added a new row for the manual ADS and 
IRWST injection unblock control feature. The

The
Display and Alert columns are blank. 

Table 2.5.2- Added ADS and IRWST Injection Actuation
under Engineered Safety Features.

The following UFSAR Tier 2 and Tier 2* figures, subsections, and tables are proposed for 
revision or addition to the ADS actuation and IRWST injection valves blocking device design 
function.  

Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

Table 1.6- Added note to WCAP-16674, Revision 4 
(Proprietary and Non-Proprietary) and WCAP-
16675, Revision 5 (Proprietary and Non-
Proprietary) to indicate the documents are 
modified by changes provided in UFSAR 
Appendix 7A.

Note: WCAP-16438 Revision 3, WCAP-17179 
Revision 2, and WCAP-15776 Revision 0 are 
also impacted by this activity and the changes 
are shown in UFSAR Appendix 7A.  However, 
WCAP-16438, WCAP-17179, and WCAP-
15776 already have a note to indicate that 
they are modified by changes provided in 
UFSAR Appendix 7A.

Added a statement to indicate a blocking 
device is used on the IRWST injection squib 
valves to prevent spurious actuation. 
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Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

Added note to WCAP-16674, Revision 4 
(Proprietary and Non-Proprietary) and 
WCAP-16675, Revision 5 (Proprietary and 
Non-Proprietary) to indicate the documents 
are modified by changes provided in UFSAR 
Appendix 7A.

Figure 7.2- Added note next to the IRWST injection 
valves open signal to state that the open 
signal is blocked under certain conditions set 
forth by the ADS and IRWST injection 
actuation unblock logic. 

Added signal for a Low Battery Charger Input 
Voltage to unblock ADS and IRWST injection 
valve actuation.

Figure 7.2- -containment Added note next to the IRWST injection 
valves open signal to state that the open 
signal is blocked under certain conditions set 
forth by the ADS and IRWST injection 
actuation unblock logic.
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Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

Figure 7.2-1, Sheet 19, Added new logic to show how the ADS and 
IRWST injection block and unblock signals 
interface with the PMS. Three inputs are 
shown (manual ADS and IRWST Injection 
Actuation Unblock Control, Low Core Makeup 
Tank Level, and Low Battery Charger Input 
Voltage) which, when actuated, unblock 
actuation of the ADS and IRWST injection 
components. 

Added Note 4 to state that the logic is 
implemented without using computer 
software. 

Added Note 5 to state that separate controls 
are used one in each division, to manually 
unblock the ADS and IRWST injection 
actuation blocking device.

Added Note 6 to state that the MCR / RSW 
transfer switch also unblocks the ADS and 
IRWST injection actuation blocking device 
when control is transferred to the RSW. 

-Containment Revised to identify that the proposed blocking 
device prevents spurious actuation of the 
ADS and IRWST injection.

ADS
Added detail to the design functions and 
design of the ADS and IRWST blocking 
device:
o Applied the blocking device to the IRWST 

injection valves.  

o Clarified that the ADS and IRWST 
injection blocks are independent of the 
PMS processor hardware and software.

o Clarified that there will be no coincidence 
voting among the blocking devices. 

o Added detailed to describe how the ADS 
and IRWST injection block is removed. 
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Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

Table 7.3- Added Note 9 to the bottom of the table, 
which states Spurious ADS and IRWST 
injection actuations, both manual and 
automatic, are blocked as described in 
subsection 7.3.1.2.4.1.

o Applied Note 9 to Actuation Signal 3 

o Applied Note 9 to Actuation Signal 21 
-Containment Refueling Water 

Storage Tank (IRWST) Injection Line 

Added reference to Figure 7.2-1 Sheet 19 for 
Actuation signals 3 and 21.

-17179-P and 
WCAP-17179-

(Tier 2*)

References: Added WCAP-16438 (Reference 
15), changed Revision 2 to Revision 3, and
added note to indicate the document is 
modified by changes provided in UFSAR 
Appendix 7A.

Section 2.1: Deleted text that says the Z Port
is not used in the AP1000.  Added text that 
says a subset of CIMs receives Z Port input.

Section 2.3.1.1.4: Deleted text that says the Z 
Port is not used in the AP1000.  [

                              ]a,c

Section 2.3.1.2.4: Deleted text that says the Z 
Port is not used in the AP1000. 
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Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

Section 7A.4, WCAP-16438-P and 
WCAP-16438-NP, FMEA of AP1000TM 

Section 2.15: Revised section to support the 
proposed text in UFSAR Subsection 
7.3.1.2.4.1

Section 4.12: Revised the FMEA for the ADS 
blocking device to include IRWST.  Editorially 

to say the CIM never receives the blocking 
signal instead of provides the blocking signal. 

-15776, Safety 
Criteria for the AP1000 Instrumentation 
and Control Systems April 2002

Added a new row in Table 2-3 for the manual 
ADS and IRWST injection unblock control 
feature. The Control column is marked with 

The Display and Alert columns are 
blank. Note 5 is added to the table to indicate 
that the ADS and IRWST injection unblock 
switches are not needed at the RSW.

-16674-P and 
WCAP-16674-NP, AP1000 I&C Data 
Communication and Manual Control of 

References: Added note to WCAP-16675, 
Revision 5 (Reference 7) to indicate the 
document is modified by changes provided in 
UFSAR Appendix 7A.

Added new paragraph regarding the CIM 
[ ]a,c and how it is used in the AP1000 
design to implement an ADS and IRWST 
injection block.
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Table 3, Proposed Tier 2 and Tier 2* Licensing Basis Changes

Text, Table, or Figure Description of the Proposed Change

WCAP-16675-P and 
WCAP-16675-NP, AP1000 Protection and 
Safety Monitoring System Architecture 

References: Changed WCAP-16674 
(Reference 30) to Revision 4 to make it 
consistent with the Appendix 7A.7 version 
and added note to indicate the document is 
modified by changes provided in UFSAR 
Appendix 7A.

Section 2.2.9: Added new section with text to 
align with the proposed text in UFSAR 
Subsection 7.3.1.2.4.1 and WCAP-16438. 

Table 2-2: Added Table 2-2 to show the ADS 
and IRWST injection blocking device FMEA.

Section 5.1.8: Added new section to provide 
information on the inputs and outputs of the 
blocking device.

Table 18.12.2-
Fixed Position Controls, Displays, and 

Added a new row for the manual ADS and 
IRWST injection unblock control feature. The

The
Display and Alert columns are blank. Note 5 
is added to the table to indicate that the ADS 
and IRWST injection unblock switches are not 
needed at the RSW. 
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The following COL Appendix A Technical Specification additions are proposed: 

Table 4, Proposed TS Changes
Technical Specifications Description of the Proposed Change
LCO 3.3.20 Added new TS for the operability of the ADS 

and IRWST injection blocking devices 
o LCO:  Four divisions of the blocking 

device are required to be operable.
o Applicability: Table 3.3.20-1 is added to 

show the applicability of the blocking 
device.  The device is required to be 
capable of automatic and manual 
unblocking in various plant Modes.

o Actions: Actions are added to put the 
system in the appropriate configuration if 
the appropriate conditions are not met. 

o Surveillance Requirements are added to 
perform a channel check, channel 
operational test, channel calibration, 
verification of ADS and IRWST Injection 
Block switch position, and actuation logic 
test at various frequencies. CMT 
surveillance requirements are also 
referenced for their impact on operability.

Technical Specifications Bases revisions are provided in Enclosure 8 for information only.  The 
Bases revisions are made after the approval of the amendment request, in accordance with the 
Bases Control Program. 

3. Technical Evaluation 

Independence of Blocking Device

The ADS and IRWST injection blocking device is independent of the PMS failure modes that 
could lead to a spurious valve actuation.  As stated above, though the blocking device is 
physically located within the PMS cabinets, the PMS and blocking device only share input and 
output connections and a power source.   

Shared Power Source 
The preferred failure mode of the PMS on loss of power is to not actuate its ESF 
outputs.  Therefore, a loss of power will not cause a spurious actuation even though it 
would remove the blocking signals.  
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Shared Output Connections 
The ADS and IRWST injection blocking device uses the CIM [ 

]a,c as its means to carry out the block function.  The CIM was chosen for this 
function because it provides valuable monitoring and maintenance features that would 
not be provided by external signal blocking components.  This sharing of the CIM as an 
output device does not compromise the independence of the block function because the 
CIM itself is not a credible source of a postulated spurious actuation, because of the 
following considerations: 

o Precise sequencing and timing are needed to actuate the squib and open the 
valve.  

o Spurious actuation of any of the ADS or IRWST injection paths would require 
action by two ClMs in the same division. These two CIMs are located in different 
PMS cabinets and are operated by different PMS processor modules. 

o There are no interconnections of the two CIMs in a division that would be needed 
to open an ADS or IRWST injection path; there is no mechanism for failure of 
one CIM to cascade to the other. 

o The commands received by the CIM from the PMS processor modules are 
simple [ ]a,c commands related to the valve being controlled.  There are 
no commands to otherwise affect the CIM such as to change mode or any other 
such behavior.  

o The commands from the PMS processor modules are received at the CIM via 
serial data link with error checking.  Corrupted messages will be discarded. 

o There are no "global commands" to the CIMs from the PMS processor modules.  
Each CIM responds only to its unique input/output (I/O) address. 

o The default action by the CIM on loss of all commands from the PMS processor 
modules is to not actuate its outputs. 

o Using the [                                ]a,c the CIM does not add new failure modes.  
These circuits are present whether or not they are used, and are accounted for 
by the reliability of the module.  

o The CIM is designed to prevent inadvertent turning on of its outputs.  Dual solid 
state devices turn on both sides of the load to actuate.  These devices are driven 
by separate output signals from the field programmable gate array (FPGA) logic.  
Therefore, a single failure of one of the dual solid state devices would de-
energize the load, but two solid state device failures would energize/actuate the 
load.  Therefore, a majority of the failures of the CIM components will cause its 
outputs to be de-energized instead of energized.   

o Self-diagnostics are performed by the CIM to immediately detect and report 
failures. 

ringring
ock functiock fu

ctuation, becausctuatio

actuate the squib and open ctuate the squib 

IRWST injection paths would reqIRWST injection paths would r
onon.. These two CIMs are located These two CIMs are located 

y different PMS processor moduleifferent PMS pro
of the two CIMs in a division that o CIMs in 

njection path; there is no mechannjection path; there is 
e other. other. 

ved by the CIM from the PMS prothe CIM from the PMS pro
]a,c commands related to the valands related to the va

to otherwise affect the CIM such to otherwise affect the C
or.  or.  

mmands from the PMS processor mmands from the PMS proces
data link with error checking.  Codata link with error checking.  Co

here are no "global commands" tono "global commands" to
Each CIM responds only to its uEach CIM responds

o The default action by the CIMo The default action by th
modules is to not actuates to not actuate

o Using the [                 o Using the [        
These circuits are These circuits a
by the reliabilityby the reliability

he CIM is dhe CIM is d
e deve dev



ND-16-1359
Enclosure 1 
Request for License Amendment Regarding ADS and IRWST Injection Block (Publicly Available 
Information) (LAR-16-018)

Page 17 of 30

o Although software is involved in the design and programming of the CIM logic, 
the FPGA on the CIM is converted to hardware in its installed condition.  The 
program that is burned into the device consists of links between physical logic 
gates rather than software running on a runtime operating system. 

o The application logic stored in the FPGA of the CIM is highly transparent and 
verifiable.  There is a high degree of correlation between logic gates of the 
functional design documents and the physical devices on the chip.  This 
facilitates comprehensive testing of the design. 

o Each manufactured CIM undergoes factory testing for acceptability prior to being 
placed into service. 

Shared Input Connections 
Both the PMS and blocking devices use the two upper narrow range CMT level signals.  
However, the sharing of these signals will not compromise the independence of the 
block function nor will it lead to a spurious ADS or IRWST injection actuation because 
these signals are continuously monitored by comparison to redundant measurements on 
the same tank by other divisions.  For ADS and IRWST injection valves, a CMT low level 
signal itself does not cause an actuation.  Other signals, such as low pressurizer signal, 
would need to be present to initiate an actuation.  As shown in the proposed UFSAR 
Section 7.3.1.2.4.1 markups, the unblock setpoint for low CMT upper narrow range level 
is required to be set above the CMT level setpoint for ADS Stages 1, 2, and 3 actuation.  
The setpoint uncertainty for the blocking device is required to be considered for CMT low 
level.  Even with considering setpoint uncertainty, there will be no overlap in the 
setpoints for unblocking and ADS actuation.  Margin will exist between the setpoints to 
allow the unblock function to occur prior to the need to actuate ADS valves.   
Battery charger input undervoltage relay inputs are also shared.  The relays send an 
undervoltage signal to both the PMS and the blocking device.  An ADS and IRWST 
injection unblock occurs on low battery charger input voltage via the blocking device.  A 
low battery charger input voltage also causes a timer to start and, after 22 hours, the 
ADS valves are opened via PMS.  Therefore, there is no credible failure mode that could 
request the opening of the ADS valves yet prevent the blocking device from unblocking.   

The blocking device is designed with "fail safe" principles in that the majority of failures 
will either cause the block to be removed as a consequence of the failure, or will not 
prevent the block from being removed when any of the inputs go below a threshold 
value.  An example of a failure that is not "fail safe" is a short across a blocking device 
output on one of its six dry contacts.  This failure would prevent the removal of a 
blocking signal from the CIM [ ]a,c for a single ADS or IRWST injection valve.  
However, a failure of a blocking device dry contact output would affect no more than one 
of the ADS or IRWST injection valves.  Because the ADS Stage 1, 2, and 3 valves are 
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routed in parallel to each other, a failure to unblock one valve would not prevent ADS 
Stage 1, 2, and 3 from performing its depressurization design function.  The IRWST 
injection valves are also in parallel to each other; therefore, a failure to unblock one 
IRWST injection valve would not prevent IRWST injection.  A given ADS Stage 4 valve 
can be unblocked by two PMS divisions.  Therefore, if one divisional blocking device 
fails to unblock a ADS Stage 4 valve when required, the other PMS division will unblock 
it.  Furthermore, there are three other ADS Stage 4 valves that would be available for 
depressurization.   

Equipment Qualification 

The ADS and IRWST injection blocking devices, located within four PMS BCCs, are included in 
the PMS equipment qualification (EQ) program.   
Plant Operation Considerations 

Manual ADS / IRWST Injection Actuation 
An operator will first have to unblock each divisional ADS / IRWST injection valve 
blocking device prior to manually actuating ADS or IRWST injection valves.  Therefore, 
the four switches on the SDSP must be actuated as part of the manual actuation of ADS 
and IRWST injection valves.  As discussed in the PRA section below, this additional 
action has no substantial impact on the core damage frequency (CDF) and large release 
frequency (LRF). 
These manual switches are added to the minimum inventory list in UFSAR Table 
18.12.2-1 because they meet the following minimum inventory selection criteria set forth 
in UFSAR Section 18.12.2: 

o Dedicated controls for manual safety-related system actuation (reactor trip, 
turbine trip, engineered safety feature actuation) 

o Controls necessary to maintain the critical safety functions and safe shutdown 
conditions 

The proposed TS changes contain new operability requirements for the four switches on 
the SDSP to support this TS required manual initiation function. 
Technical Specifications 
The unblocking function provided by the ADS and IRWST injection blocking device 
satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii) which provides criteria for establishing 
limiting conditions for operation within the TS.  Therefore, the proposed blocking device 
limiting condition for operability (LCO) 
Depressurization System (ADS) and In-containment Refueling Water Storage Tank 

 As stated above, the ADS and IRWST injection 
blocking device receives one CMT upper narrow range level input from each of the two 
CMTs.  The blocking device unblocks if one level sensor falls below the setpoint.  
Therefore, if one of the CMTs is not operable, the divisional blocking device only has 
one CMT level transmitter to perform its block / unblock function and would lose its 
redundancy within its division.  
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provided by the RNS), 5, and 6.  As such, in these Modes of operation the CMT Level 
automatic unblocking function of the ADS and IRWST Blocking Device is not required to
be operable.  In these Modes of operation TS Table 3.3.20-1, Surveillance Requirement 
(SR) 3.3.20.2 
No TS is added for the undervoltage relay inputs to the blocking device because the
undervoltage relay ADS actuation timer itself does not satisfy the criteria of 10 CFR 
50.36(c)(2)(ii), and therefore does not have a TS LCO.

o Limiting Condition for Operation 
TS LCO 3.3.20 is added to require four divisions of ADS and IRWST injection 
blocking devices to be operable for automatic and manual unblocking.  The 
applicability is captured in Table 3.3.20-1.

o Applicability 
- Table 3.3.20-1, Function 1 requires the blocking device to be operable for 

automatic unblocking during Modes where two CMTs are required to be 
operable.  This includes Mode 1, Mode 2, Mode 3, and Mode 4 with the RCS 
not being cooled by the RNS.  The blocking device operability for automatic 
unblocking is not required if the blocking switch is in the unblock position.  

- Table 3.3.20-1, Function 2 requires the ADS and IRWST injection block 
switches to be operable for manual unblocking during Modes 1, 2, 3, 4, 5, 
and 6.  This aligns with the Applicability for the manual actuation functions for 
ADS and IRWST injection required by LCO 3

function of the manual unblock switches to enable the manual actuation of 
ADS and IRWST injection.   
In Mode 4 with the RCS being cooled by the RNS, in Mode 5, and Mode 6, 
ADS and IRWST injection block switches are required to be in the unblock 
position.  This requires the block switches to be in the unblock position 
whenever TS 3.5.2 allows for less than two CMTs to be operable. 

o Actions 
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The actions associated with the TS address the situation where one or more 
divisions of the ADS and IRWST injection blocking devices for automatic or manual 
unblocking are inoperable.  In this condition, the CIM [          ]a,c in the affected 
division is required to be unblocked within 8 hours.  If this does not occur within the 
associated completion time, then the affected ADS and IRWST injection valves are 
declared inoperable.  Declaring the affected valves inoperable allows the supported 
system Actions (i.e., for ADS and IRWST inoperable valves) to dictate the required 
measures.  The ADS and/or IRWST LCO(s) provide appropriate actions for the 
inoperable components.  This action is in accordance with LCO 3.0.6, which requires 
that the applicable Conditions and Required Actions for valves declared inoperable 
shall be entered in accordance with LCO 3.0.2.  

o Surveillance Requirements 
The following surveillance requirements are included with this TS to periodically 
check the ability of the blocking device to automatically and manually unblock:  

- SR 3.3.20.1 requires performance of a channel check once every 12 hours.  
This surveillance is a comparison of the parameter indicated on one CMT 
upper narrow range level channel to a similar parameter on other channels.  
It is based on the assumption that instrument channels monitoring the same 
parameter should read approximately the same value.  Significant deviations 
between the two instrument channels could be an indication of excessive 
instrument drift in one of the channels.  A channel check will detect gross 
channel failure.  The 12 hour surveillance frequency is based on operating 
experience that demonstrates that channel failure is rare.  

- SR 3.3.20.2 verifies the position of the block switches are in the unblock 
position once every 7 days when the plant is in Mode 4 with the RCS being 
cooled by the RNS, in Mode 5, and Mode 6.  This prevents the blocking of 
ADS and IRWST injection when there may be reduced or no capability for 
automatic unblocking from CMT level.  The 7 day surveillance frequency is 
adequate considering the fact that the [ 
                                                                     ]a,c

- SR 3.3.20.3 requires the performance of a channel operational test every 
92 days.  It confirms that the block is removed when CMT level drops below 
the appropriate setpoint.  The 92 day surveillance frequency is based on 
WCAP- Evaluation of Surveillance Frequencies and Out of Service 

Supplement 2.  WCAP-10271 concludes analog channel testing can be 
conducted quarterly (i.e., 92 days) instead of monthly.  Furthermore, the 
proposed channel operational test and channel calibration surveillances are 
required to be in accordance with the Setpoint Program required by 
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TS 5.5.14.  The justification for using a quarterly frequency is based on two 
points: 

1) The general insensitivity of engineered safety feature unavailability to 
failures in analog channels.  

2) The general insignificant increase in the core melt frequency and 
radiation exposure by using a quarterly frequency instead of a 
monthly frequency.  

In addition, WCAP-10271, Supplement 1, lists various benefits of performing 
analog channel testing at a quarterly interval instead of a monthly interval. 

1) Using less time on surveillance testing will allow manpower to be 
redirected to other, possibly more important, tasks and improve the 
effectiveness of the operating staff.  

2) Hardware unavailability will decrease.  
3) An adverse impact on hardware failure rates is not expected.  

- SR 3.3.20.4 is the performance of a channel calibration every 24 months.  It 
is a complete check of the instrument loop.  The 24 month surveillance 
frequency is based on operating experience and consistency with the 
refueling cycle. 

- SR 3.3.20.5 is the performance of an actuation logic test for automatic 
unblocking every 24 months.  This test, in conjunction with ESF actuation 
logic test (i.e., SR 3.3.15.1 and SR 3.3.16.1), overlaps the ADS and IRWST 
injection functional tests (i.e., SR 3.4.11.4, SR 3.4.11.5, and SR 3.5.6.9) that 
verify actuation on an actuation signal, to provide complete testing of the 
safety function.  The surveillance frequency of 24 months is based on the 
need to perform this SR during periods in which the plant is shut down for 
refueling to prevent any additional risks associated with inadvertent operation 
of the ADS and IRWST injection valves. 

- SR 3.3.20.6 is the performance of a trip actuating device operational test of 
the blocking device manual switch every 24 months.  The surveillance 
frequency is based on the known reliability of the manual switch functions 
and has been shown to be acceptable through operating experience. 

- SR 3.3.20.7 requires performance of LCO 3.5.2 Surveillances associated 
ensuring CMTs are capable of injecting to the RCS.  As stated above, CMT 
injection supports the operability of the ADS and IRWST injection blocking
devices for automatic unblocking.  All four divisions of ADS and IRWST 
injection blocking devices are inoperable if one or both CMTs are inoperable 
for injection.  Therefore, SRs 3.5.2.3, 3.5.2.6, and 3.5.2.7 are required to be 
met.   
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Returning Safety System to Normal Conditions 
In order to prevent the potential for an automatic reintroduction of a block after an 
initiation of the ADS and IRWST Injection, a set/reset (S/R) latch logic gate is included in 
the PMS logic (see Figure 7.2-1 Sheet 19).  The S/R latch logic gate latches the output 
in the unblocked state even if the inputs to the blocking device return to blocking 
conditions.  With this design feature, the PMS logic satisfies IEEE 603-1991 Section 5.2, 

e designed so 
that the intended sequence of protective actions continue until completion.  The blocking 
feature will be manually reinstated when a plant startup is in progress, ADS valves are 
closed, and both CMTs are operable.   
Transferring Control from MCR to RSW 
The ability of the MCR-to-RSW transfer switch to automatically unblock the ADS and 
IRWST injection blocking device does not necessitate additional action by the operator 
when transferring control from the MCR to the RSW.  down 

SR 3.3.18.1 includes demonstration that the ADS and IRWST 
injection block is automatically unblocked by the RSW transfer switch.  Therefore, this 
feature does not have a significant effect on PRA results.  

Diverse Actuation System 

The DAS is also capable of actuating the ADS and IRWST injection valves.  However, DAS 
actuation is only in response to operator manual actions and is done through control circuits that 
are normally de-energized during plant operation.  Multiple switches in different locations must 
be actuated in order to energize a circuit for a manual DAS command.  Thus, no similar blocking 
device is needed for the DAS. 

ADS, PXS, and IRWST Design Functions 
This change would have no adverse effect on the ADS and IRWST injection valves functionality.  
The ADS valves would continue to function together with the PXS and IRWST to satisfy the 
LOCA performance requirements and provide effective core cooling after a LOCA from the time 
of PXS actuation through the long-term cooling mode.  The PXS CMT water level 
instrumentation would continue to provide narrow range level channels for actuation of ADS 
valves and for actuation of the IRWST injection into the direct vessel injection lines for LOCA.  
Therefore, the ADS, PXS, and IRWST will continue to adequately perform their design functions 
as described in the current licensing basis. 

Probabilistic Risk Assessment (PRA)  
The ADS and IRWST injection blocking devices are included in the PRA model with the 
appropriate ADS and IRWST injection valve CIMs.  The probability of a significant CCF causing 
the block not to be removed when needed, with the surveillance testing taken into account in the 
PRA model, is acceptably low. 
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Two scenarios have been assessed to provide an estimate of the effect of the blocking device 
failure on plant safety. 

 Scenario 1:  The blocking device fails in a way that prevents a necessary ADS or IRWST 
injection valve opening.  
This failure will be detected by the periodic surveillance testing.  The proposed TS 3.3.20 
requires the blocking device to be capable of automatically unblocking if the block switch 
is not in the unblock position.  Therefore, if a random undetected failure does occur, the 
ADS actuation or IRWST injection valve opening of that division would be out of service 
for an average of one half of the surveillance interval.  Each division would be 
surveillance tested via a channel operational test every 92 days.  Therefore, the 
probability of failure on demand due to the ADS or IRWST injection blocking device is 
estimated to be acceptably low.  Specifically, the risk results associated with the 
proposed change are within the low 10-7 Core Damage Frequency (CDF) range and low 
10-7 Large Release Frequency (LRF) range.  In addition, the key insights are not 
impacted. 
Failure of the ADS actuation or IRWST injection valve opening in a division could also 
result from concurrent failure of the two CMT level sensors in one division, with both 
sensors erroneously reading above the blocking setpoint when actual level is below the 
actuation setpoint.  The ADS and IRWST injection actuation for that division should 
actuate on the result of 2-out-of-4 coincidence logic for low CMT level based on inputs 
from other divisions, but would be blocked by the ADS or IRWST injection valve blocking 
device in this scenario.  Some failures of the level sensors would be detected via the 
proposed channel check surveillance test which is performed every 12 hours.  The mean 
time to restore the level sensors to service is estimated to be 72 hours due to their 
inaccessible location.  However, even in this case, the failure of the ADS or IRWST 
injection valve blocking device itself will dominate.  Given that failure of a single division 
will not fail the ADS or IRWST injection functions in the other divisions, the expected 
consequence of this failure will not prevent ADS or IRWST injection from performing 
their safety functions.  

 Scenario 2: The blocking device does not provide a block signal and a spurious 
actuation is generated from the PMS.  
In this case, the removal of the block signal from the blocking device will be immediately 
revealed, because [ 

]a,c The ADS or IRWST injection valve blocking devices are a modular 
design and easily replaceable.  Furthermore, the blocking device failing to provide a 
block signal does not in itself cause a spurious actuation. 

For PRA scenarios assuming operator action to open the ADS and IRWST injection valves, as 
stated above, the blocking device requires the four switches on the SDSP to be actuated 
simultaneously as part of the manual actuation of ADS and IRWST injection.  The PRA model 

The prThe p
blocking if thblockin

ected failure doesected fa
division would be out of division would

  Each division would be   Each division wou
every 92 days.  Therefore, the every 92 days.  Therefore,

S or IRWST injection blocking devS or IRWST injection blocking de
y, the risk results associated with ty, the risk results associated with t

Core Damage Frequency (CDF) re Damage Freq
range.  In addition, the key insightaddition, 

IRWST injection valve opening inWST injection valve openin
e of the two CMT level sensors in two CMT level sensors in 

ing above the blocking setpoint whe blocking setpoint w
e ADS and IRWST injection actuae ADS and IRWST injec

t of 2-out-t of 2-out-ofof-4 coincidence logic f-4 coinciden
ons, but would be blocked by the ons, but would be blocked by

scenarioscena .  Some failures of the leme failures of the l
channel check surveillance test wnel check surveillance test w

restore the level sensors to serviclevel se
cessible location.  However, evencessible location.  Howe

njection valve blocking device itsenjection valve blocking device i
will not fail the ADS or IRWST iwill not fail the ADS or IRWST i
consequence of this failure wconsequence of this fai

ir safety functions.  ir safety functions.  
rio 2: The blockrio 2: The block

is generais genera
hehe



ND-16-1359
Enclosure 1 
Request for License Amendment Regarding ADS and IRWST Injection Block (Publicly Available 
Information) (LAR-16-018)

Page 24 of 30

evaluated the new manual actuation process and estimated the change in the probability value 
of the block not being removed.  The results of the PRA evaluation show that the AP1000 CDF 
and LRF at-power remain within the low 10-7 CDF range and low 10-7 LRF range. 
Reliability 
The proposed changes would not affect any safety-related design code, function, design 
analysis, safety analysis input or result, or design/safety margin.  No safety analysis or design 
basis acceptance limit/criterion is challenged or exceeded by the proposed changes.  The 
proposed changes would not involve, nor interface with, any SSC accident initiator or initiating 
sequence of events.  The changes maintain the ADS and IRWST injection functions used to 
mitigate an accident.  The accidents evaluated in the UFSAR are not affected.  
Severe Accident Considerations 
The proposed changes would not affect a design basis limit for a fission product barrier.  This 
activity would not allow for a new fission product release path, result in a new fission product 
barrier failure mode, or create a new sequence of events that would result in significant fuel 
cladding failures.  The proposed changes are unrelated to any aspects of plant construction or 
operation that would introduce any changes to effluent types (e.g., effluents containing 
chemicals or biocides, sanitary system effluents, and other effluents) or affect any plant 
radiological or non-radiological effluent release quantities.  Furthermore, the proposed changes 
do not diminish the functionality of any design or operational features that are credited with 
controlling the release of effluents during plant operation.  The proposed changes to include 
additional Class 1E devices within each of the PMS divisions only affect areas of the plant that 
contain non-radioactive plant systems.  Plant radiation zones would not be affected.  The 
proposed changes do not involve an adverse change to the method of evaluation for 
establishing design bases or safety analyses.  It does not represent a change to an SSC design 
feature credited in the ex-vessel severe accident assessment.  Tests, experiments, and 
procedures described in the licensing basis are unchanged by this activity.  

Summary 

Design detail is added to the licensing basis for the ADS blocking device.  The blocking device 
is also being applied to the IRWST injection valves.  The ADS actuation and IRWST injection 
blocking device is designed to prevent spurious actuations of ADS and IRWST injection valves, 
because these valves, if spuriously actuated, could cause a loss of reactor coolant. The
blocking device prevents the ADS and IRWST injection valves from opening unless other plant 
parameters indicate an actual LOCA.  The blocking device is independent of the PMS failure 
modes that could lead to such a spurious valve actuation.  The shared power source and input 
and output connections do not compromise the independence of the blocking device.  Since the 
blocking device is located within the PMS BCCs, they are included in the PMS equipment 
qualification.  Additional operational controls are required due to this proposed change.  New TS 
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and surveillance requirements are proposed in order to ensure that the blocking device is 
capable of automatically removing the block and being manually unblocked, depending on the 
given plant configuration.  The blocking device, along with the added operational considerations, 
has no substantial impact on the CDF or LRF.  The overall functionality of the PXS, IRWST, and 
ADS are not adversely impacted. The blocking device does not interfere with their safety related 
functions, nor are the accidents evaluated in UFSAR Chapter 15 negatively affected. 

4. Regulatory Evaluation 

4.1 Applicable Regulatory Requirements/Criteria  

10 CFR 52.98(f) requires NRC approval for any modification to, addition to, or deletion from 
the terms and conditions of a Combined License (COL).  This activity involves a change to 
COL Appendix A, Technical Specifications as well as a departure from plant-specific Tier 1 
information, and a corresponding change to COL Appendix C, Inspections, Tests, Analyses 
and Acceptance Criteria information; therefore, this activity requires an amendment to the 
COL.  Accordingly, NRC approval is required prior to making the plant-specific changes in 
this license amendment request. 

10 CFR 52, Appendix D, Section VIII.B.5.a allows an applicant or licensee who references 
this appendix to depart from Tier 2 information, without prior NRC approval, unless the 
proposed departure involves a change to or departure from Tier 1 information, Tier 2* 
information, or the Technical Specifications, or requires a license amendment under 
paragraphs B.5.b or B.5.c of the section.  Proposed Tier 2 changes involve revisions to 
plant-specific Tier 1 information (and corresponding COL Appendix C information), Tier 2* 
information, and COL Appendix A Technical Specifications, and thus requires prior NRC 
approval. 

10 CFR Part 52, Appendix D, Section VIII.A.4 and 10 CFR 52.63(b)(1) govern the issuance 
of exemptions from elements of the certified design information for AP1000 nuclear power 
plants.  10 CFR 52, Appendix D, VIII.A.4 requires that a proposed change to Tier 1 shall not 
result in a significant decrease in the level of safety otherwise provided by the design.  The 
plant design change and its associated Tier 1 information change do not adversely affect 
any safety-related SSC, function, design analysis, or safety analysis, and do not adversely 
affect the ADS or IRWST functions or analyses.  Therefore, the requested changes will not 
result in a decrease in the level of safety otherwise provided by the design.  Additional 
exemption request justification demonstrating compliance with 10 CFR 52.7 is provided in 
Enclosure 2.
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10
construction permits, and early site permits.  As discussed above, a change to COL 
Appendix A is requested, and thus a license amendment request (LAR) (as supplied herein) 
is required. 

10 CFR 50 Appendix A, General Design Criterion 22 requires that the protection system be 
designed to assure that the effects of natural phenomena, and of normal operating, 
maintenance, testing, and postulated accident conditions on redundant channels do not 
result in loss of the protection function, or shall be demonstrated to be acceptable on some 
other defined basis.  Design techniques, such as functional diversity or diversity in 
component design and principles of operation, shall be used to the extent practical to 
prevent loss of the protection function.  The AP1000 Protection and Safety Monitoring 
System (PMS) continues to maintain the required independence level and is designed to 
maintain its functionality during defined failures.  

The design change for addition of the blocking device is in accordance  with the provisions 

 1991, including basic attributes of reliability, diversity, redundancy, 
independence, and simplicity of design (e.g., simple open/close valve control demands) for 
plant operations, surveillance, and maintenance.  Specifically, the PMS continues to meet 
the required single-failure criterion, per IEEE 603-1991 Section 5.1.  Independence is 
maintained with the blocking device, per IEEE 603-1991 Section 5.6.  The PMS continues to 
comply with IEEE 603-1991 Section 7.3 which requires protective actions to execute to 
completion once initiated.  Also, the system continues to comply with the Section 7.3 
requirement which requires deliberate operator action to return a safety system to normal 
conditions following a reset.   

The proposed changes have been evaluated to determine whether applicable regulations 
continue to be met.  It was determined that the proposed changes do not affect 
conformance with any General Design Criteria (GDC) differently than described in the plant-
specific DCD or UFSAR. 

4.2 Precedent  

No precedent is identified. 

4.3 Significant Hazards Consideration Determination 

The proposed changes would revise the Combined Licenses (COLs) by adding design 
details to the Automatic Depressurization System (ADS) blocking device and add the
blocking device to the design of the In-Containment Refueling Water Storage Tank 
(IRWST) injection valves actuation logic.  The blocking device is included in the AP1000 
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design to prevent spurious actuations of ADS and IRWST injection valves due primarily 
to Protection and Safety Monitoring System (PMS) software common cause failures 
(CCFs).  The blocking device is used for the ADS and IRWST injection valves because 
the consequence of a spurious actuation on these valves can result in a loss of reactor 
coolant.  Therefore, the probability of a spurious actuation of the ADS or IRWST injection 
valves resulting in a loss of coolant accident (LOCA) are further minimized with this 
proposed change. 

The requested amendment proposes changes to Updated Final Safety Analysis Report 
(UFSAR) Tier 2 and Tier 2* information.  The changes involve Technical Specifications 
(TS) and plant-specific Tier 1, along with the corresponding changes to COL Appendix A 
and Appendix C information.   

An evaluation to determine whether or not a significant hazards consideration is involved 
with the proposed amendment was completed by focusing on the three standards set 

a

4.3.1 Does the proposed amendment involve a significant increase in the 
probability or consequences of an accident previously evaluated? 

Response:  No 

The AP1000 accident analysis previously evaluated a loss of coolant accident 
caused by an inadvertent ADS valve actuation.  Adding design detail to the ADS 
blocking device, and applying the blocking device to the IRWST injection valves, 
does not impact this analysis.  Using a blocking device on the ADS and IRWST 
injection valves is a design feature which further minimizes the probability of a 
loss of coolant accident caused by a spurious valve actuation.  Furthermore, 
because the blocking device is designed to prevent a spurious valve actuation 
due to a software CCF and does not adversely impact any existing design 
feature, it does not involve a significant increase in the probability of an accident 
previously evaluated.  

The proposed amendment does not affect the prevention and mitigation of 
abnormal events, e.g., accidents, anticipated operation occurrences, 
earthquakes, floods, turbine missiles, and fires or their safety or design analyses.  
This change does not involve containment of radioactive isotopes or any adverse 
effect on a fission product barrier.  There is no impact on previously evaluated 
accidents source terms.  The PMS is still able to actuate ADS and IRWST 
injection valves for plant conditions which require their actuation.  Therefore, the 
proposed amendment does not involve a significant increase in the 
consequences of an accident previously evaluated. 
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4.3.2 Does the proposed amendment create the possibility of a new or different 
kind of accident from any accident previously evaluated? 

Response:  No 

The proposed changes do not involve a new failure mechanism or malfunction, 
which affects an SSC accident initiator, or interface with any SSC accident 
initiator or initiating sequence of events considered in the design and licensing 
bases.  There is no adverse effect on radioisotope barriers or the release of 
radioactive materials.  The proposed amendment does not adversely affect any 
accident, including the possibility of creating a new or different kind of accident 
from any accident previously evaluated.  Therefore, the proposed changes do not 
create the possibility of a new or different type of accident. 

4.3.3 Does the proposed amendment involve a significant reduction in a margin 
of safety? 

Response:  No 

The blocking device is independent of PMS processor hardware and software.  It 
is designed to allow for ADS and IRWST injection actuations when the plant 
parameters indicate an actual LOCA event.  Therefore, the ADS and IRWST are 
still able to perform their safety functions when required.  A postulated failure of a 
blocking device which would prevent necessary ADS and IRWST injection valve 
opening would be detected by the proposed periodic surveillance testing within 
the TS.  Failure of the ADS actuation or IRWST injection valve opening in a 
division could also result from concurrent failure of the two Core Makeup Tanks 
(CMT) level sensors in one division, with both sensors reading above the 
blocking setpoint.  Failures of the level sensors would be immediately detected 
due to the deviations in redundant measurements.  Furthermore, the proposed 
TS actions require that the four divisions of blocking devices be capable of 
automatically unblocking for each CMT.  In addition, the TS require that the 
blocking devices be unblocked in plant modes which allow for the operability of 
less than two CMTs. 

The blocking device will continue to comply with the existing UFSAR regulatory 
requirements and industry standards.  The proposed changes would not affect 
any safety-related design code, function, design analysis, safety analysis input or 
result, or existing design/safety margin.  No safety analysis or design basis 
acceptance limit/criterion is challenged or exceeded by the requested changes.  
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Therefore the proposed amendment does not involve a significant reduction in a 
margin of safety.  

4.4 Conclusions 

Based on the considerations discussed above, (1) there is reasonable assurance that the 
health and safety of the public will not be endangered by operation in the proposed manner, 

(3) the issuance of the amendment will not be inimical to the common defense and security 
or to the health and safety of the public.  Pursuant to 10 CFR 50.92(c), the requested 
change does not involve a Significant Hazards Consideration. 

5. Environmental Considerations 

The details of the proposed changes are provided in Sections 2 and 3 of this license 
amendment request. 

This Amendment request includes proposed changes to Technical Specifications (Combined 
License [COL] Appendix A), as well as plant-specific Tier 2, Tier 2*, and Tier 1 (along with the 
corresponding information in COL Appendix C) changes. The proposed amendment would 
involve adding design detail to the Automatic Depressurization System (ADS) blocking device 
and adding the blocking device to the design of the In-Containment Refueling Water Storage 
Tank (IRWST) injection valves actuation logic.  The ADS and IRWST injection blocking device is 
used in the AP1000 to reduce the potential for spurious actuations of ADS and IRWST injection 
valves due primarily to Protection and Safety Monitoring System (PMS) software common 
cause failures (CCFs). 
This review has determined the proposed changes require an amendment to the COL.  
However, a review of the anticipated construction and operational effects of the requested 
amendment has determined the requested amendment meets the eligibility criteria for 
categorical exclusion set forth in 10 CFR 51.22(c)(9), in that: 

(i) There is no significant hazards consideration. 

As documented in Section 4.3, Significant Hazards Consideration Determination, of this 
license amendment request, an evaluation was completed to determine whether or not a 
significant hazards consideration is involved by focusing on the three standards set forth 

a
determined that (1) the proposed amendment does not involve a significant increase in 
the probability or consequences of an accident previously evaluated; (2) the proposed 
amendment does not create the possibility of a new or different kind of accident from any 
accident previously evaluated; and (3) the proposed amendment does not involve a 
significant reduction in a margin of safety.  Therefore, it is concluded that the proposed 
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amendment does not involve a significant hazards consideration under the standards set 
forth in 10 CFR 50.92(c), and accor

(ii) There is no significant change in the types or significant increase in the amounts of any 
effluents that may be released offsite. 

The proposed amendment adds design detail related to the ADS blocking device and 
adds the blocking device to the design of the IRWST injection valves actuation logic.  
The blocking devices are used to reduce the potential for spurious valve actuations.  The 
changes are unrelated to any aspects of plant construction or operation that would 
introduce any changes to effluent types (e.g., effluents containing chemicals or biocides, 
sanitary system effluents, and other effluents) or affect any plant radiological or non-
radiological effluent release quantities.  Furthermore, the proposed change does not 
diminish the functionality of any design or operational features that are credited with 
controlling the release of effluents during plant operation.  Therefore, it is concluded that 
the proposed amendment does not involve a significant change in the types or a 
significant increase in the amounts of any effluents that may be released offsite. 

(iii) There is no significant increase in individual or cumulative occupational radiation 
exposure. 

The proposed amendment adds design detail related to the ADS blocking device and 
adds the blocking device to the design of the IRWST injection valves actuation logic.  
The change does not affect plant radiation zones (addressed in UFSAR Section 12.3), 
and controls under 10 CFR 20 preclude a significant increase in occupational radiation 
exposure.  Therefore, the proposed amendment does not involve a significant increase 
in individual or cumulative occupational radiation exposure. 

Based on the above review of the proposed amendment, it has been determined that 
anticipated construction and operational affects of the proposed amendment do not involve (i) a 
significant hazards consideration, (ii) a significant change in the types or significant increase in 
the amounts of any effluents that may be released offsite, or (iii) a significant increase in the 
individual or cumulative occupational radiation exposure.  Accordingly, the proposed 
amendment meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).  
Therefore, pursuant to 10 CFR 51.22(b), an environmental impact statement or environmental 
assessment of the proposed exemption and amendment is not required. 

6.  References 

None 
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1.0 Purpose 

Southern Nuclear Operating Company (the Licensee), requests a permanent exemption from 
the provisions of 10 CFR 52, Appendix D, Section 

certification 
information in Tier 1 of the plant-specific AP1000 Design Control Document (DCD).  The 
regulation, 10 CFR 52, Appendix D, Section III.B, requires an applicant or licensee referencing 
Appendix D to 10 CFR Part 52 to incorporate by reference and comply with the requirements of 
the Appendix, including certified information in DCD Tier 1.  Tier 1 includes inspections tests, 
analyses, and acceptance criteria (ITAAC) that must be satisfactorily performed prior to fuel 
load.  The design details to be verified by these ITAAC are specified in the text, tables, and 
figures that are referenced in each individual ITAAC.  The Tier 1 information for which a 
departure and permanent exemption is being requested is related to the addition of Tier 2 
design detail to the Automatic Depressurization System (ADS) blocking device and adding the 
blocking device to the design of the In-Containment Refueling Water Storage Tank (IRWST) 
injection squib valves actuation logic. 

This request for permanent exemption applies the requirements of 10 CFR 52, Appendix D, 
Section VIII.A.4 to allow departures from plant-specific DCD Tier 1 information due to the 
following proposed changes to the following ITAAC tables (specific details are provided in 
Enclosure 1 of the accompanying license amendment request). 

 Tier 1 Table 2.5.2-5, 

o Add a new row for the manual ADS and IRWST injection unblock control feature.  

blank. 

 Tier 1 Table 2.5.2-6,

o Add ADS and IRWST Injection Actuation

This request will apply the requirements for granting exemptions from design certification 
information, as specified in 10 CFR 52, Appendix D, Section VIII.A.4, 10 CFR 52.63, 10 CFR 
52.7, and 10 CFR 50.12. 

2.0 Background 

The Licensee is the holder of Combined License (COL) Nos. NPF-91 and NPF-92, which 
authorize construction and operation of two Westinghouse Electric Company AP1000 nuclear 
plants, named Vogtle Electric Generating Plant (VEGP) Units 3 and 4, respectively. 
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During the detailed design finalization of the systems, departures from the details identified in 
Tier 1 information were determined necessary to facilitate consistency with the actual design 
functions of the systems described in the plant-specific DCD Tier 2 information.  This activity 
requests exemption from the Generic DCD Tier 1 tables which support the associated COL 
Appendix C ITAAC. 

A permanent exemption from elements of the AP1000 certified design information is requested 
to allow the Licensee to depart from the design details contained in these Tier 1 tables.  

3.0 Technical Justification of Acceptability 

An exemption is requested to depart from AP1000 generic Design Control Document (DCD) 
Tier 1 material in regard to the ADS and IRWST injection blocking device.  The proposed 
exemption would allow a change to the plant-specific DCD Tier 1 ITAAC information.  

The proposed changes to the information presented in plant-specific DCD Tier 1 tables are at a 
level of detail that is consistent with the information currently provided therein.  The proposed 
changes neither adversely impact the ability to meet the design functions of the structures, 
systems, or components (SSCs) nor involve a significant decrease in the level of safety 
provided by the SSCs.  The proposed changes to information in plant-specific DCD Tier 1 
continue to provide the detail necessary to implement the corresponding ITAAC.  Further, 
application of the current generic design information in Tier 1 as required by 10 CFR Part 52, 
Appendix D, Section III.B, in the particular circumstances discussed in this request, would not 
serve the underlying purpose of the rule since it could be read to be inconsistent with the 
existing design information provided in Tier 2 of the plant-specific DCD. 

Additional detail for supporting the Technical Justification of this exemption is provided in 
Enclosure 1 of the accompanying license amendment request.  

4.0 Justification of Exemption 

10 CFR Part 52, Appendix D, Section VIII.A.4 and 10 CFR 52.63(b)(1) govern the issuance of 
exemptions from elements of the certified design information for AP1000 nuclear power plants.  
The Licensee has identified necessary changes to plant-specific Tier 1 information related to the 
ADS and IRWST injection valve blocking devices as a result of further design review activities.  
As a result, the Licensee requests a permanent exemption from the certified design information 
in plant-specific Tier 1, pursuant to the above regulations, to allow the implementation of a 
departure.   

10 CFR Part 52, Appendix D, 10 CFR 50.12, 10 CFR 52.7, and 10 CFR 52.63 state that the 
NRC may grant exemptions from the requirements of the regulations provided six conditions are 
met:  1) the exemption is authorized by law [§50.12(a)(1)]; 2) the exemption will not present an 
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undue risk to the health and safety of the public [§50.12(a)(1)]; 3) the exemption is consistent 
with the common defense and security [§50.12(a)(1)]; 4) special circumstances are present 
[§50.12(a)(2)(ii)]; 5) the special circumstances outweigh any decrease in safety that may result 
from the reduction in standardization caused by the exemption [§52.63(b)(1)]; and 6) the design 
change will not result in a significant decrease in the level of safety [Part 52, App. D, VIII.A.1]. 

The requested exemption to allow the licensee to change the design descriptions of the 
structures, systems, and components satisfies the six criteria for granting specific exemptions, 
as described below. 

1. This exemption is authorized by law 

The NRC has authority under 10 CFR §§ 50.12, 52.7, and 52.63 to grant exemptions 
from the requirements of NRC regulations.  Specifically, 10 CFR §§50.12 and 52.7 state 
that the NRC may grant exemptions from the requirements of 10 CFR Part 52 upon a 
proper showing.  No law exists that would preclude the changes covered by this 
exemption request.  Additionally, granting of the proposed exemption does not result in a 
violation of the Atomic Energy Act of 1954, as amended, or the Commission's 
regulations. 

Accordingly, this requested exemption is "authorized by law," as required by 10 CFR 
50.12(a)(1). 

2. This exemption will not present an undue risk to the health and safety of the 
public 

The proposed exemption from the requirements of 10 CFR 52, Appendix D, Section III.B 
would allow the Licensee to depart from elements of the plant-specific DCD Tier 1 
design information.  The plant-specific Tier 1 material will continue to reflect the 
approved licensing basis, and will maintain a consistent level of detail with that which is 
currently provided elsewhere in Tier 1 of the plant-specific DCD.  Therefore, no adverse 
safety impact which would present any additional risk to the health and safety of the 
public is present.  The affected design description in the plant-specific Tier 1 material will 
also continue to provide the detail necessary to support the performance of the 
associated ITAAC.    

This proposed change will not impact the ability of the SSCs to perform their design 
functions.  Because the changes will not alter the intended operation of any plant 
equipment or systems, they do not present any undue risk from existing equipment or 
systems.  The proposed changes do not introduce any new industrial, chemical, or 
radiological hazards that would represent a public health or safety risk, nor do they 
remove any design or operational controls or safeguards that are intended to mitigate 
any existing on-site hazards.  Furthermore, the proposed changes would not allow for a 
new fission product release path, result in a new fission product barrier failure mode, or 
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create a new sequence of events that would result in fuel cladding failures.  Accordingly, 
these changes do not present an undue risk from any new equipment or systems. 

Therefore, the requested exemption from 10 CFR 52, Appendix D, Section III.B would 
not present an undue risk to the health and safety of the public.

3. The exemption is consistent with the common defense and security 

The requested exemption from the requirements of 10 CFR 52, Appendix D, Section 
III.B would allow the Licensee to depart from elements of the plant-specific DCD Tier 1 
design information.  The proposed exemption does not alter the design, function, or 
operation of any structures or plant equipment that are necessary to maintain a safe and 
secure status of the plant.  The proposed exemption has no impact on the facility's 
physical or cyber security. 

Therefore, the requested exemption is consistent with the common defense and 
security. 

4. Special circumstances are present 

10 CFR 50.12(a)(2) lists six "special circumstances" for which an exemption may be 
granted.  Pursuant to the regulation, it is necessary for one of these special 
circumstances to be present in order for the NRC to consider granting an exemption 
request.  The requested exemption meets the special circumstances of 10 CFR 

application of 
the regulation in the particular circumstances would not serve the underlying purpose of 
the rule or is not necessary to achieve the underlying purpose of 

The rule under consideration in this request for exemption is 10 CFR 52, Appendix D, 
Section III.B, which requires that a licensee referencing the AP1000 Design Certification 
Rule (10 CFR Part 52, Appendix D) shall incorporate by reference and comply with the 
requirements of Appendix D, including Tier 1 information.  The VEGP Units 3 & 4 COLs 
reference the AP1000 Design Certification Rule and incorporate by reference the 
requirements of 10 CFR Part 52, Appendix D, including Tier 1 information.  The 
underlying purpose of Appendix D, Section III.B is to describe and define the scope and 
contents of the AP1000 design certification, and to require compliance with the design 
certification information in Appendix D.  

The proposed change maintains the design functions of these systems.  This change 
does not impact the ability of any SSCs to perform their functions or negatively impact 
safety.  

Accordingly, this exemption from the certification information will allow the Licensee to 
safely construct and operate the AP1000 facility consistent with the design certified by 
the NRC in 10 CFR 52, Appendix D. 
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Therefore, special circumstances are present, because application of the current Tier 1 
certified design information as required by 10 CFR Part 52, Appendix D, Section III.B, in 
the particular circumstances discussed in this request, would not serve the underlying 
purpose of the rule.

5. The special circumstances outweigh any decrease in safety that may result from 
the reduction in standardization caused by the exemption 

Based on the nature of the proposed departure from the plant-specific DCD Tier 1 
information and the understanding that these changes support the actual system 
functions, it is likely that other AP1000 licensees will request this exemption.  However, if 
this is not the case, the special circumstances continue to outweigh any decrease in 
safety from the reduction in standardization because the design functions of the systems 
associated with this request will continue to be maintained.  This exemption request and 
the associated marked-ups to tables demonstrate that there is a minimal change from 
the generic AP1000 DCD, minimizing the reduction in standardization and consequently 
the safety impact from the reduction. 

Therefore, the special circumstances associated with the requested exemption outweigh 
any decrease in safety that may result from the reduction in standardization caused by 
the exemption.  

6. The design change will not result in a significant decrease in the level of safety. 

This exemption request proposes to allow the Licensee to revise the plant-specific DCD 
Tier 1 information by adding the manual ADS and IRWST injection unblock control 
switch to Table 2.5.2-5 and adding the ADS and IRWST injection block interlock PMS 
Block to Table 2.5.2-6.  The updates will not impact the functional capabilities of these 
SSCs.  Because the changes associated with this exemption request will continue to 
meet existing Codes and Standards and methodologies described in the UFSAR, there 
are no new failure modes introduced by these changes and the level of safety provided 
by the current SSCs remains unchanged. 

Because the proposed changes to the SSCs will not affect the ability of the SSCs to 
perform their design functions and the level of safety provided is unchanged, it is 
concluded that the changes associated with the proposed exemption will not result in a 
significant decrease in the level of safety. 

5.0 Risk Assessment 

A risk assessment was not determined to be applicable to address the acceptability of this 
proposal.   
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6.0 Precedent 

None identified. 

7.0 Environmental Consideration 

A review has determined that the proposed amendment would change a requirement with 
respect to installation or use of a facility component located within the restricted area as defined 
in 10 CFR Part 20, or would change an inspection or surveillance requirement.  However, the 
proposed exemption does not involve (i) a significant hazards consideration, (ii) a significant 
change in the types or significant increase in the amounts of any effluents that may be released 
offsite, or (iii) a significant increase in the individual or cumulative occupational radiation 
exposure.  Specific justification is provided in Enclosure 1, Section 5 of the accompanying 
license amendment request.  Accordingly, the proposed exemption meets the eligibility criterion 
for categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 
51.22(b), no environmental impact statement or environmental assessment needs to be 
prepared in connection with the proposed exemption. 

8.0 Conclusion 

The proposed changes to DCD Tier 1 are necessary to update information in plant-specific DCD 
Tier 1.  Finality of Design 
Certifications, Specific Exemptions, Design 
Certification Rule for the AP1000. equest meets the criteria of 
10 CFR 50.12(a)(1) in that the request is authorized by law, presents no undue risk to public 
health and safety, and is consistent with the common defense and security, as well as providing 
the special circumstances criteria of 10 CFR 50.12(a)(2)(ii). Furthermore, approval of this 
request does not result in a decrease in the level of safety, does not present a significant 
decrease in safety as a result of a reduction in standardization, and meets the eligibility 
requirements for categorical exclusion.

9.0 References 

None. 
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COL Appendix C Table 2.5.2-5 and corresponding  
Plant-Specific DCD Tier 1 Table 2.5.2-5 

-

Yes - -

COL Appendix C Table 2.5.2-6 and corresponding  
Plant-Specific DCD Tier 1 Table 2.5.2-6 

-

ADS and IRWST Injection Actuation
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UFSAR Section 1.6, Table 1.6- :
Revise Tier 2 text applicable to DCD Section 7.1 in UFSAR Table 1.6-1 to reflect 
changes to referenced WCAPs. 

DCD
Section 
Number

Westinghouse 
Topical Report 

Number Title

*  *  *

7.1 *  *  *
WCAP-16674-P
WCAP-16674-NP

AP1000 I&C Data Communication and Manual Control of 
Safety Systems and Components, Revision 4 (as modified 
by changes provided in Appendix 7A)

WCAP-16675-P
WCAP-16675-NP

AP1000 Protection and Safety Monitoring System 
Architecture Technical Report, Revision 5 (as modified by 
changes provided in Appendix 7A)

*  *  *

UFSAR Section 6.3, :
Revise Tier 2 text, as follows:  

*  *  *

Inadvertent opening of the injection squib valves 
is considered beyond design basis. However, the consequence of this inadvertent 
opening could lead to a loss of reactor coolant. Therefore, a blocking device, as 
described in Subsection 7.3.1.2.4.1, is utilized to preclude the inadvertent opening of the 
injection squib valves.

*  *  *
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:
Revise Tier 2 references, as follows: 

*  *  *
19. WCAP-16675-P (Proprietary) and WCAP-16675-NP (Non-

Protection and Safety Monitoring System Architectur
(as modified by changes provided in Appendix 7A).
*  *  *

25. WCAP-16674-P (Proprietary) and WCAP-16674-NP (Non-
I&
Revision 4 (as modified by changes provided in Appendix 7A).

UFSAR Section 7.2, Figure 7.2-1, Sheet 15 of 20 (change reflected in clouded areas) 

(Existing Note 8 is replaced with the above Note 8) 

UFSAR Section 7.2, Figure 7.2-1, Sheet 16 of 20 (change reflected in clouded areas) 

(Non(Non--

Appendix 7A)Appe .

f 20 (change reflected in cloude20 (change reflected in cloude

Section 7.2, FiguSection 7.2, Figu
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UFSAR Section 7.2, Figure 7.2-1, Sheet 19 of 20 (change reflected in clouded areas) 

-Containment Refueling Water Storage 
:  

Revise Tier 2 text, as follows: 

1. Actuation of the fourth stage of the automatic depressurization system 
(Subsection 7.3.1.2.4) 

2. Coincidence loop 1 and loop 2 hot leg levels below Low-2 setpoint for a duration 
exceeding an adjustable time delay 

:  :  
ext, ext, 
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3. Manual initiation 

As described in subsection 
7.3.1.2.4.1, a blocking device prevents ADS spurious actuation as well as in-containment 
refueling water storage tank injection.

:  
Revise Tier 2 text, as follows: 

and IRWST Injection 

and IRWST Injection
and IRWST 

Injection processor hardware and 
software

and IRWST Injection valves

and IRWST Injection
processor 

among the 
blocking devices

ction ction 

propro

and IRWST Injecand IRWST Injec



ND-16-1359
Enclosure 3 
Proposed Changes to Licensing Basis Documents (Publicly Available Information)  
(LAR-16-018) 

Page 7 of 20 

Removing the ADS and IRWST Injection Block 

The ADS and IRWST injection blocking device uses Core Makeup Tank (CMT) level and 
Class 1E Battery Charger (IDS) input voltage to automatically remove this block.  The ADS 
and IRWST injection block in each division receives an input from a level sensor on each 
CMT that removes the block if the water level in either CMT is below a predetermined 
setpoint.  CMT level is also used to actuate the ADS, therefore the unblock CMT level 
setpoint is set at a level with enough margin, including instrument uncertainty, to ensure the 
unblock function occurs prior the need for ADS actuation.  Similarly, the block is removed if 
either of the two undervoltage relay inputs indicates that the voltage has dropped below a 
predetermined setpoint.  The use of two CMT level sensors and two IDS undervoltage 
inputs in each ADS and IRWST injection blocking device ensures that the blocking device 
does not significantly affect the reliability of ADS and IRWST injection to actuate when 
required.  One switch for each division is provided in the Main Control Room (MCR) to allow 
the operators to manually remove the ADS and IRWST injection blocks.  Additionally, the 
ADS and IRWST injection block is removed if the remote shutdown room (RSR) operation is 
enabled.  The logic for the ADS blocking device is shown on Figure 7.2-1 (Sheet 19).  The 
ADS and IRWST injection block must be manually removed if less than two CMTs are 
allowed to be operable. 

Revise Tier 2 table as follows: 
Table 7.3-1 (Sheet 2 of 9) 

Engineered Safety Features Actuation Signals 

Actuation Signal

No. of 
Divisions

/
Controls

Actuation 
Logic Permissives and Interlocks

3.  Automatic Depressurization System System(9) (Figure 7.2-1, Sheet 15 and 19)
(Initiate Stages 1, 2, and 3)

a. Core makeup tank 
injection coincident with

(See items 6a through 6e)

*  *  * *  *  * *  *  * *  *  *

eses

re Makeup Tank (CMT) level anre Makeup Tank (CMT
matically remove this block.  The Amatically remove this block

s an input from a level sensor on s an input from a level sensor o
either CMT is below a predetermeither CMT is below a predeterm

e ADS, therefore the unblock CMADS, therefore th
n, including instrument uncertaintding instrum

or ADS actuation.  Similarly, the bation.  S
puts indicates that the voltage haputs indicates that the v

f two CMT level sensors and two wo CMT level sensors and 
njection blocking device ensures on blocking device ensures

e reliability of ADS and IRWST iny of ADS and IRWST 
ach division is provided in the Maich division is provided in the Mai

y remove the ADS and IRWST injy remove the ADS and I
tion block is removed if the remottion block is removed if th

for the ADS blocking device is shfor the ADS blocking device i
injection block must be manuallynjection block must be manually

operable. able. 

ier 2 table er 2 table as follows: ollows
Table 7Tab

Engineered Sangineered Sa

SignalSignal
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Table 7.3-1  (Sheet 8 of 9) 
Engineered Safety Features Actuation Signals 

21.  Open In-Containment Refueling Water Storage Tank (IRWST) Injection Line Valves
Valves(9)

(Figure 7.2-1, Sheets 12 and 1612, 16, and 19)

*  *  * *  *  *

Table 7.3-1  (Sheet 9 of 9) 
Engineered Safety Features Actuation Signals 

*  *  * 
Notes: 

*  *  * 
9. Spurious ADS and IRWST injection actuations, both automatic and manual, are blocked as 

described in subsection 7.3.1.2.4.1. 

INSTRUMENTATION AND CONTROLS LICENSING BASIS 
:

[Note:  For clarity, entirely new text that is being added to UFSAR Appendix 7A is 
depicted in blue font in these markups; new markups to add or delete text to the 
existing Appendix 7A text are identified with blue underlined font or red strike-out 
font, respectively; and existing markups in Appendix 7A that are unchanged by this 
LAR are depicted with black font (underlined or strike-out) as per the current UFSAR 
Appendix 7A.]  

Revise Tier 2* Section [WCAP-17179-P and WCAP-17179-
Component Interface Module Technical Report]*  as follows: 

  *  *  *

[Revise the REFERENCES as follows: 

13. WCAP-15775, Revision. 4 (as modified by changes provided in Appendix 7A), 
Instrumentation and Control Defense-In-

Westinghouse Electric Company LLC. 

15. WCAP-16438-P (Proprietary), Rev. 2 3

by changes provided in UFSAR Appendix 7A) 

9) 9) 
ctuation Signals ctuatio

actuations, both automatic and mctuations, both automatic a
1. 

INSTRUMENTATION AND COINSTRUMENTATION AN
:

rity, entirely new text that is bey, entirely new text that is be
blue font in these markups; net in these markups; ne

Appendix 7A text are identified Appendix 7A text ar
espectively; and existing markuespectively; and existing

are depicted with black font (uare depicted with black font 
ppendix 7A.]  ppend

Revise Tier 2* Section Revise Tier 2* Section
mponent Interface Mmponent Interface 

**

the Rthe R
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22. WCAP-17184-P (Proprietary), Revision. 1 2 (as modified by changes provided in 

 LLC. 

*  *  * 

The CIM has two Z port inputs that can be used for connection with a high priority 
system. These inputs are not used. A subset of CIMs receives a Z port input from the 
PMS in the AP1000 application (subsection 2.3.1.1.4). 

*  *  * 

The Z port inputs are not used in the AP1000 application. [ 

  ]a,c

*  *  * 

The priority logic function takes inputs from the X port, Y port, Z port and local control 
port. [ 

  ]a,c

Revise Section 2.9.4, Human Diversity, as follows: ]*

*  *  * 

Revise Tier 2 -16438-P and WCAP-16438-NP, FMEA of 

  *  *  *

A number of measures have been taken to reduce the likelihood of spurious 
actuation of ESF functions in the AP1000 Protection and Safety Monitoring System 
(PMS) design. Special attention has been given to prevention of spurious Automatic 
Depressurization System (ADS) and In-containment Refueling Water Storage Tank 
(IRWST) valve action, since a spurious actuation could result in a release of reactor 
coolant to containment. In order to prevent such spurious actuations, an ADS and 
IRWST blocking device is provided that is independent of PMS software failure 
modes. Each division of the PMS contains an independent blocking device that 
prevents the following ADS Stage 1 - 4 and IRWST valves from actuating unless 

nection with a hignection
receives a Z port inpureceives a Z

.4). 4). 

AP1000 application.000 applicatio [ 

function takes inputs from the X pfunction takes inputs fro

se Section 2.9.4, Human Diverson 2.9.4, Human Divers

*  *  * *  *  * 

Revise Tier 2 Revi

 *  * *  *

r or o
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there is a confirmatory process condition separate from the PMS ADS and IRWST 
actuation logic: 

ADS Stage 1: Depressurization Valve for Stage 1A Valve Set and Depressurization 
Valve for Stage 1B Valve Set 

ADS Stage 2: Depressurization Valve for Stage 2A Valve Set and Depressurization 
Valve for Stage 2B Valve Set 

ADS Stage 3: Depressurization Valve for Stage 3A Valve Set and Depressurization 
Valve for Stage 3B Valve Set 

 signal for all squib valves 

IRWST Injection Isolation Valves: Block actuation signal for all squib valves 

Independence: The ADS and IRWST blocking device is a Class 1E module 
physically located within each of the PMS divisions. The blocking device is diverse 
from the PMS hardware and software that is used to create the automatic ADS and 
IRWST actuation signal, which provides the input to the component interface 
modules for the ADS and IRWST valves. There are no inter-divisional connections 
between the blocking devices nor will there be any coincidence voting. 

Clearing of the ADS Block: The ADS and IRWST block device uses Core Makeup 
Tank (CMT) level to automatically clear this block. The ADS and IRWST block in 
each division uses a level signal input from a level sensor on each CMT that clears 
the block if either signal indicates that a CMT is draining. The use of two CMT level 
sensors in each ADS and IRWST block device provides for a device that does not 
adversely affect the reliability of ADS or IRWST to actuate when it is required. The 
ADS and IRWST block can also be removed when battery charger input voltage is 
low. Each division receives two battery charger input voltage low contact inputs; the 
block is removed if either contact input opens (indicating low battery charger 
voltage). Switches, one for each division, are Additionally, one switch for each 
division is provided in the Main Control Room (MCR) to allow the operators to 
manually clear the ADS and IRWST blocks. Additionally, changing control from the 
MCR to the RSR using the MCR/RSR transfer switch clears the ADS and IRWST 
block. 

t and Dt and 

Valve Set and DepressurValve Set and 

for all squib valves for all

k actuation signal for all squib valactuation signal fo

WST blocking device is a Class 1Eg device
of the PMS divisions. The blockinof the PMS divisions. Th

d software that is used to create toftware that is used to crea
which provides the input to the cprovides the input to the c

and IRWST valves. There are noT valves. There are no
ing devices nor will there be any ing devices nor will there

he ADS Block: The ADS and IRWhe ADS Block: The ADS and
T) level to automatically clear thisT) level to automatically clear th

vision uses a level signal input fron uses a level signal input fro
block if either signal indicates thaher signal indicates tha

ensors in each ADS and IRWST ensors in each ADS an
adversely affect the reliability oadversely affect the reliabili
ADS and IRWST block can aADS and IRWST block can a
low. Each division receivelow. Each division r
block is removed if eitblock is removed if 
oltage). Switches,oltage). Switches

on on isis provid provid
y cleay clea
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4.12 ADS AND IRWST BLOCKING DEVICE 

a,c
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-15776-NP, Safety Criteria for the AP1000 

  *  *  *

Revise Table 2-

Description Control Display Alert

*  *  *

*  *  *

Manual feedwater isolation x

Manual ADS and IRWST injection 
unblock(5)

x

Notes:

*  *  *

5. These controls are not required at the remote shutdown workstation

** NOTE that Section 7A.6 is reserved for use by another LAR. 

Add new Section -16674-P and WCAP-16674-NP, AP1000 I&C Data 

follows: 

7A.7 WCAP-16674-P and WCAP-16674-NP, AP1000 I&C Data Communication and 
Manual Control of Safety Systems and Components 
The UFSAR incorporates by reference Tier 2 documents WCAP-16674-P and 
WCAP-16674-

-1. WCAP-16674, Revision 4, 
includes the following revisions and additions as indicated by strikethroughs and 
underlines. 

splaysplay A

xx

x

quired at the remote shutdown woquired at the remote shu

Section 7A.6 is reserved for usction 7A.6 is reserved for us

d new Section d new Section -16

follows: follo

7 WCAP-16674-P a7 WCAP-16674-P
Manual ContrManual Contr

e UFSAe UFSA
PP
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 Revise the Reference section, as follows:  

7. WCAP-16675-

Company LLC. (as modified by changes provided in UFSAR Appendix 7A) 
follows: 

*  * *  

To support this functionality, the CIM retains the current demanded state of the 
component. 

[ 

  ]a,c The
block is removed when there is a drop in Core Makeup Tank levels, low battery 
charger input voltage upon loss of AC power, MCR/RSR transfer, or operator action. 
The ADS and IRWST Injection Blocking Device consists only of hardware not subject 
to software failure modes. [ 

  ]a,c

Add new Section -16675-P and WCAP-16675-NP, AP1000 Protection 
and Safety Monitoring Syst

7A.8 WCAP-16675-P and WCAP-16675-NP, AP1000 Protection and Safety 
Monitoring System Architecture Technical Report 
The UFSAR incorporates by reference Tier 2 documents WCAP-16675-P and 
WCAP-16675-NP, AP1000 Protection and Safety Monitoring System Architecture 
Technical Report. See Table 1.6-1. WCAP-16675, Revision 5, includes the 
following revisions and additions as indicated by strikethroughs and underlines.  

 Revise the Reference section, as follows:  

30. WCAP-16674-P (Proprietary), Rev. 3 4

Company LLC. (as modified by changes provided in UFSAR Appendix 7A) 

nt demanded state ont demand

when there is a drop in Core Makehen there is a drop in Core Make
ltage upon loss of AC power, MCltage upon loss of AC po

IRWST Injection Blocking DeviceIRWST Injection Blocking 
failure modes. [ failure modes. [ 

]]a,ca,c

 new Section  new Section -166
nd Safety Monitoring Systnd Safety Monitoring Syst

.8 WCAP-16675-P a.8 WCAP-16675-P
Monitoring SyMonitoring Sy

he UFSARhe UFSAR
AP-1AP-1
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as follows: 

2.2.9  Block to Prevent ADS and IRWST Injection Spurious Actuation

A number of measures have been taken to reduce the likelihood of spurious 
actuation of ESF functions in the AP1000 PMS design. Special attention has been 
given to prevention of spurious Automatic Depressurization System (ADS) and In-
Containment Refueling Water Storage Tank (IRWST) Injection valve action, since a 
spurious actuation could result in a release of reactor coolant to containment. In 
order to prevent such spurious actuations, an ADS and IRWST Injection Blocking 
Device is provided that is independent of PMS failure modes. Each division of the 
PMS contains an independent block that prevents the ADS Stage 1-3
depressurization valves and the arm signal to the ADS Stage 4 depressurization and 
IRWST Injection valves from being actuated unless there is a confirmatory process 
condition separate from the PMS ADS and IRWST Injection actuation logic. 

2.2.9.1 Independence

The ADS and IRWST Injection Blocking Device is a Class 1E module physically 
located within each of the PMS divisions. The blocking device is diverse from the 
PMS AC160 hardware and software that is used to create the automatic ADS and 
IRWST Injection actuation signal, which provides the input to the component 
interface modules for the ADS and IRWST Injection valves. There are no inter-
divisional connections between the blocking devices nor will there be any 
coincidence voting. 

2.2.9.2 Clearing of the ADS and IRWST Injection Block

The ADS and IRWST Injection Blocking Device uses the CMT level to automatically 
clear this block. The ADS and IRWST Injection block in each division uses a level
signal input from a level sensor on each CMT that clears the block if either signal 
indicates a CMT is draining. The use of two CMT level sensors in each ADS and 
IRWST Injection block device provides for a device that does not adversely affect the 
reliability of the ADS to actuate when it is required. Switches, one for each division, 
are provided in the MCR to allow the operators to manually clear the ADS blocks. 
Additionally, inputs from the MCR/Remote Shutdown Workstation (RSW) transfer 
switch and from the battery chargers remove the ADS and IRWST Injection block 
upon MCR evacuation and upon loss of AC power, respectively. 

d od o
ial attenial atte

n System (An Syst
njection valve actionjection 

r coolant to containmenr coolant to c
S and IRWST Injection BlockS and IRWST Injec

ailure modes. Each division of thailure modes. Each div
vents the ADS Stage 1-vents the ADS Stage 1-33

l to the ADS Stage 4 depressurizl to the ADS Stage 4 depressuriz
ated unless there is a confirmatorated unless there is a confirmator

S and IRWST Injection actuation nd IRWST Inject

ection Blocking Device is a ClassBlocking Device is a Class
f the PMS divisions. The blockingivisions. The blocking

are and software that is used to care and software that is used to c
actuation signal, which provides actuation signal, which 

ules for the ADS and IRWST Injeules for the ADS and IRWS
onnections between the blocking onnections between the blockin

nce voting. ce votin

2.9.2 Clearing of the ADS and IRW2.9.2 Clearing of the A
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2.2.9.3 System Response to ADS and IRWST Injection Block Failures 

[ 
                                        ]a,c

 Add Table 2-2

-

ADS and 
IRWST
Injection
Block 
Fails to be 
Removed

The CIM continues to 
block PMS ADS 
actuation signals to 
ADS and IRWST 
Injection valves.

ADS stage 1-3 valves 
in that division will not 
actuate. Other 
divisions will actuate 
their ADS stage 1-3
valves.
ADS stage 4 valves 
are controlled by 
two divisions. The 
other division will 
actuate the ADS 
stage 4 valves.

During normal 
operation, a fault 
will be detected 
during periodic 
surveillance 
testing. During 
the accident, 
PMS component 
feedback will 
indicate that the 
ADS or IRWST 
Injection valves 
did not actuate 
and provides an 
alert.

III C

ADS and 
IRWST
Injection
Block 
Fails to 
Block

The CIM never 
blocks signals to the 
ADS and IRWST 
Injection valves.

Under normal 
conditions, there is no 
immediate effect. The 
protective function is 
available if needed, 
and only under the 
condition of a spurious 
actuation by the PMS 
would an adverse 
condition exist.

During normal 
operation, status 
signals read from 
the CIM by both 
the PMS and the
DDS will alert the 
absence of the 
block.

III B

Note:
1. WCAP-16438-

(Reference 21) provides an explanation of column headings and fault classification 
codes.

3 valves valves
on will not l not 

Other 
ns will n actuate 

r ADS stage 1ADS stag -3
alves.es.

ADS stage 4 valves tage 4 valves 
are controlled by trolled by 
two divisions. The ions. The
other division will other division w
actuate the ADS actuate the ADS
stagesta 4 valves.es.

During normal ring no
operation, a fault operat
will be detected will 
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testing. Dursting. D
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5.1.8 ADS and IRWST Injection Blocking Device 

The ADS and IRWST Injection Blocking Device design uses conventional analog 
components that do not rely on software. Apart from its inputs and outputs and 
power source, the ADS and IRWST Injection Blocking Device does not share other 
PMS components. 

The ADS and IRWST Injection Blocking Device in each division requires the 
following inputs: 

- -

[ 

[ 
  ]a,c

s and os and
vice does notvice do

 each division requires the  each division requ

-
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UFSAR Section 18.12 
Revise Tier 2 text, as follows: 

Table 18.12.2-1  (Sheet 1 of 2)
Minimum Inventory of 

Fixed Position Controls, Displays, and Alerts
Description Control Display Alert(2)

*  *  *
Manual containment hydrogen igniter 
(nonsafety-related)

X

Manual ADS and IRWST injection 
unblock

(5) X

Notes: 
*  *  * 

5.  These controls are not required at the remote shutdown workstation. 

yy

mote shutdown workstation. wn wor
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COL Appendix A, Technical Specifications 

-
...

-

-

APPLICABILITY: According to Table 3.3.20-1.

ACTIONS
- -

-

--

According to Table 3.3.20-According to Table 3.3.20-1.1.
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- -
-

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

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

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

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

FUNCTION

APPLICABLE MODES
OR OTHER SPECIFIED 

CONDITIONS

REQUIRED 
CHANNELS PER 

DIVISION
SURVEILLANCE 
REQUIREMENTS

1. Core Makeup Tank Level for 
Automatic Unblocking(a)

1,2,3,4(b) 2 SR  3.3.20.1
SR  3.3.20.3
SR  3.3.20.4
SR  3.3.20.5
SR  3.3.20.7

2. ADS and IRWST Injection 
Block Switches for Manual 
Unblocking

1,2,3,4(b) 1 SR  3.3.20.5
SR  3.3.20.6

4(c),5,6 1 SR  3.3.20.2
SR  3.3.20.5
SR  3.3.20.6

(a) Not required to be OPERABLE with associated divisional ADS and IRWST Injection Block switch in the 

(b) With the Reactor Coolant System (RCS) not being cooled by the Normal Residual Heat Removal System (RNS).

(c) With the RCS being cooled by the RNS.

SR
SR  3
SR  3.3.2
SR  3.3.20.7

1 SR  3.3.20SR  
SR  3.3SR  3.3

11

divisional ADS and IRWST Injection Block ssional ADS and IRWST Injection Bloc

ot being cooled by the Normal Residual Heatoled by the Normal Residual Heat

S.
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Conforming Technical Specification Bases 

B 3.3.8  Engineered Safety Feature Actuation System (ESFAS) Instrumentation 

BACKGROUND
(INSERT on 
page B 3.3.8 5)

ADS and IRWST Injection Blocking Device

The ADS and IRWST injection blocking device is a Class 1E module 
physically located within each of the PMS divisions.  The blocking device 
is diverse from the PMS hardware and software that is used to create the 
automatic ADS and IRWST injection ESF actuation signals.  There are no 
inter-divisional connections between the blocking devices nor is there any 
coincidence voting among the blocking devices.  The ADS and IRWST 
injection blocking device uses core makeup tank (CMT) level.  The ADS 
and IRWST injection block in each division receives an input from a level 
sensor on each CMT that removes the block if the water level in either 
CMT is below a predetermined setpoint.  Additionally, one switch for each 
division is provided in the Main Control Room (MCR) to allow the 
operators to manually clear the ADS and IRWST blocks.

The ADS and IRWST injection blocking device design uses conventional 
analog components that do not rely on software.  The ADS and IRWST 
injection blocking device outputs provide CIM inputs for ADS stage 1, 2, 
and 3 MOVs, and the ADS Stage 4 and IRWST injection squib valves.  
The ADS and IRWST injection blocking device outputs block any attempt 
to open the ADS and IRWST injection valves from the PMS Integrated 
Logic Processors.

B 3.3.18  Remote Shutdown Workstation (RSW) 

This Surveillance also demonstrates 
that the ADS and IRWST injection block is unblocked by the RSW transfer switch.

g

s.  Thes.  Th
that is usethat i

tuation signals.  Ttuation 
locking devices nor is tlocking devic

g devices.  The ADS and IRWg devices.  The ADS
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B 3.3.20 Automatic Depressurization System (ADS) and In-containment Refueling Water 
Storage Tank (IRWST) Injection Blocking Device 

BACKGROUND The ADS and IRWST Injection Blocking Device is provided to minimize 
the likelihood of spurious ADS and IRWST injection valve actuation.  The 
ADS and IRWST injection block function logic is performed by devices, 
one in each PMS division, that provide an input to the ADS and IRWST 
injection valve component interface module (CIM) in the same division.  
The devices provide an independent block of the ADS and IRWST 
injection valves actuations, such that the valves can be opened only when 
both the software-based PMS logic and the analog ADS and IRWST 
Injection Blocking Device both agree that an actuation is needed.  Each 
ADS and IRWST Injection Blocking Device division is supplied with one 
Core Makeup Tank (CMT) level instrumentation channel from each CMT 
to automatically unblock ADS and IRWST injection actuation during event 
scenarios requiring actuation of ADS or the IRWST injection valves, 
based on low level in one or both Core Makeup Tanks (CMTs).  The 
operator can also manually unblock each division by placing the Main 
Control Room ADS and IRWST Injection Block switch in the respective 

While not required to be OPERABLE, two additional signals result in ADS 
and IRWST injection unblock via the blocking device:  (1) low battery
charger input voltage; and (2) transfer of control from the MCR to the 
remote shutdown workstation.

The ADS and IRWST Injection Blocking Device logic is implemented in 
hardware using conventional analog components and does not use or 
rely upon software.  

Failure of a single ADS and IRWST Injection Blocking Device will, at 
most, prevent the opening of one ADS Stage 1 path and one ADS 
Stage 3 path, or an ADS Stage 2 path. Since each of these stages has 
two paths, failure of one division (path) does not defeat the ADS function.  
Each ADS Stage 4 path (valve) is operated by two divisions; therefore, 
failure of a single ADS and IRWST Injection Blocking Device will not 
defeat any Stage 4 path.  Each IRWST injection path (valve) is also 
operated by two divisions, and therefore, the failure of a single blocking 
device will not defeat any injection path.  Loss of power to the ADS 
blocking device removes the block from the CIM.
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APPLICABLE 
SAFETY
ANALYSES, LCOs, 
and APPLICABILITY

Four Divisions of ADS and IRWST Injection Blocking Devices for 
automatic unblocking with two level instrumentation channels (one from
each CMT) per division provide plant protection in the event of any of 
analyzed accident.  

Four Divisions of ADS and IRWST Injection Blocking Devices(with one 
manual switch per division) for manual unblocking, with Main Control 
Room ADS and IRWST I
position, provide plant protection in the event of any of analyzed accident. 

position is required for manual ADS and IRWST injection actuation.

The ADS provides a sequenced depressurization of the reactor coolant 
system to allow passive injection from the CMTs, accumulators, and the 
IRWST to mitigate the effects of a LOCA.  The depressurization is 
accomplished in four stages, with the first three stages discharging into 
the IRWST and the fourth stage discharging into containment.

OPERABILITY of the ADS and IRWST Injection Blocking Device is 
required to assure ADS and IRWST injection actuation, as assumed in 
the safety analysis.  When the blocking device is not unblocked, a low 
level in either one or both CMTs will unblock the ADS and IRWST 
injection actuation in the respective division.  Each OPERABLE ADS and 
IRWST Injection Blocking Device division requires one upper narrow 
range level transmitter on each of the two CMTs.  Additionally, both CMTs 
must be capable of injecting to assure appropriate redundancy for the 
unblocking function.  The CMT low level setpoint for the ADS and IRWST 
Injection Blocking Device is set above the ADS Stages 1, 2, and 3 CMT 
Level Low 1 actuation setpoint.   Thus on decreasing level, the CMT low 
level unblocks ADS actuation prior to reaching the ADS Stages 1, 2, and 
3 CMT Level Low 1 setpoint.  OPERABILITY of the CMT low level 
unblock is required from each CMT.

The ADS and IRWST Injection Blocking Device is required to be 
OPERABLE for automatic unblocking in MODES 1, 2, and 3, and in 
MODE 4 with the Reactor Coolant System (RCS) not being cooled by the 
Normal Residual Heat Removal System (RNS).  This aligns with the 
Applicability for the CMTs in LCO 3.5.2, Core Makeup Tanks (CMTs) 
Operating.  

The ADS and IRWST Injection Blocking Device is required to be 
OPERABLE for manual unblocking in MODES 1, 2, 3, 4, 5, and 6.  This 
aligns with the Applicability for the manual actuation functions for ADS 
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In MODE 4 with the Reactor Coolant System (RCS) cooling provided by 
the Normal Residual Heat Removal System (RNS), and in MODES 5 
and 6, less than two Core Makeup Tanks (CMT) are required to be 
OPERABLE, and therefore, may not be available to support the required 
automatic unblocking to assure ADS and IRWST injection actuation.  
Therefore, ADS and IRWST Injection Block manual switches are required 

support automatic ADS and IRWST 
injection actuation OPERABILITY.  

For postulated shutdown events in MODE 6, the IRWST provides the 
reactor coolant system (RCS) heat removal by IRWST injection and 
containment sump recirculation.  In MODE 6 with the reactor vessel 
internals removed, IRWST Manual actuation continues to be required by 
LCO 3.3.9, Engineered Safety Feature Actuation System (ESFAS) Manual 
Initiation.  As such, the ADS and IRWST Injection Block manual switches 

supports IRWST OPERABILITY.

The CMT level OPERABILITY requirement is provided with a Note stating 
that ADS and IRWST Injection Blocking Device OPERABILITY for 
automatic unblocking from CMT level is not required with ADS and 

unblocking prior to the Applicability transition of establishing RNS cooling, 
by establishing unblocked state that is credited in the safety analysis.

ADS and IRWST Injection Blocking Device satisfies Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

ACTIONS The ACTIONS are modified by a Note to clarify the application of 
Completion Time rules.  The Condition A may be entered independently 
for each division with an inoperable ADS and IRWST Injection Blocking 
Device.  The Completion Time(s) of the inoperable division will be tracked 
separately for each division starting from the time the Condition was 
entered for that division.
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If the Required Action and associated Completion Time of Condition A is 
not met the affected ADS and IRWST injection valves must be declared 
inoperable immediately.  Declaring the affected valves inoperable allows 
the supported system Actions (i.e., for ADS and IRWST inoperable 
valves) to dictate the required measures. The ADS and/or IRWST 
LCO(s) provide appropriate actions for the inoperable components.  This 
action is in accordance with LCO 3.0.6, which requires that the applicable 
Conditions and Required Actions for valves declared inoperable shall be 
entered in accordance with LCO 3.0.2.

SURVEILLANCE 
REQUIREMENTS

The SRs for each ADS and IRWST Injection Blocking Device Function 
are identified in the SRs column of Table 3.3.20-1 for that Function.

A Note has been added to the SR table stating that Table 3.3.20-1
determines which SRs apply to which ADS and IRWST Injection Blocking 
Device Function.

Performance of the CHANNEL CHECK once every 12 hours ensures that 
a gross failure of required instrumentation has not occurred.  A CHANNEL 
CHECK is a comparison of the parameter indicated on one channel to a 
similar parameter on other channels.  It is based on the assumption that 
instrument channels monitoring the same parameter should read 
approximately the same value.  Significant deviations between the two
instrument channels could be an indication of excessive instrument drift in 
one of the channels or even something more serious.  A CHANNEL 
CHECK will detect gross channel failure; thus, it is key to verifying the 
instrumentation continues to operate properly between each CHANNEL 
CALIBRATION.
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Agreement criteria are determined by the plant staff, based on a 
combination of the channel instrument uncertainties, including indication 
and readability.  If a channel is outside the match criteria, it may be an 
indication that the sensor or the signal processing equipment has drifted 
outside their corresponding limits.

The Surveillance Frequency is based on operating experience that 
demonstrates that channel failure is rare.  Automated operator aids may 
be used to facilitate performance of the CHANNEL CHECK.

SR  3.3.20.2

Verification that the position of each ADS and IRWST Injection Block 
than two CMTs 

are required to be OPERABLE.  This assures the actuation of ADS and 
IRWST injection is not blocked when there may be reduced or no 
capability for automatic unblocking from CMT level.  The 7 day Frequency 
is adequate considering the availability of main control room status 
monitoring of the block signal.

SR 3.3.20.3 is the performance of a CHANNEL OPERATIONAL 
TEST (COT) every 92 days.  The test is performed in accordance with the 
TS 5.5.14, Setpoint Program (SP).  If the actual setting of the channel is 
found to be outside the as-found tolerance, the channel is considered 
inoperable.  This condition of the channel will be further evaluated during 
performance of the SR.  This evaluation will consist of resetting the 
channel setpoint to the nominal trip setpoint (NTS) (within the allowed 

functioning as required and is expected to pass the next surveillance, 
then the channel is OPERABLE and can be restored to service at the
completion of the surveillance.  After the surveillance is completed, the 
channel as-found condition will be entered into the Corrective Action 
Program for further evaluation.

A COT is performed on each required channel to provide reasonable 
assurance that the entire channel will perform the intended engineered 
safety features (ESF) Function.  Successful functional testing consists of 
verifying that the capability of the system to perform the safety function 
has not failed or degraded.

The 92 day Frequency is based on Reference 3.
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SR  3.3.20.4

SR 3.3.20.4 is the performance of a CHANNEL CALIBRATION every 
24 months or approximately at every refueling.  CHANNEL 
CALIBRATION is a complete check of the instrument loop.  The test is 
performed in accordance with the SP.  If the actual setting of the channel 
is found to be outside the as-found tolerance, the channel is considered 
inoperable.  This condition of the channel will be further evaluated during 
performance of the SR.  This evaluation will consist of resetting the 
channel setpoint to the NTS (within the allowed tolerance), and evaluating 

expected to pass the next surveillance, then the channel is OPERABLE 
and can be restored to service at the completion of the surveillance.  After 
the surveillance is completed, the channel as-found condition will be 
entered into the Corrective Action Program for further evaluation.  
Transmitter calibration must be performed consistent with the 
assumptions of the setpoint methodology.  The difference between the 
current as-found values and the previous as-left values must be 
consistent with the transmitter drift allowance used in the setpoint 
methodology.

The setpoint methodology requires that 30 months drift be used 
(1.25 times the surveillance calibration interval, 24 months).

The Frequency is based on operating experience and consistency with 
the refueling cycle.

SR 3.3.20.5 is the performance of an ACTUATION LOGIC TEST for 
unblocking.  This test, in conjunction with ESF ACTUATION LOGIC TEST 
(i.e., SR 3.3.15.1 and SR 3.3.16.1), overlaps the ADS and IRWST 
injection functional tests (i.e., SR 3.4.11.4, SR 3.4.11.5, and SR 3.5.6.9) 
that verify actuation on an actual or simulated actuation signal, to provide 
complete testing of the assumed safety function.  

The Frequency of 24 months is based on the need to perform this SR 
during periods in which the plant is shut down for refueling to prevent any 
additional risks associated with inadvertent operation of the ADS and 
IRWST injection valves.

SR 3.3.20.6

SR 3.3.20.6 is the performance of a TADOT of the of required ADS and 
IRWST Injection Block manual switch.  This TADOT is performed every 
24 months.
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The Frequency is based on the known reliability of the manual switch 
Functions and has been shown to be acceptable through operating 
experience.

The SR is modified by a Note that states verification of setpoint is not 
required, since these functions have no setpoint associated with them.

SR  3.3.20.7

SR 3.3.20.7 requires performance of LCO 3.5.2 Surveillances associated 
ensuring CMTs are capable of injecting to the RCS.  CMT injection 
supports OPERABILITY of the ADS and IRWST Injection Blocking 
Devices for automatic unblocking.  If one or both CMTs are inoperable 
for injection, all four divisions of ADS and IRWST Injection Blocking 
Devices are inoperable.  Therefore, SRs 3.5.2.3, 3.5.2.6, and 3.5.2.7 are 
required to be met.  See the corresponding Bases for LCO 3.5.2 for a 
discussion of each Surveillance and its Frequency.

REFERENCES 1.

2.

3. WCAP- Surveillance Frequencies and Out 
of Service Times for the Reactor Protection Instrumentation 

5.2 Surveillance5.2 Su
the RCS.  CMT injecthe RCS.  C

d IRWST Injection BlockingIRWST Injectio
one or both CMTs are inoperabone or both CMTs are

DS and IRWST Injection Blocking DS and IRWST Injection Bl
ore, SRs 3.5.2.3, 3.5.2.6, and 3.5ore, SRs 3.5.2.3, 3.5.2.6, and 3

corresponding Bases for LCO 3.5corresponding Bases for LCO 3.5
ance and its Frequency.nce and its Freque

WCAPWCAP-- Su
of Service Times for the Reacof Service Times for 



ND-16-1359
Enclosure 8 
Conforming Technical Specification Bases Changes (LAR-16-018) (For Information Only) 

Page 10 of 11

B 3.4.11  Automatic Depressurization System (ADS)  Operating 

BACKGROUND
(INSERT on 
page B 3.4.11 1)

ADS blocking devices are provided to minimize the likelihood of spurious 
ADS actuation.  The ADS injection blocking device in each PMS division 
provides an output to the ADS valve component interface module (CIM) 
to prevent the ADS actuation unless other plant parameters indicate that 
an actuation is necessary.  A low level in either one or both CMTs will 
unblock the ADS actuation in each division.

o...o...o

SR  3.4.11.4

This SR verifies that each Stage 1, 2, and 3 ADS valve actuates to the 
correct position on an actual or simulated actuation signal.  The ESFAS
ACTUATION LOGIC TEST, and ADS and IRWST injection blocking 
device ACTUATION LOGIC TEST, overlaps this Surveillance to provide 
complete testing of the assumed safety function.

The Frequency of 24 months is based on the need to perform this 
surveillance during periods in which the plant is shutdown for refueling to 
prevent any upsets of plant operation.

SR 3.4.11.5

This SR verifies that each Stage 4 ADS valve can actuates to the correct 
position on an actual or simulated actuation signal.  The ESFAS
ACTUATION LOGIC TEST, and ADS and IRWST injection blocking 
device ACTUATION LOGIC TEST, overlaps this Surveillance to provide 
complete testing of the assumed safety function.  The OPERABILITY of 
the squib valves is checked by performing a continuity check of the circuit 
from the Protection Logic Cabinets to the squib valve.
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B 3.5.6  In-containment Refueling Water Storage Tank (IRWST)  Operating 

BACKGROUND
(INSERT on 
page B 3.5.6 1)

ADS and IRWST injection blocking devices are provided to minimize the 
likelihood of spurious IRWST injection.  The ADS and IRWST injection 
blocking device in each PMS division provides an output to the IRWST 
injection valve component interface module (CIM) to prevent the IRWST 
injection actuation unless other plant parameters indicate that an 
actuation is necessary.  A low level in either one or both CMTs will 
unblock the IRWST injection actuation in each division.

o...o...o

This SR ensures that each IRWST injection and containment recirculation squib valve can 
actuates to the correct position on an actual or simulated actuation signal.  The ESFAS
ACTUATION LOGIC TEST, and ADS and IRWST injection blocking device ACTUATION LOGIC 
TEST, overlaps this Surveillance to provide complete testing of the assumed safety function.  
The OPERABILITY of the squib valves is checked by performing a continuity check of the circuit 
from the Protection Logic Cabinets to the squib valve.  The Frequency of 24 months is based on 
the need to perform this surveillance during periods in which the plant is shutdown for refueling 
to prevent any upsets of plant operation.
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