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NRC FINAL SAFETY EVALUATION 

This section contains the following correspondence:

1. NRC cover letter, Final Safety Evaluation by the Office of Nuclear Reactor Regulation for the 
Pressurized Water Reactor Owners Group Topical Report PWROG-17018, Revision 0, 
“Solid State Protection System General Warning Alarm Modification” (EPID: L-2018-TOP-
0004), July 15, 2020. 

2. Final Safety Evaluation by the Office of Nuclear Reactor Regulation for the Pressurized 
Water Reactor Owners Group Topical Report PWROG-17018, Revision 0, “Solid State 
Protection System General Warning Alarm Modification” EPID L-2018-TOP-0004 

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASMI GTDH, D.C . 2B~001 

Mr. W. Anthony Nowinowslti 
Executive Director 
PWR OWners Group, 
Prog ram Management Office 
Wes•tingllouse Electric Company 
1000 Westingllouse Drive, Suite 380 
Cranberry Township, PA 16066 

Jul~ 15, 2020 

SUBJECT: FINAL SAFETY EVALUATION BY TI-l E OFFICE OF NUCLEAR REACTOR 
REGULATION FOR THE PRESSURIZED WATER REACTOR OWNERS GROUP 
TOPICAL REPORT PWROG-1701'8, REVISION 0, ~souo STATE PROTECTION 
SYSTEM GE ERAL WA!RN INGALARM MODIFICATIO " 
(EPID: L-2018-TOP-0004) 

Dear Mr. Nowinowski: 

By letter d!ated February 1, 2018, as supplemented by letters dated! July 5, 2018 and March 13, 
2020 (Agen cywide Documents Access and Management Sys em (ADAMS) Acoession Nos. 
MU 803·9A033, MU81918172, and ML20073N407, respec,tivelY), the Pressurized Water 
Reactor Owners Group (PWROG), transmitted lo;pical Report (TR} PWROG-170118-P/NP, 
Revisio.n (Rev. ) 0, "Solid State Protection System (SSPS) General Warning Alam1 Modification"' 
(AOAMS Acoession No. ML 18-039A034) to U1e LI.S. Nudear IRegutatory Commission (NRC) for 
review ancl approval. By leUer dated June 23,. 2020 (ADAMS Acoession No. ML21H75A847), 
the PWROG submitted comments on tll.e drafl: safety evaluatio.n {SE) and requested that tlle 
NRC staff prepare tile fmal SE tor PWROG~17018-P~ P ag,ainst Rev. 0. 

The NR:C staff 11:as completed tll.e review of PWROG-170-JB-IP/NP, Rev. O a:nd has found toot 
the subject TR, as. modified by oonc[usions, in Seclion 4.0 ofthe en.closed final SE, 
that the SSPS with GWA modification can continue to meet regula my requirements when lhe 
associated NRC guidan.oe is met for the licensees that reference tile TR. Applicants who utilize 
the TR will be required to adhere to tile condition,s that tile NRC staff lmpose in lhe SE and shal 
be subject to NRC staff' revi.ew ancl approval on a case-by-case basis. 

By letter Mted May 112, 2020 ADAMS Accession No. ML201 14F904 }, the RC staff provi'ded 
the draft SE to the PWROG for review and oomrnenl By letter da ed June 23, 20.20 (ADAMS 
Accession Mo. ML 1922A259), the PWROG provided comments on lhe draff SE. The NRC 
staff's dis;Position tabl'e for the draft SE comments is provided, in the final SE. 

In accordance with the guidance provided on the NR:C website, the NR:C staff requests tha the 
PWROG publish approved versions. of PWROG-17018-NP, Rev. 0, within 3 montlnis of receipt of 
this letter.. The approved version shall incmp,orate this letter and the enclosed final SE after tll.e 
title page. Also, the approved versions must contain hiiStolical review information, includtng 
NRC requests for additional infom1ation (RAls) and the corresponding RAI responses. Tll.e 
approved! versions sllal include an "-A" (destgnating approved!) followingr lhe TR identificalion 
symbol. As an altemative to tncluding the request for RAls a:nd RAI responses behind the lille 
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W. Nowinowski - 2 -

page, if changes to the TR were provided to the NRC staff to support the resolution of RAI 
responses, and if the NRC staff reviewed and approved those changes as described in the RAI 
responses, there are two ways that the accepted version can capture the RAls: 

1. The RAls and RAI responses can be included as an appendix to the accepted version. 
2. The RAls and RAI responses can be captured in the form of a table (inserted after the 

final SE) which summarizes the changes as shown in the approved version of the TR. 
The table should reference the specific RAls and RAI responses which resulted in any 
changes, as shown in the accepted version of the TR. 

If future changes to the NRC's regulatory requirements affect the acceptability of these TRs, 
PWROG will be expected to revise the TRs appropriately or justify their continued applicability 
for subsequent referencing . Licensees referencing these TRs would be expected to justify their 
continued applicability or evaluate their plant using the revised TRs. 

If you have any questions, please contact Leslie Fields at 301-415-1186. 

DocketNo.99902037 

Enclosure: 
Final SE 

Sincerely, 

IRA/ 

Dennis C. Morey, Chief 
Licensing Processes Branch 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 
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UNITED STATE:S 
NUCLEAR RE.GULATORY c ,oMMISS10N 

WASHINGTON. D.C:.. 2□5S5-0CC1 

FINAL SAFE TY EVALUATION 

BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

FOR THE PRESSURIZED WATER REACTOR OWNERS GROUP 

TOPICAL REPORT PVVROG--17018~P/NP, REVlSION 0, 

USOLID STATE PROTECTION SYSTEM GENERAL WARNING ALARM MODIFICATION" 

EPID L-201.8-TOP-0004 

1.0 INTRODUCTION 

By etter do~ted February 1, 2018 (Ref. 1), as supplemented by letters dated July 5, 2018 
(Ref. 2). and March 13, 2020 (Ref. 3), the Pressurized Water Reactor O\Nflers Group 
(PWROG) transmitted Topical Report (TR) PWROG-17018-P/NP, Revision (Rev.) 0, "Solid 
State Protection System (SSPS) General Warning Alarm Modification" (Ref. 4) to the U.S. 
Nuclear Regulatory Commission (NRG) for review and approval By letter dated Mardi 13. 
2018 (Ref.. 5), the NRG staff accepted the TR for review and subsequently, by emails dated 
April 2, 2018 (Ref. 6) and August 19, 2019 (Ref. 7), transmitted a request for additional 
information to PWROG in accordance with NRC's TR review process . 

. 2.0 BACKGROUND AND REGULATORY EVALUATION 

The proposed modification as described within the subject TR, eliminates four automatic partial 
(half) reactor tnips an.d replaces these automatic actions with an alarm a11d appropriate manual 
operator actions to eliminate sources of umtecessary reactor trips. This diange is necessary to 
al low for a summa.ry of new self-diagnostic results to be made available ou1side of the Solid 
State Protection System (SSPS) cabinets. 

A licensee wi II use a variety of methods to evaluate the transients and accidents that could 
occur at its nuclear power plant (NPPJ. The NRG staff reviews these methods to ensure 
that they provide a realistic or conservative prediction such that it can be demonstrated that 
the requirements of 10 CFR can be satisfied. 

2.1 NURE~800, Standard Heview Plan for the Review of Safety Analysis Reports for 
Nuclear Pov,rer Plants 

NUREG-0800 provides the acceptance criteria for the r,eview of TRs. Specifi cally, Standard 
Review Plan (SRP) Chapter 7,. ~lnstrumentauon an.d Controls,." which addresses the 
requirements for instrumentation and control (l&C) systems in N PPs based on light-water 
reacitor designs.. SRP Chapter 7 and NRC lnteri m Staff Guidance (ISG), which augments 
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and supplements SRP Chapter 7, establishes the review criteria for Digital l&C systems, 
which the NRC staff applied to this safety eva luation (SE). Based 011 NRG staff's r,eview 
this SE is limited to the evaluation of compliance with the applicable reg1ulatio11s and 
guidance documents to the deg:ree that they can be met by the proposed modification 
description 

2.2 lOCFR 50.55 a(h), Protection and Safety Systems 

The follO\llllng regulations ar,e applicable to the subject TR: 

10 CFR 50.5,5a(h) standards incorporated by reference include: 

• The 1968 version of lnstirute of Electrical and Electronics Engineers (IEEE) 
Standard (Std.) IEEE Std. 279, "IEEE Standard: Criteria for Protection 
Systems for Nudear Power Generating Stations," 

• The 1971 version of IEEE Std. 279, "IEEE Standard: Criteria for Protection 
Systems for Nudear Power Generating Stations," and 

• The 1991 version of IEEE Std. 603, "IEEE Standard Criteria for Safety 
Systems for Nuclear Power Generating Stat ions," including the correction 
sheet dated January 30, 1995. 

Each of these IEEE Stds. contains a claus,e that requires an indication v.itlen a protective 
action is bypassed or removed from service. 

• For IE EE Std. 279-1968, Clause 4.13, "Indication ofBypasses· 
• For IEEE Std. 279-1971 , Clause 4.13, "Indication ofBypasses· 
• For IE EE Std. 603-1991 , Clause 5.8.3, "Indication of Bypasses" 

The NRG staff used the foUO' ... ~ng guidance when it eval.uated the applicant's compliance 
with the underlying "I ndication of Bypasses" requirements: 

2.3 Regulatory Guide (RG) 1.47, Revision 1, "Bypassed and lnoperab l.e Status 
Indication for Nuclear Power Plant Safety Systems· 

RG 1.47 (Ref. 8), descri bes a method acceptable to the NRC staff for complying with the 
regulatory requrrements regarding the bypassed and inoperable slaws indication for 
nuclear power plant safety systems. 

2.4 10 CFR Part 50, General Design Criteria (GDC) for Nuclear Power Plants 

The NRC staff also used the fol owing application-specific to 10 CFR Part 50,. Appendix A, 
"General Design Criteria [(GDC)} for :Nudear Power Plants," to evaluate the lR for use in 
safety systems, as follows: 
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GDC 23, "Protedion system failure modes," which states, 

"The protection system shall be desi!1ned to fail into a safe state o r into a state 
demonstrated to be acceptable on some other defined basis if conditions such 
as disconnection of the system, loss of en ergy (e.q ., electric po'-Ner, instrument 
air) , or postulated adverse environments (e.g ., extreme heat or cold, fire, 
pressure, steam, water, and radiation) are experienced.fl 

3.0 TECHNICAL EVALUATION! 

This technical evaluati.on section doruments the N RC staff's evaluation of the TR against th.e 
refevant criteria identified in Section 2.0 above. The, technical ,evaluation has been separated 
into the follmYing sections: 

3.1 

3.1 Solid State Protection System Description 
3.2 Fail Safe Feature Description 
3"3 Bypassed and Inoperable Status Indication 

Solid State Protection System Description 

The SSPS is a product line in use in Westinghouse designed NPPs. The salient features of the 
SSPS are summai-i:ced as follows: 

1. The system is comprised of redundant, identical Trains (A and B) that are 
physically and electrically independent Access to lhe cabinets in each train is 
administratively controlled. Additionally, each train is provided with a 
Demuiliplexer cabinet to interface with the main control board and plant computer 
(if applicab e~ 

2. The system perfom1s reactor trip and engineered safety features voting and 
actuation functions as well as non-protective contro l and equipment protection 
type functions. 

3. A bypass breaker in paral!el with each trip breaker enables on-line testing of the 
trip breakers. The Tra in A protection system de-energ izes the Train A reaclortrip 
breaker and the Train B bypass b~eaker undervoltage coils, the Train B protection 
system de- en.ergi:ces the Train B reactor trip breaker and the Train A bypass 
breaker un.d!ervoltage coils. The bypass breakers are interlocked to prevent 
simultaneous closure ttius preventing both trains from being by passed 
simultaneously. 

4 . System status i11fom1ation is transmitted to the control board status lamps and 
annunciators as well as to the plant computer. 

5. T,esting of the complete SSPS can be perfomied with the plant at power or 
shutdown .. The process instrumentation portion of 1he protection system, the 
logic, and 1he reactor trip and engineered safety features actuation circuits are 
tested separately. 



WESTINGHOUSE NON-PROPRIETARY CLASS 3 x

PWROG-17018-NP-A August 2020 
Revision 0

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)

-4-

6_ A system status alarm for each train is annunciated in the control room. The 
alam, is generated by the associated train General Warning circuit If a 
General Warning c011d ition shou d develop simultaneously in both trains, the 
General Warning circuitswill automatically trip the reactor. This design feature 
is in addition to the bypass breaker interlock t ri p feature discussed in No. 3. 

a. One part of the system smtus alarm (i.e., SSPS General Warning Alam1 
(GWA)) is fuat the four conditions (see description below) addr,essed by this 
modification produce· an alarm and a half t ri p. 

7. T esmbility of all reactor trip and eng ineer,ed safety feature actuation functions 
can be performed at power (i.e., without an undesired effect on plant 
operation), is incorporated in the design. 

The NRC approved the TR for the boards (cards) that contain a complex programmable logic 
device (CPLD) (Ref. 9 and Ref. 10) fuat proposed eight replacement circuit boards. for the 
voting logic and associated communications to the main control board and plant computer 
Demulbplexers. The new design boards also conmin some enhancements v.hich include 
board edge light emitting diodes (LEDs) for enhanced status and self--d iagnostics indication. 
The proposed modification of the subject TR for this SE 1NOuld make this self-diagnostic 
information available external to the SSPS cabinets, on fue main control boo.rd. 

The TR proposes to change the functioning of fue system status alarm portion of the SSPS 
system when four specifi c conditions occur. Only the fourth of these four conditions., listed 
below, involves a loss of function;. the others do not. The four conditions are: (1) the loss of 
one (of the two) '15 VDC power supplies in either train, (2) the loss of one (of the Mo) 48 V DC 
power supplies in either train, (3) the mulliplex:er test switch selected to th.e "I nhibif' position or 
transitioning between positions, and (4) the pulled card (Rows 2-5) interlock. Annunciation of 
these four conditions is needed because they all represent a degradation of SSPS 
functionality. These four conditions currently result .in an SSPS GWA and half 1rip. These four 
half-trip inputs do not protect against any specific transients or design basis accidents; they are 
used, in part, to help ensure the reliability and availability for the SSPS equipment (If an SSPS 
GWA is activated in both trains, the SSPS trips the reactor.). 

The modified design in the TR would result in an SSPS Non-urgent Alam1 for these four 
conditi011s, with no half trip input The elimination of the four half trip inputs in each train means 
that some SSPS equipment conditions that wou ld currently result in a plant trip would now only 
alarm as a result of the modification. l'n addition to fuese four conditions, ofuer potential 
conditions identified by the self-diagnost ics features of the new boards that contain a CPLD 
(which in the SSPS with the original boards would only be identified by surveillance testing) 
would also activate the SSPS Non--urg;ent Alarm. The motivation for furs change is to improve 
efficiency and safety. In the current configuration, an operator must open the SSPS cabinet 
doors to see the status of the self-diagnost ics that would identify failures, which are rarely 
expeoted to occur. Since the new self~diagnostics include (but are not limited to) identification 
of loss or degraded function, it is preferable to notify the operators immediately in the control 
room. Therefore, as part of the proposed design, new self-diagnostic features information w'ill 
be made dir,ectly available to operators in the main control room. 



WESTINGHOUSE NON-PROPRIETARY CLASS 3 xi

PWROG-17018-NP-A August 2020 
Revision 0

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)

-5-

3.2 Fail Safe Feature Description 

The NRC staff considered 10 GFR Part 50, Appendix A, when evaluating the TR for use in 
safety systems, as follows: 

GDC 23, "Prate ction system failure modes,· which states: 

·The protection system shall be designed to fail into a safe state or into a state 
demonstrated to be acceptable 011 some other defined basis if conditions such 
.JiS disconnection of the system, loss of energy (e .g., elect ri c power, instrument 
air ), or postulated adverse environments (e.g., extreme heator cold, fire, 
pressure, steam, water, and radiation) are experienced." 

The current design of lhe SSPS meets this cri terion by tripping the reactor when a card in each 
train of the SSPS is disconnected (from the card cage backplane connector). In addition, there 
is annunciation in the control room when ea.ch card is disconnected. 

The TR, as supplemented, proposes to remove the fail-safe feature when a card in rows 2 
through 5 is disconnected, but enharn:es (1 ) the "bypassed and inoperable status indication" 
aspects, and (2) the administrative aspects to prevent disconnecting a card in the operable 
SSPStrain. 

The proposed change decreases the likelihood ofthe two-pulled-cards ma lfunction by adding 
administrative controls to minimize opportunities for the human error of pulling a card in each 
train and does not affect the likelihood of the other three malfunctions. In addition, the proposed 
change increases the overall reliability of the SSPS by improving the early identification and 
correction of certain degraded conditions. Furthem iore, the proposed change improves the 
outcomes of certain combinations of malfunctions by allowing for a controlled shutdown of the 
plant, if necessary, as opposed to an automatic trip. 

In summary, the modification improves safety and re liability by: (1) adding administrative 
controls for avoiding an adverse cond ition and loss of protective function, (2) a\'Oiding spurious 
mps which places unnecessary burden on pant systems and operators, and (3) identifying, in a 
timely manner, potent ia l degradations in the SSPS equipment. In aggiregate, the increases in 
reliability and safety provide reasonable assurance of protection and are an acceptable 
a lternative to lhe current fail-safe features \Nith half- trips. Therefore, the modification proposed 
in the TR would continue to meet GDC 23 by 1he activation of a control room annunciator when 
a card in rows 2 through 5 is disconnected. 

3.3 Bypassed and Inoperable Status Indication 

RG 1.47 describes a method acceptable to the NRC staff for complying with the regulatory 
requirements regarding the bypaSS'ed and inoperable st atus indication for nu clear power plant 
safety systems. T he NRC staff evaluated the change with respect to the six positions in the RG 
as follows: 

Position 1. "Administrative procedures should be supplemented by an indication 
system that alltomatically indicates, for each affected safety system or 
subsystem, the bypass or deliberately induced inoperability of a sai ety function 
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and the systems actuated or controlled by the safety function. Provisions shou ld 
also be made to ailow the operations staff to confim1 that a bypassed safety 
function has been properly retumed to service.• 

The NRC staff agrees that there is no change in the conditions that produce an 
alarm {i .. e., the same conditions continue to produce an alarm) and 1his position 
continues to be met. However, because a new alarm is being added and sinoe 
the conditions producing the SSPS GWA are being changed, the TR states that a 
licensee will update alam1 response procedures in accordance with the 
licensee's quality assurance program. 

Position 2. "The indicating system of Position 1 above should a lso be activated 
automatically by the bypassing or the deliberately induced i noperabil ity of any 
auxiliary or supporting system that effectively bypasses or renders inoperable a 
safety function and the systems actuated or controlled by the safety function." 

The NRC staff agrees that there is no change in the conditions that produce an 
alam1 {i.e .• the same conditions continue to produce an alarm} and 1his position 
continues to be met. 

Position 3. "Annunciating functions for system failure and automati c actions 
based on the self-test or self-diagnostic capabilities of digital computer-based 
l&C safety systems should be consistent with Positions 1 and 2 above.~ 

The original SSPS cards do not have self-diagnostic capabilities; therefo~e. 
position No. 3 did not apply to these cards. The new cai;ds, however, discussed 
in the subject TR have self-diagnostic capabilities. The TR al lows a modification 
to implement annunciating functions for degradations odailures of the cards in 
rows 2 through 5. The staff agrees that this approach is consistent with 
Positions 1 and 2. 

Position 4. "The bypass and inoperable status indication system should include a 
capability for ensuring its operable status duri ng normal plant operation to the 
extent that the indicating and annunciating functions can be verified: 

NRG staffs evaluation to this position is add~essed below. 

Position 5. "Bypass and inoperable status indicators should be arranged such 
that the operator can detem1ine whether continued reactor operation is 
pem1issible.. The control room of all affected units should receive an indica.tion of 
the bypass of shared system safety funotions.• 

The SSPS Non-urgent alarm would prompt 1he operator to determine the cause 
of the alarm in the affected SSPS t rain. Each of the CPLD-based cards in rows 2 
through 5 have card edge LEDs 1hat indicate the particular condition Iha! 
generated 1he alarm; the operator can ,easily determine each card's operab e 
status and, thereby, determine whether continued reactor operation is 
pem1issible. Therefore, NRG staff agrees these earn edge LEDs support 
meeting bypass and inoperable stalus and indication capabilities. 
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Position 6. "Bypass and inoperable status indicators should be desigrted and 
installed in a manner that precludes the possibility of adverse effects on plant 
safety systems. The indication system should not be used to perform funclions 
that are ,essential to safety, unless it is designed in conformance with criteria 
es1ablished for safety systems: 

The staff reviewed the proposed modification described in the TR and 
detennined that it predudes the possibility of an adverse effect. In addition, the 
SSPS Non-urgent Alan:n alerts the operator of the need to evaluate the condition 
of the SSPS and does not automatically initiate any actions (i.,e., does not 
perform functions that are essential to safety). Therefore, NRC staff agrees that 
the proposed design provides reasonable assurance of safety in the presence of 
potential adverse effects on plant systems. 

In summary, NRG staff has reasonable assUtrance that the design can meet lhe six regulatory 
positions in RG 1.47. and, therefore, the TR can meet the regulatory requirements for the 
bypassed and inoperable status indication. 

4.0 CONCLUSIONS 

Based on the evaluations and technica l reviews discussed herein, the NRC staff fi nds the 
SSPS, as modified by TR PWRO~17018-P/NP, Revision 0, can oonlinue to meet regulatory 
requirements when the associated NRC guidance is met for licensees that reference the TR 
The NRG staff finds 1hat the unique configuration of each plant requires 1hat each licensee 
analyze whether the GWA change can be made under 10 CFR 50.59' without prior :NRG 
approval. 

This SE addresses on ly the generic safety issues associated with GWA change. Licensees 
may reference this SE, as applicable, when perfom1i119 a 10 CFR 50.59 Screening/EvalU.3tioo . 

4.1 Summary of Regulatory Compliance 

The NRG staff has conduded, based on the considerations discussed above, that (1) there is 
reasonable assurance 1hat the health and safety of 1he public will not be ,endangered by the 
GWA change, and (2) the-re is reasonable assuranoe that such aclivities will be conducted in 
compliance with the NRC's regulations. 

5.0 CONDITIONS, LIMITATION S, AND/OR ACTION ITEMS 

The NRC staffdi.d not evaluate whether implementatioc1 of the subject TR by each licensee will 
satisfy the requirements of 10 CFR 50.59(c)(2). Each license,e must consider its lioensing basis 
in whole as provided in the final safety analys is report and plant specific configurations involving 
the SSPS in its rn CFR 50.59 Screening/Evaluation_ More specifically, 50.59(c)(2) states a 
licensee shall obtain a lioense amendment purnuant to 10 CFR 50.90(c)(2) prior to 
implementing a proposed change if the change meets any of the eight criteria related to 
potential rrn:lfunclions, accidents, and methods. 

The SE of this subject TR does not generically pr~approve an outcome of each licensee's 
evaluation against specific 10 CFR 50 .59 criteria. The SE of this subject TR only addresses the 
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generic safety issues associated with making the proposed change contained therein. These 
generic technical find,ings may be referenced in the site-specific 10 CFR 50.59 
Screening/Evaluation process at the discretion of the licensee, to the ex11ent that NRG has 
approved the specific design configurations and operations in the subject TR as an acceptable 
way of generically meeting regulatory requirements .. 
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TOPICAL REPORT PWROG-17018~P!NP, REVISION 0 
COMMENT RESOLUlllON TABLE 
Comment Text location Comment PWROG S'Uggesled Revision NRC Response 
Number in the Type 

Proprietmy (Clarification, 
OSE Editorial, 

Accuracy, 
Proprietmy) 

Page Line 
1 1 19 Cfarificalion Please revi.se: "llle TR" to NRC staff finds the 

eReference 1" commen acceptable 
and lhe revisions 

Reference 3 revised lhe TR to have been 
delete the diswssfon regarding incorporated_ 
1 OCFR51l59 from the TR 

Editorial Please rnvise: "requests" to 
"reauested" 

2 1 20 crarification Please add "Screens.IE' NRC staff finds the 
commen acceptable 
and lhe revisions 
have been 
incorporated_ 

3 1 21 Ed'itorial Please rnviiSe: "mod'ificalions" to NRC staff finds the 
"modification" oommen acceptable 

and lhe revisions 
have been 
incorooratect 

4 f 30 Ed'itoria'I Please revf.se: "a oer:tain set" to NRC staff finds the 
"those four" commen acceptable 

in part 

It was no the intent 
to specificall¥ 
descril:ie On the 
introduction} the 
conditions in both, 
trains which would 
cause a trip, in part 
because of the 
many possibilities_ 
Therefore, lhe 
clause was 
eliminated entirefy 
ralherthan 
modifvina it. 

5 1 31-32 Clarification Please delete: "for a summary or NRC staff does nol 
and replaoe i1 with "the" find the comment 

.acceptable and lhe 
Please replaoe ·resu ts" 'Mlh revistons have not 
•capabilities" been incorporated. 
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TOPICAL REPORT PWROG-17018-P/NP, REVISION 0 
COMMEiNT RESOLUTION TABLE 
Comment Text location Comment PWROG Suggested Revision NRC Response 
Number in the Type 

Proprietary (Clarification. 
DSE Editorial, 

Accuracy, 
Proprietary) 

Page Line 
t ne current pnras1ng 
is more accurate 
since lhe onlY 
infomia1ion available 
on the main control 
board is wtte.ther an 
alam1 condition 
exists or not. 

6 3 17-18 Clarificalion Please revise the sentence: "The NRC staff finds the 
cabinets in each train are capable comment acceptable 
of being rocked to allow for and lhe revisions 
ad'ministralive oontrol1 of access.~ have been 

incorporated. 
To~ "Access o the cabin.els in each 
train is administralivelV oonlrolled. 

7 3 26-28 Clarificalion Please revise lhe sentence: "The NRC staff finds the 
Train A 1og· c de- ene,g·zes the comment acoeptable 
Train A hip breaker and the Train and lhe revisrons 
B bypass breaker, !he Train B logic have been 
de- energrzes the Train B trip incorporated. 
breaker and the Train A bypass 
breaker." 

To: "The Train A protection sys em 
de- energiizes the Train A reac or 
trip breaker and; the Train B 
bypass breaker undervoltage roils, 
the Tr.fn B protection system de-
energizes lhe Train, B reactor trip 
breaker and the Train A bypass 
breaker undervoltage coils." 

8 3 48 Clarification Please re ise the beginning of tile NRC staff finds the 
sentence: "Testabitity of all comment acoeptab e 
engin.eered safety features ttiat can and lhe revisions 
pe operated at power .. . have been 

incorporated. 
:fo: "Testability ofall reactor trip and 
eng·neered safety feature actuation 
runclions can be perfOITiled at 
oower. .. 
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TOPICAL REPORT PWROG-17018-P/NP, REVISION 0 
COMMENT RESOLUlilON TABLE 
Comment Text Location Comment PVVROG Suggested Revisfon NRC Response 
Number in the Type 

Proprietary (Clarification, 
DS;E Editorial, 

Accuracy, 
Proprietmy} 

Page Line 
9 4 1-2 Clarification/A WCAP-17867-P-A Revision t, NRC staff finds the 

CUJracy Westinghouse SSPS Board comment acceptable 
Replacement Licensing SUmmaiy and lhe revisions 
Report', October 31 , 2014, i;s listed have been 
as Reference 8 and repeated as incorporated. 
Reference 9, wttlil two different 
.ADAMS Accession Numbers, NRC staff clarified 
please oonfim1 lllese two tllat use o.f TR 
references .. beyond what is 

approved must be 
subm[tted to lfle 
NRC for review and 
approval 

10 4 1 Editorial Please revi.se 1he beginning of NRC staff finds the 
sentence: "Tile NRC approved comment acceptable 
complex programmable logic and !he revisions 
device (OPLD}-Based SSPS card have been 
TR .. . incotporated. 

To:"The RC approved lhe l H for 
the boards (cards) that contain a 
complex programmable logic 
device (OPLD} .. .". 

11 4 7-8 Clarification Please revise the end of sentence: NRC staff finds the 
• ... would make tllis selfc.diag nostic comment acceptable 
information available outside ofthe and lhe revisions 
SSPS cabinets, on lhe control have been 
board ." incorporated. 

To: • ... wourd make this self~ 
diagnostic infom,ation available 
,external to the SSPS cabinets, on 
Ule main control board-." 

12 4 18 Editorial Please revise: "half-trips" lo "half- NRG staff finds the 
tlip inputs" · haH--trip ·nputs" comment acceptable 

and lhe revisr.ans 
have been 
inco!:[)orated. 

13 4 22 Editorial Please revise: "wilh no halt trip: to: 
"with no-half trip input" 

Please revise: "half-trips" to "half-
tlio innuls" 
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TOPICAL REPORT PWROG-17018~PfNP, REVISION 0 
COMMENT RESOLUTION TABLE 
Comment Text Location Comment PWROG S'uggestoo Revision NRG Response 
Number in the Twe 

Proprietary (Clarffication , 
DS'E Editorial, 

Accuracy, 
Proprietruy) 

Page Line 
14 4 25-26 Editorial Editorial NRG staff finds the 

comment acceptable 
Please revise the end of sentence:: and Ille revisions. . __ .the new CPL.0-based cards have been 
(wtf ch in the otd system wouf:d incmporated 
only be iden~fied by sutveill:ance 
testing} would also drive the 
SSPS. Non-urgent Alarm." 

To: · ._.the new boards that contain 
a CPL□ ( ich in tile SSPS with 
the original boards would only be 
identified by surveillance testing) 
would also activate lhe SSPS 
Non-urgent Alam1." 

15 4 46-47 Clarification Cl~rification NRC staff finds the 
comment acceptable 

Please revise the sentence: "The and Ille re11isions. 
current design of the SSPS meets have been 
this criterion by tripping the NPP incmporated 
when a log ic care! in each d"vision 
of the SSPS is disconnected." 

To: "The current design, of the 
SSPS meets lhis cntelion by 
tripping, the reactor when a card in 
each train of the SSPS is 
d&onnected {from tile card cage 
backplane connector}.· 

1.6 5 3 Clarification Please delete "logic" NRC staff finds the 
comment acceptable 
and lhe revisions 
have been 
incoJ:porated. 

17 5 5-6 Clmificalion Please revise the end of the NRC staff finds the 
sentence: ·a logic card in the onl!y comment acceptable 
operable division of SSPS and Ille revisions 
equipr:nene have been 

incorporated. 
To: "a card in th.e operable SSPS 
train." 
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TOPICAL REPORT PWROG-17018-P!NP, REVISION 0 
COMMEtH RESOLUTilON l ABLE 
Comment Text Location Comment PWROG Suggested Revision NRC Response 
Number in the Type 

Proprietary (Clarification, 
DS.E Editorial , 

Accuracy, 
Proprietmy} 

Page Line 
18 5 16 Editorial Please delete the extra space. NRC staff finds the 

commen acceptable 
and lhe revisions 
have been 
incorporated. 

19 5 20 !Editorial Please revise "provides" to NRC staff finds the 
~provide" and "'is" lo ·are" commen acceptable 

and the revisions 
have been 
incorporated. 

20 5 2t Editorial Please del:ete ·s· NRC staff finds the 
commen acceptable 
and lhe revisions 
have been 
incorporated. 

21 5 22 Editorial Please revise "in" to "by" NRC staff finds the 
comment acceptable 
and the revisions 
have been 
incorporated. 

22 5 23 Clarificalion Please del:ete "logic" NRC staff finds the 
comment acceptable 
and lhe revisions 
have been 
incorporated. 

23 5 44 !Editorial Please revise "as controlled by" to NRC staff finds the 
"in accordance with" comment acceptalJle 

and the revisions 
have been 
incorporated 

24 6 11 Clarificalion Please detete: "in 1he previously NRC staff finds the 
approved TR did" and repfaoe it comment acceptable 
with "do" and lhe revisions 

t1ave been 
incorporated. 

25 6 13 !Editorial Please add "discussed" and revise NRC staff finds the 
opical" o ~ .· comment acceptable 

and the revisions 
have been 
incorporated. 
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TOPICAL REPORT PWROG-17018-P/NP, REVISION 0 
COMMElNT RESOLUTION TABLE 
Comment Text Location Comment PVVROG Suggested Revision NRC Response 
Number in the Twe 

Proprietary (Clartficalion, 
DSE Editorial, 

Accuracy, 
Proprietary} 

Page Line 
26 6 14 Editorial Please add "a" NRC staff ~nds the 

comment acceptalJle 
and the revisrons 
have been 
incorporated 

6 15 Clarification Please defete "logic" NRC staff finds the 
comment acceptab e 
and the revisions 
have been 
incorporated. 

27 6 29-30 Clarification Please revise the sentence: "The NRC staff finds the 
SSPS Non-urgent would prompt comment acceptab e 
the operator to go to the aJamiing and the revisions 
cabinet and investig,ate.· have been 

incorporated. 
To: "The SSPS Non-urgent alarm 
would prompt the operator to 
detem1ine the cause of lhe alarm 
in ltle affected SSPS train.· 

28 6 30 Clari fication Please delete ~logic' NRC staff finds the 
commen acceptable 
and the revisrons 
have been 
incorporated. 

29 6 31 Editorial Please revise "to" to "that" NRC staff finds the 
comment acceptable 
and the revisfons 
have been 
incorporated. 

30 7 14 Clari fication Please add. ~creenr NRC staff finds the 
comment acceptable 
and the revisrons 
have been 
incorporated. 

31 7 28 EditoriaV Please adcf ~creens/E" NRC staff finds the 
Clarification comment acceptable 

and the revisions 
have been 
incorporated. 

32 7 36 EditoriaV Please add "1 0 CFR" and NRC staff finds the 
Clarification ·screens/E" comment acceptable 

and the revisions 
have been 
incorporated. 
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TOPICAL REPORT PWROG-17018-P~NP, REVISION 0 
COMMENT RESOLUTIIONI TABLE 
Comment Text Location Comment PVVROG Suggested Revisron NRC Response 
Number in the Twe 

Proprietary (Clarification, 
DSE Editorial , 

Accuracy, 
Proprietmy} 

Page Line 
33 8 35-39 Clarification WCAP-17867~P-A Revision 1, NRC staff finds the 

"Westinghouse SSPS Board comment acceptable 
Replaoement Lioenslng Summmy and lhe revisims 
Repcne, October 31 , 2014, i,s .listed have been 
as Reference 8 and repeated as inooij)orated. 
Reference 9, 'Mth two different 
ADM"IS Accession Numbers, 
pf ease oonfim1 lllese tv.ro 
references. 
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PWR Owners Group 
United States Member Participation* for PA-LSC-1366, Revision 2 

Utility Member Plant Site(s) 

Participant

Yes No 

Ameren Missouri Callaway (W)  X 

American Electric Power D.C. Cook 1 & 2 (W) X  

Arizona Public Service Palo Verde Unit 1, 2, & 3 (CE)  X 

Dominion Connecticut 
Millstone 2 (CE)  X 

Millstone 3 (W) X  

Dominion VA 
North Anna 1 & 2 (W) X  

Surry 1 & 2 (W)  X 

Duke Energy Carolinas 

Catawba 1 & 2 (W) X  

McGuire 1 & 2 (W) X  

Oconee 1, 2, & 3 (B&W)  X 

Duke Energy Progress  
Robinson 2 (W)  X 

Shearon Harris (W) X  

Entergy Palisades Palisades (CE)  X 

Entergy Nuclear Northeast Indian Point 2 & 3 (W)  X 

Entergy Operations South 

Arkansas 1 (B&W)  X 

Arkansas 2 (CE)  X 

Waterford 3 (CE)  X 

Exelon Generation Co. LLC 

Braidwood 1 & 2 (W) X  

Byron 1 & 2 (W) X  

Calvert Cliffs 1 & 2 (CE)  X 

Ginna (W)  X 

Energy Harbor Nuclear Corp. 
Beaver Valley 1 & 2 (W)  X 

Davis-Besse (B&W)  X 

Florida Power & Light \ NextEra 

St. Lucie 1 & 2 (CE)   X 

Turkey Point 3 & 4 (W)  X 

Seabrook (W)  X 

Pt. Beach 1 & 2 (W)  X 

Luminant Power Comanche Peak 1 & 2 (W) X  

Pacific Gas & Electric Diablo Canyon 1 & 2 (W) X  
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PWR Owners Group 
United States Member Participation* for PA-LSC-1366, Revision 2 

Utility Member Plant Site(s) 

Participant

Yes No 

PSEG – Nuclear Salem 1 & 2 (W) X  

South Carolina Electric & Gas V.C. Summer (W)  X 

So. Texas Project Nuclear Operating Co. South Texas Project 1 & 2 (W)  X 

Southern Nuclear Operating Co. 
Farley 1 & 2 (W) X  

Vogtle 1 & 2 (W) X  

Tennessee Valley Authority 
Sequoyah 1 & 2 (W)  X 

Watts Bar 1 & 2 (W)  X 

Evergy Wolf Creek (W)  X 

Xcel Energy Prairie Island 1 & 2 (W)  X 

* Project participants as of the date the final deliverable was completed. On occasion, 
additional members will join a project. Please contact the PWR Owners Group Program 
Management Office to verify participation before sending this document to participants not 
listed above.
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PWR Owners Group 
International Member Participation* for PA-LSC-1366, Revision 2 

Utility Member Plant Site(s) 

Participant

Yes No 

Asociación Nuclear Ascó-Vandellòs 
Asco 1 & 2 (W)  X 

Vandellos 2 (W)  X 

Axpo AG Beznau 1 & 2 (W)  X 

Centrales Nucleares Almaraz-Trillo Almaraz 1 & 2 (W) X  

EDF Energy Sizewell B (W)  X 

Electrabel 
Doel 1, 2 & 4 (W)  X 

Tihange 1 & 3 (W)  X 

Electricite de France 58 Units  X 

Elektriciteits Produktiemaatschappij Zuid-
Nederland 

Borssele 1 (Siemens)  X 

Eletronuclear-Eletrobras Angra 1 (W)  X 

Emirates Nuclear Energy Corporation Barakah 1 & 2  X 

Eskom Koeberg 1 & 2 (W)  X 

Hokkaido Tomari 1, 2 & 3 (MHI)  X 

Japan Atomic Power Company Tsuruga 2 (MHI)  X 

Kansai Electric Co., LTD 

Mihama 3 (W)  X 

Ohi 1, 2, 3 & 4 (W & MHI)  X 

Takahama 1, 2, 3 & 4 (W & MHI)  X 

Korea Hydro & Nuclear Power Corp. 

Kori 1, 2, 3 & 4 (W)   X 

Hanbit 1 & 2 (W)  X 

Hanbit 3, 4, 5 & 6 (CE)  X 

Hanul 3, 4 , 5 & 6 (CE)  X 

Kyushu 
Genkai 2, 3 & 4 (MHI)  X 

Sendai 1 & 2 (MHI)  X 

Nuklearna Electrarna KRSKO Krsko (W)  X 

Ringhals AB Ringhals 2, 3 & 4 (W) X  

Shikoku Ikata 1, 2 & 3 (MHI)  X 

Taiwan Power Co. Maanshan 1 & 2 (W)  X 

* Project participants as of the date the final deliverable was completed. On occasion, 
additional members will join a project. Please contact the PWR Owners Group Program 
Management Office to verify participation before sending this document to participants not 
listed above.
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REVISION HISTORY 

Revision Date Change Description 

0 January 2018 PWROG-17018-P / NP Revision 0 original issue. 

0, Approved August 2020 PWROG-17018-P-A / NP-A Revision 0 includes the following changes: 

1. Updated the title page to add the –A designation to identify that the 
Topical Report (TR) was approved by the Nuclear Regulatory 
Commission (NRC). 

2. Updated the signature page and proprietary statement. 

3. Inserted the NRC transmittal letter and enclosed Final Safety 
Evaluation (FSE) after the signature page.  

4. Updated the PWR Owners Group (PWROG) Member Participation 
lists to PA-LSC-1366, Revision 2. 

5. Added Revision History. 

6. In response to the NRC’s Second Request for Additional Information 
(RAI) (2): 

Section 1.1: “or a shared alarm window” was deleted. The sentence 
was revised to: “The non-urgent alarm will interface with the MCB to 
indicate audibly and visually by using a separate alarm window.”  The
following sentence was also added for clarity: “The new annunciator 
window will have the capability to identify a non-urgent alarm condition 
in each SSPS train.”

Section 4.2: the following text was revised from: 
“The new alarm can be implemented separately from, or shared with 
the existing GW alarm annunciation.” 
to: “The new alarm will be implemented separately from the existing 
GW alarm annunciation.”

Section 4.2: “However, the existing MCB alarm windows can be 
configured to indicate on both the GW alarm and the non-urgent alarm. 
This minimizes the impact on the MCB alarm panel configuration.” was 
deleted. 

Section 4.2: “A shared non-urgent alarm indication is currently 
implemented at another plant for the loss of SSPS output relay AC 
power. Therefore, both shared and separate MCB alarm panel 
configurations are currently implemented for SSPS alarm indications.”
was deleted. 

Section 4.3: “For a shared MCB alarm window, the SSPS GW alarm 
and non-urgent alarm circuit inputs share common outputs, and any 
subsequent input condition is not alarmed, consistent with the current 
GW alarm (no reflash).” was deleted.  
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Section 5.3: the following text was revised from: 
“The design for the MCB annunciator can be implemented via the use 
of a separate annunciator window, or to parallel the signal with an 
existing annunciator window.”  
to:
“The design for the MCB annunciator will be implemented via the use 
of a separate annunciator window.” 

Section 10: “or a shared with a GW alarm window for each SSPS train”
was deleted, and the following text was inserted: 
“The separate annunciator window configuration for the GWACM will 
provide an indication on the MCB of the status of the SSPS train. The 
operator response to the annunciator will be in accordance with the 
new ARP. The new annunciator window will have the capability to 
identify a non-urgent alarm condition in each SSPS train.”

7. In response to the NRC’s Second Request for Additional Information 
(RAI) (4) (a): 

Section 1.1: the following text was revised from: 
“The non-urgent alarm will provide indications for conditions that do 
and do not involve a potential loss of safety function; therefore, the 
operator response to the new non-urgent 
alarm will be the same as the response to the current GW alarm.”
to:
“The non-urgent alarm will provide indications for conditions that do 
and do not involve a potential inoperability in the affected SSPS train; 
therefore, the operator response to the new non-urgent alarm will be in 
accordance with a new non-urgent alarm response procedure (ARP).”

Section 4.1: the following text was revised from: 
“The new non-urgent alarm would require operator action that is the 
same as the operator response to a GW alarm response.”
to:
“The operator response to the new non-urgent alarm will be in 
accordance with the new ARP.”

Section 4.2: the following text was revised from: 
“The operator response for the SSPS non-urgent alarm will be the 
same as the response to the current SSPS GW alarm response.”
to:
“The operator response to the new non-urgent alarm will be in 
accordance with the new ARP.”

Section 7.2: the following text was revised from: 
“For the GWACM, all failures will be considered equal for the purpose 
of SSPS alarm response and diagnostics.”
to:
“The operator response to the new non-urgent alarm will be in 
accordance with the new ARP.”
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Section 7.2: the following text was revised from: 
“Response to the non-urgent alarm will be the same as the response to 
the receipt of the current GW alarm.  Therefore, the change in human-
system interface from the GWACM would require a change to the 
SSPS alarm response procedure for operators to respond to an SSPS 
non-urgent alarm condition to determine if a loss of safety function has 
occurred in the affected SSPS train.”
to:
“The operator response to an SSPS non-urgent alarm condition will be 
in accordance with the new ARP to determine the impact on operability 
of the affected SSPS train.”

Table 7-2: the following additional changes were made for clarity from: 
“Failure of the module (PCB), potential loss of safety function”
to:
“Failure of the module (PCB), potential inoperability of an RTS or 
ESFAS function” 
and from: 
“Capability to perform the safety function is maintained by the 
redundant train.”
to:
“Capability to perform an RTS or ESFAS actuation is maintained by the 
redundant SSPS train.”

8. In response to the NRC’s Second Request for Additional Information 
(RAI) (4) (c): 

Section 4.1: the following text in Loss of a single +48V1 or +48V2 
power supply was revised from: 
“The SSPS train is operable with loss of redundancy (Single Point 
Vulnerability [SPV] state) and therefore, there is no loss of safety 
function in the affected SSPS train.”
to:
“The SSPS train is operable with loss of redundancy (Single Point 
Vulnerability [SPV] state) and therefore, there is no impact on the 
operability of any RTS or ESFAS function in the affected SSPS train.”

Section 4.1: the following text in Loss of a single +15V1 or +15V2 
power supply was revised from: 
“The SSPS train is operable with loss of redundancy (SPV state) and 
therefore, there is no loss of safety function of the affected SSPS train.”
to:
“The SSPS train is operable with loss of redundancy (SPV state) and 
therefore, there is no impact on the operability of any RTS or ESFAS 
function in the affected SSPS train.”
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Section 4.1: the following text in Multiplexer Test Switch in the INHIBIT 
position was revised from: 
“However, there is no loss of safety function in the affected SSPS train, 
since the opposite SSPS train will continue to provide MCB and plant 
computer trip/logic status data during this time.”
to:
“However, there is no impact on the operability of any RTS or ESFAS 
function in the affected SSPS train, only the MCB and plant computer 
indications in that SSPS train are affected. Additionally, the opposite 
SSPS train will continue to provide MCB and plant computer trip/logic 
status data when the Multiplexer Test Switch is in the INHIBIT 
position.”

9. Section 1.1: the following sentence: “A 10 CFR 50.59 Evaluation that 
was prepared for the PWROG reviewed those SSPS design basis 
documents and determined that the proposed SSPS GWACM could 
not be implemented without prior NRC review and approval.” was 
deleted. 

10. Section 1.2: Consistent with the changes made in response to the 
NRC’s Second Request for Additional Information (RAI) (2), the 
following text was revised from:  
“The new non-urgent alarm will be installed as either a separate or 
shared indication from the existing GW alarm panel window on the 
MCB.”
to:
“The new non-urgent alarm will be installed as a separate indication 
from the existing GW alarm panel window on the MCB.”

11. Section 7.1: revised “identify the WCAP” to “Reference 9”

12. Table 7-2: added “(WDE or E10 self-test failure)” after “Failure of 
SSPS UVD, ULB, SGD PCB self-test” for clarity.  

13. Added Appendix A, to include the historical correspondence 
associated with the TR review, including the PWROG responses to 
NRC requests for additional information (RAIs).
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ACRONYMS AND ABBREVIATIONS 

Acronym Definition 

AC Alternating Current 
AEC Atomic Energy Commission 
CCB Clock Counter Board 
CFR Code of Federal Regulations 
CPLD Complex Programmable Logic Device  
DEC Decoder Board 
E10 Self-Test Failure for 10 Consecutive Cycles 
ESF Engineered Safety Feature 
ESFAS Engineered Safety Feature Actuation System 

FMEA Failure Mode Effects Analysis 
GW General Warning 
GWMC General Warning Monitor Circuit 

GWAC General Warning Alarm Circuitry 
GWACM General Warning Alarm Circuitry Modification 
ICWG Instrumentation and Control Working Group 
IEEE Institute of Electrical and Electronics Engineers 

LED Light Emitting Diode 
LSC Licensing Subcommittee 
MCB Main Control Board 

NC Normally Closed 
NRC Nuclear Regulatory Commission 

NO Normally Open 
PA Project Authorization 
PCB Printed Circuit Board 
PWROG Pressurized Water Reactor Owners Group 
RTS Reactor Trip System 
SAT Semi-Automatic Tester 
SGD Safeguards Driver Board 
SEE Systems and Equipment Engineering 
SPV Single Point Vulnerability 
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SSPS Solid State Protection System 
TR Topical Report 
UFSAR Updated Final Safety Analysis Report 
ULB Universal Logic Board 
U.S. United States 
UVD Under Voltage Driver Board 
VAC Voltage Alternating Current 
VDC Voltage Direct Current 
WCAP Westinghouse Commercial Atomic Power (topical report) 
WDE Watchdog Error 

All product and corporate names used in this document may be trademarks or registered 
trademarks of other companies, and are used only for explanation and to the owners’ benefit, 
without intent to infringe. 
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1 INTRODUCTION AND PURPOSE 

1.1 INTRODUCTION 

This topical report (TR) was developed for the Pressurized Water Reactor Owners Group 
(PWROG) Licensing Committee and Instrumentation and Control Working Group (ICWG) to 
support implementation of Solid State Protection System (SSPS) reliability improvements by 
minimizing the potential of inadvertent plant reactor trips associated with the current SSPS 
General Warning (GW) alarm.  The SSPS GW alarm generates a partial (half) reactor trip signal 
when an SSPS train is in the GW alarm condition, and inadvertent reactor trips have occurred 
due to simultaneous occurrence of a GW alarm in both SSPS trains.  Implementation of the 
General Warning Alarm Circuitry Modification (GWACM) described in this TR would reduce the 
number of inputs that could lead to an inadvertent reactor trip.  The inputs removed from the 
GW alarm would be moved to a new non-urgent alarm that does not cause a reactor trip signal 
in the affected SSPS train.  The addition of a new non-urgent alarm will also allow plants to 
enable the new design SSPS printed circuit board (PCB) self-test function to provide remote 
indication of a self-test alarm condition in the control room on the Main Control Board (MCB). 

The GWACM involves removing the following inputs to the SSPS GW alarm circuit:  

1) The loss of one 15 VDC power supply  
2) The loss of one 48 VDC power supply  
3) The multiplexer test switch selected to the “Inhibit” position  
4) The pulled card (Rows 2-5) interlock 

All of these GW alarm inputs will be moved to provide input to a new non-urgent alarm.  The 
modification also enables the non-urgent alarm to indicate if a new design SSPS Universal 
Logic Board (ULB), Safeguards Driver (SGD), or Under Voltage Driver (UVD) PCB failed a self-
test using the feature that continuously tests the functions of the PCB’s basic logic and output 
drivers.  The non-urgent alarm will interface with the MCB to indicate audibly and visually by 
using a separate alarm window.  The new annunciator window will have the capability to identify 
a non-urgent alarm condition in each SSPS train.  It should also be emphasized that the term 
“non-urgent” was assigned to the new alarm, since it does not initiate a reactor trip input.  The 
non-urgent alarm will provide indications for conditions that do and do not involve a potential 
inoperability in the affected SSPS train; therefore, the operator response to the new non-urgent 
alarm will be in accordance with a new non-urgent alarm response procedure (ARP).  

The GW alarm is not included in the plant Technical Specifications, and is not assumed to 
mitigate any accident in the plant safety analyses. 

These circuitry changes will change the SSPS GW alarm design and licensing bases.  The 
SSPS GW alarm reactor trip function was installed as part of the SSPS design that was 
approved by the United States (U.S.) Atomic Energy Commission (AEC) (Reference 1).  The 
system design basis is documented in WCAP-7672, “Solid State Logic Protection System 
Description” (Reference 2) and WCAP-7706, “An Evaluation of Solid State Logic Reactor 
Protection in Anticipated Transients” (Reference 4).  These TRs describe the inputs that result in 
a partial reactor trip signal in an SSPS train, including a loss of 15V and 48V power supplies, a 
pulled card (PCB), and the multiplexer test switch selected to the “Inhibit” position. 
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1.2 PURPOSE 

The purpose of this TR is to: 1) define the GWACM functional requirements, 2) describe the 
generic modification details, and 3) provide the technical justification for implementation of the 
SSPS GWACM.  

The GWACM removes the partial reactor trip function for specific GW input signals (see Table 
1-1) that, with the exception of the “Failed Self-Test” signal, currently generate a GW alarm 
condition in the respective SSPS train.  The GWACM will move these input signals and the new 
design SSPS PCB failed self-test input to a new non-urgent audible and visual alarm on the 
MCB.  The new non-urgent alarm will be installed as a separate indication from the existing GW 
alarm panel window on the MCB.   

Table 1-1 SSPS General Warning Partial Reactor Trip Input Signals  

Input Error Inhibit Switch in the INHIBIT position 
Memories Test Switch not in the OFF position 
Reactor Trip Bypass Breaker RACKED-IN and CLOSED (contact)
Output Mode Selector Switch in the TEST position 
Permissive Test Switch not in the OFF position 
Logic Test Switch A not in the OFF position 
Blown ground return fuse (where applicable – not included in all SSPS designs)
Loss of 118 VAC Output Relay Power (where applicable – not included in all SSPS designs)
Card Frame Interlock Row 1 OPEN circuit  
MOVE THE FOLLOWING GENERAL WARNING ALARM INPUT SIGNALS TO A NON-
URGENT ALARM 

Loss of +48V1 Power Supply 

Loss of +48V2 Power Supply 

Loss of +15V1 Power Supply 

Loss of +15V2 Power Supply 

Multiplexer Test Switch in the INHIBIT Position (Not in NORMAL or A+B position) 

Pulled Card Interlock (Rows 2-5) 

Failed Self-Test(1)

Note:
1. This function is contained in the new design SSPS ULB, UVD, & SGD PCBs only, and is not included 

in the original SSPS design or the GW input signals.
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As shown in Table 1-2, the GWACM, as specified herein, is only applicable to plants that have 
the new design SSPS PCBs installed.  

Table 1-2 New Design SSPS PCBs Required for 
the GWACM 

Assembly 
Drawing PCB Description 

6D30225 Universal Logic Board (ULB) 

6D30252 Safeguards Driver Board (SGD) 

6D30350 Under Voltage Driver Board (UVD) 

6D30520 Semi-Automatic Tester Board (SAT) 
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2 BACKGROUND 

The SSPS GW alarm partial reactor trip function was installed as part of the original SSPS 
design that was approved by the AEC in the early 1970s.  A GW alarm condition generates a 
partial reactor trip when active in a single SSPS logic train.  If a GW alarm condition is 
generated in both SSPS trains a reactor trip will occur (see Figure 2-1 and Figure 2-2).
Additional information on the current GW circuit design is contained in WCAP-7672 and WCAP-
7488-L (References 2 and 3, respectively).   

A survey of the Westinghouse SSPS plants was conducted by the PWROG in 2005.  The 
survey identified that a reactor trip occurred on four separate occurrences during at-power 
actuation logic testing as a result of the SSPS GW alarm partial reactor trip function.  A reactor 
trip occurred at those plants during surveillance testing that required the multiplexer test switch 
to be placed in the “A+B” position when one SSPS train was in a GW alarm condition and the 
opposite SSPS train multiplexer test switch was rotated through the “INHIBIT” position.  Plant 
reliability can be improved by minimizing the potential for similar inadvertent reactor trips 
associated with the SSPS GW alarm. 

Figure 2-1.  SSPS GW Monitor Zener Circuit 
(3-Bay Typical [Left] / 4-Bay Typical [Right]) 

a,c
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Figure 2-2.  GWMC Simplified Interface Block Diagram (Typical 3-Bay and 4-Bay) 

a,c
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3 GENERAL WARNING ALARM DESIGN 

A generic functional block diagram of the current GW alarm design is illustrated by Figure 3-1.  
The SSPS SAT PCB processes the GW alarm input signals shown on Figure 3-1 to generate 
the output signals for audible and visual indication on the MCB and also provide a local alarm 
indication at the SSPS cabinet, as well as initiation of a partial reactor trip.  Either an original 
design or a new design SSPS SAT PCB can implement the functions illustrated in Figure 3-1. 
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Figure 3-1.  General Warning Alarm Circuitry Design (Typical) 

a,c
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4 GENERAL WARNING ALARM CIRCUITRY MODIFICATION 

This section describes the system performance requirements for the GWACM design presented 
in Figure 4-1.  

Figure 4-1.  Generic GWACM Design 

a,c
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The following sections identify the system performance, annunciator/alarm, physical/fabrication, 
and compliance requirements for the GWACM.

4.1 NON-URGENT ALARM INPUTS  

The GWACM will remove the SSPS train-specific GW alarm reactor trip signal caused by the 
occurrence of any one of the following alarm inputs.  These inputs will provide a remote alarm 
from each SSPS train as shown in Figure 4-1: 

1. Loss of +48V1 power supply 
2. Loss of +48V2 power supply 
3. Loss of +15V1 power supply 
4. Loss of +15V2 power supply 
5. Multiplex Test Switch not in the NORMAL or A+B position 
6. Pulled Card Interlock Row 2 is an open circuit (due to removed / loose PCB) 
7. Pulled Card Interlock Row 3 is an open circuit (due to removed / loose PCB) 
8. Pulled Card Interlock Row 4 is an open circuit (due to removed / loose PCB) 
9. Pulled Card Interlock Row 5 is an open circuit (due to removed / loose PCB) 
10. New Design ULB, SGD or UVD PCB self-test alarm (E10) or Watchdog Error (WDE) 

indicating an error in the PCB circuitry. 

In the original SSPS design, Items 1 through 9 above provide GW alarm inputs, which 
annunciate a local alarm at the SSPS cabinet and an alarm on the MCB, and the initiation of a 
partial reactor trip signal in the affected SSPS train consistent with the AEC-approved SSPS 
design described in References 2 and 3.  Item 10 is an additional function that was added to the 
new design SSPS PCBs. The self-test alarm did not exist with the original SSPS design that 
was approved by the AEC.  The following non-urgent alarm inputs will be implemented with the 
GWACM: 

1&2. Loss of a single +48V1 or +48V2 power supply:  Each +48V power supply is redundant 
(+48V1 and +48V2), and the output is diode auctioneered, such that a loss of one 
power supply does not inhibit the SSPS train’s ability to perform its Reactor Trip 
System (RTS) and Engineered Safety Feature Actuation System (ESFAS) functions.  
The SSPS train is operable with loss of redundancy (Single Point Vulnerability [SPV] 
state), and therefore, there is no impact on the operability of any RTS or ESFAS 
function in the affected SSPS train.  This condition would be indicated to the operator 
with the SSPS non-urgent alarm on the MCB, similar to the indication already in place 
with the current GW alarm.  A loss of a +48V power supply is sensed by the SSPS 
SAT PCB.  The loss of a single 48V power supply was removed from the three-train 
SSPS GW alarm design and a non-urgent alarm is sent through multiplexing to the 
MCB for indication.  Therefore, this aspect of the GWACM, i.e., moving power supply 
monitoring from a GW alarm to a non-urgent alarm has previously been implemented. 

3&4. Loss of a single +15V1 or +15V2 power supply:  Each +15V power supply is redundant 
(+15V1 and +15V2), and the output is diode auctioneered, such that a loss of one 
power supply does not inhibit the SSPS train’s ability to perform its RTS and ESFAS 
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functions.  The SSPS train is operable with loss of redundancy (SPV state), and 
therefore, there is no impact on the operability of any RTS or ESFAS function in the 
affected SSPS train.  This condition would be indicated to the operator with the SSPS 
non-urgent alarm on the MCB, similar to the indication provided by the current GW 
alarm.  A loss of a +15V power supply is sensed by the SSPS SAT PCB.  The loss of a 
single 15V power supply was removed from the three-train SSPS GW alarm design 
and a non-urgent alarm is sent through multiplexing to the MCB for indication.  
Therefore, this aspect of the GWACM, i.e., moving power supply monitoring from the 
GW alarm to a non-urgent alarm has previously been implemented.   

5.  Multiplexer Test Switch in the INHIBIT position:  The multiplexer test switch is a three-
position switch with the following three switch positions: “NORMAL,” “INHIBIT,” and 
“A+B.”  Currently, a GW alarm is generated when this switch is placed out of the 
“NORMAL” or “A+B” position as it passes through the “INHIBIT” position, which 
removes the SSPS SAT PCB input path to ground causing an open circuit and a GW 
alarm signal.  While the switch is in the “INHIBIT” position, multiplexing status 
information is blocked from the associated SSPS train by inhibiting data inputs, 
causing a loss of the SSPS train data to the MCB and plant  computer.  However, there 
is no impact on the operability of any RTS or ESFAS function in the affected SSPS 
train, only the MCB and plant computer indications in that SSPS train are affected.  
Additionally, the opposite SSPS train will continue to provide MCB and plant computer 
trip/logic status data when the Multiplexer Test Switch is in the INHIBIT position.  All 
safety functions within the SSPS train will continue to operate as required with the 
multiplexer test switch in the “INHIBIT” position.  With the GWACM, the multiplexer test 
switch in the “INHIBIT” position will be indicated with a non-urgent alarm.  This 
modification is considered to be an SSPS reliability improvement because it minimizes 
the potential of inadvertently having both SSPS trains in a GW alarm partial reactor trip 
condition, which would cause a reactor trip. 

6-9. Pulled Card Interlock in Rows 2–5:  The SSPS ULB, SGD, and UVD PCBs are located 
in Rows 2–5.  In the current SSPS design, a GW alarm occurs and places the affected 
SSPS train in a partial reactor trip when an SSPS ULB, SGD, or UVD PCB is pulled or 
not inserted.  If it is determined that one of the SSPS ULB, SGD, or UVD PCBs were 
pulled or not fully inserted, that particular SSPS train’s ability to provide an RTS or 
ESFAS actuation may be affected.  With the GWACM, a pulled or not fully inserted 
SSPS ULB, SGD, or UVD PCB will be indicated with a non-urgent alarm.  The 
operator response to the new non-urgent alarm will be in accordance with the new 
ARP.  The redundant SSPS train would provide an RTS or ESFAS actuation, if 
required.  The Row 1 pulled card interlock for the SSPS DEC, CCB, and SAT PCBs is 
not modified and is retained with the GW alarm inputs.  The GWACM pulled card 
interlock change in Rows 2–5 is necessary for the SSPS ULB, SGD, and UVD PCB 
self-test alarm to be annunciated on the MCB as described below. 

10. New Design SSPS PCB WDT or an E10 Self-Test Failure:  The SSPS ULB, SGD, and 
UVD PCBs have a self-test function that continuously tests the functions of the PCB’s 
basic logic and output drivers.  [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX                                                  ]a,c   
Following the GWACM SSPS logic cabinet wiring modifications and on-board PCB 
jumper configuration changes, when a new design SSPS ULB, SGD, or UVD PCB 
generates a self-test error, [XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX] a,c

and the SAT PCB will generate a non-urgent alarm without a partial reactor trip signal.  
This design feature requires the installation of the new design SSPS SAT, ULB, SGD, 
and UVD PCBs with the specific jumper configurations identified in this TR.  

4.2 NON-URGENT ALARM SSPS/ANNUNCIATOR SYSTEM FUNCTIONAL 
INTERFACE  

The GWACM will provide a new remote annunciation (train-specific) interface (e.g., relay 
contact) to facilitate audible and visual MCB indication upon receipt of a non-urgent alarm.  The 
new alarm will be implemented separately from the existing GW alarm annunciation.  The 
operator response to the new non-urgent alarm will be in accordance with the new ARP. 

A separate indication for the non-urgent alarm identifies that the applicable SSPS train is not in 
a partial reactor trip condition, and also provides a GW alarm on the existing annunciation 
circuit.  Additional annunciator windows are required for a separate indication.  A separate non-
urgent alarm indication is currently implemented at one plant for the loss of an SSPS output 
relay AC power supply.  

4.3 NON-URGENT ALARM MAIN CONTROL BOARD INTERFACE  

The remote annunciation on the MCB will illuminate on the occurrence of any one of the 
following signals.  The non-urgent alarm is not required to have a reflash capability.  Conditions 
1–4 result in a loss of redundancy.  Condition 5 results in a loss of SSPS train data to the MCB 
and plant computer with no loss of RTS or ESFAS actuation function.  Conditions 6–10 result in 
a potential degraded SSPS logic train and potential inoperable state.  However, the other SSPS 
train would be capable performing an RTS or ESFAS actuation, if required. 

1. Loss of +48V1 power supply 
2. Loss of +48V2 power supply 
3. Loss of +15V1 power supply 
4. Loss of +15V2 power supply 
5. Multiplexer Test Switch not in the NORMAL or A+B position 
6. Pulled Card Interlock Row 2 is an open circuit (due to removed / loose PCB) 
7. Pulled Card Interlock Row 3 is an open circuit (due to removed / loose PCB) 
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8. Pulled Card Interlock Row 4 is an open circuit (due to removed / loose PCB) 
9. Pulled Card Interlock Row 5 is an open circuit (due to removed / loose PCB) 
10. New Design SSPS ULB, SGD or UVD PCB self-test alarm (E10) or WDE indicating an 

error in the PCB circuitry. 

The state of a non-urgent alarm in an SSPS train must be known by the operator in the control 
room.  The operator must be aware that the SSPS train may be degraded when an alarm 
condition exists.   

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX] a,c    

4.4 QUALIFICATION OF NON-URGENT ALARM CIRCUIT PARTS  

The GWACM will use only parts that are qualified as Class 1E safety-related for implementation 
within the SSPS. 

The SSPS is a Class 1E safety-related system; therefore, only safety or safety-related parts that 
have been qualified can be used. 

4.5 PCB CONFIGURATION REQUIREMENTS  

The GWACM will be implemented with a new design SSPS SAT, ULB, UVD, and SGD PCB in 
each SSPS train.   

The new design SAT PCB must be configured and installed for separation and interface with the 
GW alarm and non-urgent alarm inputs and outputs as described in Section 5.1.  New design 
SSPS ULB, UVD, and SGD PCBs must be installed and configured to provide a remote non-
urgent alarm upon detecting either a WDE or E10 self-test error signal.  

4.6 SSPS QUALIFICATION IMPACTS  

The GWACM does not impact the equipment qualification of the SSPS.  The PCB components 
are qualified as discussed in WCAP-17867-P-A (Reference 9) and the master and slave relay 
qualifications are not impacted by this change.

4.7 SSPS RESPONSE TIME IMPACTS  

The GWACM does not impact response time requirements as documented in WCAP-14036-P-A 
(Reference 8) and WCAP-17867-P-A.  The GWACM configuration change to the new design 
PCBs does not affect the PCB response time.   

The response time of SSPS components used to process RTS and ESFAS signals is bounded 
by time response allocations and requirements contained in WCAP-14036-P-A. 
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4.8 RTS AND ESFAS IMPACTS  

The GWACM does not impact the RTS or ESFAS functions provided by the SSPS.  The non-
urgent alarm circuitry change does not interface with the ESFAS or RTS signals. 
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5 GENERIC MODIFICATION DETAILS 

The following section presents generic modification details for the 3-bay SSPS GWACM.  The 
specific wiring locations, wiring removal, and wiring installation will be confirmed on a plant-
specific basis.

5.1 SIMPLIFIED SCHEMATIC DIAGRAMS 

Figure 5-1 provides a simplified schematic diagram of the current General Warning Alarm 
Circuitry (GWAC).  Figure 5-2 provides a simplified schematic diagram of the GWAC with the 
modification installed. 

Figure 5-1.  GWAC Simplified Current Schematic (Typical) 

a,c
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The GWACM design implements a non-urgent alarm from any one of the inputs listed in 
Section 4.1 and eliminates the partial reactor trip for these functions.  When a non-urgent alarm 
is generated by the SAT as depicted in Figure 5-2, an audible and visual MCB SSPS non-urgent 
alarm will be initiated.  The non-urgent alarm may also be initiated by the multiplexer test switch 
when it is out of the “NORMAL” or “A+B” position.  [XXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX ] a,c
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5.2 NEW DESIGN PCBS TO BE INSTALLED 

Table 5-1 provides a listing of the new design SSPS PCBs to be installed.  Replace all current 
design SSPS ULB, SGD, UVD, and SAT PCBs with the new design PCB type and groups as 
specified in Table 5-2.  All SSPS ULB, SGD, UVD, and SAT PCBs in both SSPS trains must be 
new design PCB types.  For plants with the new design SSPS PCBs currently installed, the 
SSPS ULB, SGD, UVD, and SAT PCB jumpers must be configured for the groups identified in 
Table 5-1. 

Table 5-1 New Design SSPS PCBs 

PCB  Description 

6D30225G02 Universal Logic Board with E10 
Interlock

6D30252G03(1) Safeguards Driver Board with E10 
Interlock

6D30350G02 Under Voltage Driver Board with E10 
Interlock

6D30520G03(2) Semi-Automatic Tester Board with 
Non-Urgent Alarm for Pulled Card 
Interlock Rows 2 – 5 and Power 
Supply Failure 

Notes: 
1. 6D30252G04 for plants that use 6D30252G02 
2. 6D30520G04 for three-train SSPS only

Figures 5-3 through 5-8 show the SSPS ULB, SGD, and UVD PCBs before and after the 
GWACM.  Figure 5-9 shows the configuration switch on the SAT PCB.
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Figure 5-3.  Universal Logic Board Before GWACM 

a,c
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Figure 5-4.  Universal Logic Board After GWACM 

a,c
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Figure 5-5.  Safeguards Driver Board Before GWACM 

a,c
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Figure 5-6.  Safeguards Driver Board After GWACM 

a,c

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)



WESTINGHOUSE NON-PROPRIETARY CLASS 3 5-9 

PWROG-17018-NP-A August 2020 
Revision 0 

Figure 5-7.  Under Voltage Driver Board Before GWACM 

a,c
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Figure 5-8.  Under Voltage Driver Board After GWACM 

a,c
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Figure 5-9.  Semi-Automatic Tester Board Configuration Switch 

a,c
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5.3 NON-URGENT ALARM MAIN CONTROL BOARD ANNUNCIATOR WINDOW 

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.] a,c  The design for the MCB 
annunciator will be implemented via the use of a separate annunciator window. 

The field cable must be routed from each SSPS output relay cabinet (SSPS Trains A & B) to the 
MCB annunciator system. 

5.4 OTHER CONSIDERATIONS FOR THE GWACM IMPLEMENTATION  

5.4.1 MASTER RELAY 

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX] a,c

5.4.2 Slave Relay 

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX] a,c

5.4.3 4-Bay SSPS General Warning Alarm Circuit 

The 4-bay SSPS has different circuitry for the GW alarm than depicted in Figure 5-1 and Figure 
5-2.  The implementation of the non-urgent alarm circuitry is not impacted by the design 
difference in the 4-bay SSPS GW alarm circuitry. 

5.4.4 Three-Train SSPS Alarm Circuit Design 

The three-train SSPS has an existing non-urgent alarm for the loss of a single 15V or 48V 
power supply.  The implementation of the non-urgent alarm for the pulled card interlock and E10 
self-test error requires a modification to the current non-urgent alarm circuitry.   

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)



WESTINGHOUSE NON-PROPRIETARY CLASS 3 5-13 

PWROG-17018-NP-A August 2020 
Revision 0 

Figure 5-10.  SSPS Three Train Non-Urgent Alarm Excerpt 

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX ] a,c

5.5 GWACM QUALIFICATION 

The qualification for the new design SSPS PCBs included environmental and seismic testing. 

[XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
qXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX] a,c

a,c
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6 POST–MODIFICATION TESTING  

A functional test of each non-urgent alarm input signal will be performed after the GWACM 
modification is installed. The E10 self-test failure on each of the SSPS ULB, SGD, and UVD 
PCBs will be tested.  The acceptance criteria are as follows:  

 Each input signal must initiate the non-urgent alarm. 
 No partial reactor trip signal will be initiated in the SSPS train being tested.  

Perform a functional test of the GW alarm input signals.  The acceptance criterion is:  

 Each input signal must initiate a GW alarm with a partial reactor trip signal in the SSPS 
train being tested. 
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7 FAILURE MODES EVALUATION 

Plant reliability can be improved by minimizing the potential of inadvertent reactor trips 
associated with the SSPS GW alarm.  Plant safety can be improved by maximizing the SSPS 
availability via the new design SSPS ULB, SGD, and UVD PCBs that will immediately alert the 
operator with an audible and visual MCB alarm if an SSPS PCB fails a self-test, as opposed to 
being identified when the next surveillance test is performed to identify a degraded SSPS ULB, 
SGD, or UVD PCB. 

7.1 IDENTIFICATION OF NEW FAILURE MODES 

The failure modes and effects analyses (FMEAs) that were performed on the new design SSPS 
PCBs in Reference 9 confirmed that the FMEA that was performed for the SSPS that is 
contained in WCAP-7706, remains valid.  The new design SSPS ULB, SGD, and UVD PCB 
failure modes are the same as the original design SSPS ULB, SGD, and UVD PCBs.  The 
similarity of the FMEA results for the new design SSPS ULB, SGD, and UVD PCBs when 
compared to the original design SSPS ULB, SGD, and UVD PCBs confirmed that there will be 
no malfunctions of an SSC important to safety with a different result than any previously 
evaluated in the Updated Final Safety Analysis Report (UFSAR).  

Table 7-1 provides a summary of the current GW alarm design functions, the GWACM changes, 
and identifies those functions that are discussed in WCAP-7488-L and WCAP-7706 (References 
3 and 4).  The new design SSPS ULB, SGD, and UVD PCB self-test error is also included. 

WCAP-7672 Section III.D, “Alarm System” states: 

“If trouble in both trains should develop simultaneously, the reactor will be tripped automatically 
by the alarm system.”

Implementation of the GWACM will remove the GW alarm partial reactor trip inputs that are 
shown in Figure 4-1.  Therefore, the changes to the SSPS GW alarm failure modes are 
identified in Table 7-1.   

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)



W
ES

TI
N

G
H

O
U

SE
 N

O
N

-P
R

O
PR

IE
TA

R
Y 

C
LA

SS
 3

 
7-

2 

PW
R

O
G

-1
70

18
-N

P-
A 

Au
gu

st
 2

02
0 

R
ev

is
io

n 
0 

Ta
bl

e 
7-

1 
G

en
er

al
 W

ar
ni

ng
 A

la
rm

 S
um

m
ar

y 
of

 P
ro

po
se

d 
C

ha
ng

es
 

G
en

er
al

 W
ar

ni
ng

(G
W

) A
la

rm
  

G
W

 A
la

rm
 

Fu
nc

tio
n

D
is

cu
ss

ed
 in

 
W

C
A

P-
74

88
-L

 

G
W

 A
la

rm
 F

un
ct

io
n 

D
is

cu
ss

ed
 in

 th
e 

SS
PS

 F
M

EA
 

Fu
nc

tio
ns

 
C

ur
re

nt
 D

es
ig

n 
G

W
A

C
M

 D
es

ig
n 

W
C

A
P-

77
06

 
D

es
cr

ip
tio

n 

In
pu

t E
rro

r I
nh

ib
it 

Sw
itc

h 
in

 “I
N

H
IB

IT
” 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

Ye
s 

Ye
s 

In
pu

t E
rro

r I
nh

ib
it 

Sw
itc

h 
S1

, F
us

e 
FU

1 
(c

on
tin

uo
us

ly
 m

on
ito

re
d 

w
ith

 
op

en
 c

irc
ui

t a
la

rm
 a

nd
 tr

ip
)

Lo
gi

c 
Te

st
 S

w
itc

h 
A 

no
t i

n 
“O

FF
” 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

Ye
s 

N
o 

  
M

em
or

ie
s 

Te
st

 
Sw

itc
h 

no
t i

n 
“O

FF
” 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

Ye
s 

N
o 

  
Pe

rm
is

si
ve

 T
es

t 
Sw

itc
h 

no
t i

n 
“O

FF
” 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

Ye
s 

N
o 

  

O
ut

pu
t M

od
e 

Se
le

ct
or

 
Sw

itc
h 

in
 “T

ES
T”

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
Ye

s 
N

o 
  

Lo
ss

 o
f 1

18
Va

c 
O

ut
pu

t R
el

ay
 P

ow
er

 
(n

ot
 a

ll 
pl

an
ts

 h
av

e 
th

is
 fe

at
ur

e )
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
Ye

s 
N

o 
  

R
ea

ct
or

 T
rip

 B
yp

as
s 

Br
ea

ke
r r

ac
ke

d-
in

 
an

d 
cl

os
ed

. 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
Ye

s 
N

o 
  

Pu
lle

d 
ca

rd
 in

te
rlo

ck
 

(R
ow

 1
)

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

Ye
s 

Ye
s 

Th
e 

im
pr

op
er

 in
se

rti
on

 o
f a

ny
 C

C
B,

 
D

EC
, o

r S
AT

 P
C

B,
 o

ne
 in

 e
ac

h 
SS

PS
 

lo
gi

c 
tra

in
, w

ill 
ge

ne
ra

te
 a

 re
ac

to
r t

rip
 

si
gn

al
. 

Lo
ss

 o
f o

ne
 4

8 
V 

po
w

er
 s

up
pl

y
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

N
on

-U
rg

en
t A

la
rm

 - 
no

 p
ar

tia
l t

rip
 

Ye
s 

N
o 

  
Lo

ss
 o

f o
ne

 1
5V

 
po

w
er

 s
up

pl
y

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
N

on
-U

rg
en

t A
la

rm
 - 

no
 p

ar
tia

l t
rip

 
Ye

s 
N

o 
  

M
ul

tip
le

xe
r T

es
t 

Sw
itc

h 
to

 In
hi

bi
t 

G
en

er
al

 W
ar

ni
ng

 
w

ith
 P

ar
tia

l T
rip

 
N

on
-U

rg
en

t A
la

rm
 - 

no
 p

ar
tia

l t
rip

 
Ye

s 
N

o 
  

Pu
lle

d 
ca

rd
 

in
te

rlo
ck

(R
ow

s 
2-

5)
G

en
er

al
 W

ar
ni

ng
 

w
ith

 P
ar

tia
l T

rip
 

N
on

-U
rg

en
t A

la
rm

 - 
no

 p
ar

tia
l t

rip
 

Ye
s 

Ye
s 

Se
lf-

Te
st

 E
rr

or
 (E

10
 

or
 W

D
E)

N
on

e 
N

on
-U

rg
en

t A
la

rm
 - 

no
 p

ar
tia

l t
rip

 
N

o 
N

o 
 N

/A

**
* T

hi
s 

re
co

rd
 w

as
 fi

na
l a

pp
ro

ve
d 

on
 8

/1
8/

20
20

 6
:1

3:
07

 P
M

. (
Th

is
 s

ta
te

m
en

t w
as

 a
dd

ed
 b

y 
th

e 
PR

IM
E 

sy
st

em
 u

po
n 

its
 v

al
id

at
io

n)



WESTINGHOUSE NON-PROPRIETARY CLASS 3 7-3 

PWROG-17018-NP-A August 2020 
Revision 0 

7.2 GWACM FAILURE EVALUATION 

A failure modes and effects analysis was performed for the GWACM as shown in Table 7-2.   

A traditional FMEA uses a weight rating that is based on multiplying the criticality (C), likelihood 
(L), and detectability (D) rankings together, with larger values normally used to indicate more 
critical failure modes.  The combination of criticality and likelihood offers provides insight into the 
component’s impact on the mission if it failed or was at risk.  The combination of likelihood and 
detectability provides insight to the component’s need for monitoring, inspection, or testing.  
This combination offers insight into the surveillance test frequency and other maintenance 
considerations.  The operator response to the new non-urgent alarm will be in accordance with 
the new ARP.

The multiplexer test switch to generate an inhibit position alarm is not a component failure; 
therefore, it is not included in Table 7-2.  The multiplexer test switch inhibited alarm provides 
indication when one SSPS train is in test to prevent spurious alarms to the operator; while the 
opposite SSPS train provides indication during testing.  Multiplexing is a non-safety-related 
function; therefore, a partial reactor trip is not needed for the multiplexer test switch to generate 
an inhibit position alarm. 

The loss of a redundant power supply does not affect an SSPS train’s operability; therefore, a 
partial reactor trip is not needed.  Also, note that a failure of both of the 15V or both of the 48V 
power supplies in an SSPS train causes a reactor trip; therefore, a second power supply failure 
is fail-safe.  

The pulled-card interlock alarm is administratively controlled by limiting access to the SSPS 
train cabinets.  Verification that the SSPS ULB, SGD, and UVD PCBs remain inserted is self-
evident by the absence of an alarm from the pulled card interlock circuit.  A non-urgent alarm 
condition will occur when a PCB is pulled, or not fully inserted for card interlock Rows 2-5.  PCB 
insertion is confirmed prior to securing each SSPS train cabinet, by confirming there is no SSPS 
GW or non-urgent alarm condition. 

The addition of a PCB self-test failure indication to the non-urgent alarm ensures that PCB 
failures are immediately detectable.  Determination of the non-urgent alarm cause would require 
observation of local status indications at the affected SSPS logic cabinet.  The operator 
response to an SSPS non-urgent alarm condition will be in accordance with the new ARP to 
determine the impact on operability of the affected SSPS train. Only after the cause of the non-
urgent alarm has been determined, can an assessment be made regarding the affected SSPS 
train’s operability.

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)
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Table 7-2 SSPS General Warning Alarm Circuit Modification FMEA Impacts 

Failure
Symptoms/ 

Local Effects in 
the Affected 
SSPS Train 

Mitigating
Features 

System 
Effects Method of Detection 

Failure of one 
48 VDC power 

Supply

Loss of Power Redundant 
power supply 

None Non-Urgent Alarm 

Failure of one 
15 VDC power 

Supply

Loss of Power Redundant 
power supply 

None Non-Urgent Alarm 

Failure of SSPS 
UVD, ULB, SGD 

PCB self-test 

(WDE or E10 
self-test failure) 

Failure of the 
module (PCB), 

potential
inoperability of an 

RTS or ESFAS 
function 

Opposite SSPS 
Train 

Capability
to perform an 

RTS or 
ESFAS

actuation is 
maintained by 
the redundant 

train.

Non-Urgent Alarm 

Pulled Card 
Interlock 
Rows 2-5 

Failure of the 
module (PCB), 

potential
inoperability of an 

RTS or ESFAS 
function

Opposite SSPS 
Train 

Capability
to perform an 

RTS or 
ESFAS

actuation is 
maintained by 
the redundant 

train.

Non-Urgent Alarm 

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)
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8 NEW DESIGN SSPS PCB OPERATION AND TESTING  

The operation and testing of the new design SSPS PCBs is described in WCAP-17867-P-A.  
Implementation of the GWACM enables the SSPS self-test feature on the SSPS ULB, SGD, and 
UVD PCBs to activate a new non-urgent alarm on the MCB.  [xxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXX   X] a,c  The only operational change to the new design 
PCBs associated with the GWACM is the external (jumper and switch) alarm circuit 
configuration that will provide a remote non-urgent alarm on the MCB.  No changes are required 
to the SSPS ULB, SGD, UVD, and SAT PCB design to implement the GWACM. 

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)



WESTINGHOUSE NON-PROPRIETARY CLASS 3 9-1 

PWROG-17018-NP-A August 2020 
Revision 0 

9 ASSESSMENT OF REGULATORY REQUIREMENTS GUIDANCE 
AND INDUSTRY STANDARDS 

WCAP-17867-P-A provides a cross-reference between the regulatory requirements, selected 
guidelines, and Industry Standards identified in NUREG-0800 Chapter 7, Table 7-1 
(Reference 10), that are applicable to the new design SSPS PCBs.  WCAP-17867-P-A identifies 
the applicable regulation, guidance or Industry Standard, whether the SSPS new design SSPS 
PCB changes are in compliance, in partial compliance, or not in compliance, and the basis for 
non-compliance.  The topical report sections and/or external references that provide information 
supporting the new design SSPS PCB compliance with each regulation and guideline are also 
listed.  

Many of the regulatory requirements, selected guidelines, and Industry Standards listed in 
WCAP-17867-P-A apply on a system level.  The new design SSPS PCBs were designed to 
maintain the current SSPS design and licensing basis so that installation of the new design 
PCBs has no impact on the SSPS’ ability to perform its safety functions.  The original design 
SSPS was designed to IEEE Std. 279-1971 (Reference 11).  The new design SSPS PCBs 
comply with IEEE Std. 603-1991 (Reference 12). The SSPS GWACM does not impact the new 
design SSPS PCB design and licensing basis.  

Aside from the new design SSPS PCBs, the components used in the implementation of the 
GWACM are not digital and do not contain any programmable devices.  The design of the SSPS 
ULB, SGD, UVD, and SAT PCBs has not changed from the design that was approved by the 
NRC in WCAP-17867-P-A.  The self-test function existed on the PCBs that were approved in 
WCAP-17867-P-A and the regulatory requirements, selected guidelines, and Industry Standards 
for these PCBs were addressed in WCAP-17867-P-A.  [XXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX] a,c
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10 SUMMARY AND CONCLUSIONS 

Implementation of the GWACM improves plant reliability by minimizing the potential for 
inadvertent plant reactor trips associated with the SSPS GW alarm.  The inputs removed from 
the GW alarm will be moved to a new non-urgent alarm that does not cause a reactor trip signal 
in the affected SSPS train.  Plant safety will also be improved by maximizing SSPS availability 
via the new non-urgent alarm to immediately alert the operator if an SSPS PCB fails a self-test.  
The addition of a new non-urgent alarm will allow plants to enable the new design SSPS PCB 
self-test function to provide remote indication of a self-test alarm condition on the MCB.  The 
GWACM will alert the operator with an audible and visual MCB alarm if an SSPS PCB fails a 
self-test, as opposed to being identified when the next surveillance test is performed to identify a 
degraded SSPS ULB, SGD, or UVD PCB. 

The GWACM involves reducing the number of inputs to the SSPS GW alarm circuit by removing 
the loss of one 15 VDC power supply, the loss of one 48 VDC power supply, the multiplexer test 
switch selected to the “Inhibit” position, and the pulled card interlock.  These inputs will be 
moved to a new non-urgent alarm.  The non-urgent alarm will interface with the MCB 
annunciator system to indicate using a separate alarm window.  The separate annunciator 
window configuration for the GWACM will provide an indication on the MCB of the status of the 
SSPS train.  The operator response to the annunciator will be in accordance with the new ARP.  
The new annunciator window will have the capability to identify a non-urgent alarm condition in 
each SSPS train.  The reduction of inputs to the SSPS GW alarm will reduce the likelihood of 
inadvertent reactor trips while maintaining plant safety with the remaining inputs to the GW 
alarm that will provide input for a partial reactor trip signal as originally designed.   

The GWACM also enables the non-urgent alarm to indicate if a new design SSPS PCB failed a 
self-test.  The new design SSPS ULB, SGD, and UVD PCBs all contain built in self-test 
features, including a self-test function that continuously tests the functions of the PCB’s basic 
logic and output drivers.  Protection channel trips and actuation signals received during the 
performance of self-test processes will result in a reactor trip or ESFAS actuation, when 
required, as originally designed.  The SSPS PCB self-test feature does not impact the Technical 
Specification SSPS surveillance tests or impact the SSPS protection functions.  The self-test 
feature provides early detection of a potential component failure, including logic operation and 
input power failure.  The continuous PCB self-tests on the SSPS ULB, SGD, and UVD PCBs 
are designed to facilitate timely recognition and identification of equipment that is not performing 
as designed, so that maintenance can be performed.  The addition of LED indications on the 
visible card edge of the new design SSPS PCBs provide signal status information that is not 
available on the original design SSPS PCBs.  These features, in conjunction with the GWACM, 
will alert the operator with an audible and visual MCB alarm if an SSPS PCB fails a self-test, as 
opposed to being identified when the next surveillance test is performed to identify a degraded 
SSPS ULB, SGD, or UVD PCB. 
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APPENDIX A – PWROG CORRESPONDENCE AND RESPONSES TO 
NRC REQUESTS FOR ADDITIONAL INFORMATION 

This section contains the following correspondence:

1. Request for Additional Information Email from Mr. Brian Benney, NRC to Mr. Chad 
Holderbaum, PWR Owners Group, April 2, 2018 

2. OG-18-162, Transmittal of the Response to NRC Request for Additional Information 
Email for WCAP-17018-P/NP, Revision 0, “Solid State Protection System General 
Warning Alarm Modification” (PA-LSC-1366), July 5, 2018 (ADAMS Accession No. 
ML18191B172) 

3. Second NRC Request for Additional Information Email from Mr. Jason Drake, NRC to 
Mr. Chad Holderbaum, PWR Owners Group, August 19, 2019 

4. OG-20-85, Transmittal of the Response to the Second NRC Request for Additional 
Information for WCAP-17018-P/NP, Revision 0, “Solid State Protection System General 
Warning Alarm Modification” (PA-LSC-1366), March 13, 2020  
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Frnm: No-Repjy@a mrdec.amw.m ii [mailto:No-Reply@amrdecarmy. mi I] 

Sent: Monday, April 02, 2018 3:10 PM 
To: Holderbaum, Chad M. 
Subj,ect: AMROIEC Safe Amess FNe Exchange Delivery Notice 

Di,r-ectreplies wi ll not be re.ad bya human. 

***00 , OT FORWARD*** 

Plea.se note, IAW Para 4-5.a(S) and! 4-12Jc, A.R 25-2, it is a v iolation of SA.FE security policy t o 

share/for.•,c1rd Package passwords. 

You must contact the Pac!kage originator, Brian . Bennev@nrc.gov to have th e Package re-sent via SAFE 
( http,s :/jiur ldefense. proofpo int.com/v2/un? u=https-

3A safe.amrdec.army.mil safe &d=DwlGaQ&c=ScwSQ
WOYkzmgQckG2 U Mv F15wU07Dofbl j M Rh6PGnA&r-C2ghfacE Ms6g-

d FoJ 3 BKUNFO E.PAf2mcr [GYcvYNnO Hc&m=xA YZSV-7M E.WZJ.Y1Aul9 DS.zbdbc-tJ Ml-
40MkmteBZTM &s;::yYmk F JNxFSdwJ6WiDsFimVcxVkg.lg3yu bJl-1 jyASl4&e=) to ot her use rs. 

OTI CE: If any d'oubt exists as to the safety or origjn o f the fi le{s) or the veracity ofth e sender, th e 
reci p1e.nt readT ng this. message should OT download the file(s) andl should contact the appropriate 

Information Assurance Security Officer immediately for further guida nee. 

Brian Benney, Brian.Benney@nrr..gov has granted! you access to a file{s) uploaded on 4/2/ 2018 2:0957 
PM Central Time Zone, USA. 

File Description: RAl:S for PWROG 17018 

Package l'D: ] 3046493 

The fi ile(s) will be available at: 

https://ur ldefense .p roofpo int.com/v2/u rl ?u=https-3A safe.amrdecarmy. mil safe pidku pfi les .aspx-

3Fid-3D1304649!3&d=Dwl Ga.Q&c=Scw5Q-
'NOYkzmgQckG2 U Mv F15wUD7DoFbJ j M Rh6PGnA&r-C2ghfacE Ms6g-
d FoJ3 BKUNFO E.PAf2mcrjGYcvYN fl1J Hc&m=xA VZBV-7M E.WZ1Y1Aul9 D5zbdbc-tl M1-
40MkmteBZTM &s;::QAphv3 WhfpymnKEVd N09z TaQE6qv4BpOROaa80cwo&e= 

Until: 4/12/2018 

If you have que5tions or need assistance w,ith th e contems of the packages, p1ease ,contact the padkage 
origi naror_ 
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If you requi re tech nical assistance, ple.a,se contact the AMRDEC SAFE Team at usarmv.red!itone.rdecom
amrdec.mbx..safe-team@m air. mil or call 256-33 6-1200 and refere nee Package ID 13046493 and include 
.a copy of this email message in your re quest 

Thank you. 

***This message may be forward ed to IJiSarmv.red.stone.rdecom-amrdec.mbx.safe-team@mail. mil fo r 
t echnical support purpo-ses. *** 
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By letter dated February 1, 2018 (ADAMS Aroessioo No. Ml 18039A033), the PWH Owners 
Group (PWROG) docketed WCAP-17018-P/NP, Revision 0, "Solid State Protection System 
General Warning .Alarm Modification." The staff has reviewed this report and detem1i11ed that 
additional information is required (as explained below). 

The solid state protection system (SSPS) is equipment that is used for the voting and ac.tuation 
logic porlion of some Westinghouse designed nudear power plants (NPPs). This equipment 
was previously evaluated and approved by NRG (Originally perWCAP-7488-l and WCAP-
7672; most raoently by ADAMS Accession No. ML 14160A 143) to meet the requirements of the 
GDCs (i.e. , 1CI CFR 50 Appe 1dix A) and IEEE 279-1971 , "Criteria for Protection Systems fur 
Nudear Power Generating Stations .. " Specifically, the GDCsstate: 

"Criterion 23-Protecfion system failure modes. The protection system shall be designed 
to fail into a safe state or into a slate demonstrated to be acceptable on some other 
defined basis if conditions such as disconnection of the system ... are experienced.~ 

Furthermore, IEEE 279-1971 states: 

"4 .. 11 Channel Bypass oir Remova · frnm Operation. The system shall be designed to 
permit any one channel to be mainmined, and when required, tes-ted or calibrated during 
power operation without initiating a protective action at the systems level. During such 
operation the active parls of the sys,tern shall of themselves continue to meet the single 
failur,e criterion. 

Exception: ·one-OUt-of-fwo" ,systems are pennitted fo viofate the single failure criterion 
during channel bypass provided fhaf acceptable reliabifity of operation can be othruwise 
demonstrated. For example, the bypass time interval required for a tesf, calibration, or 
maintenance operation could be shown to be so shorl fhaf the probability of failure of the 
active channel 11110u/d be commensurate with the probability of failure of the ~one-out-of
two • system dwing ifs normal interval between tests." 

The submitted WCAP proposes to chainge the failure modes of some of the SSPS 
equipment Specifically, the pulled card interlocks in Rows 2-5, wi ll no longer ge ,.er.ate a half
trip and alam,, but rather just an alarm. To continue the review, NRC staff need the follow'ing : 

('1) Please describe the pulled card interlock circuit Please describe all of the ways that (or 
conditions in which) these pulled card interlock signals are generated. Specifically, are 
there any card failures (in Rows 2-5) that currenffy resu lt in a pulled card interlock signal 
(i.e., alam, and a half-trip - Fail Safe)? 

If 1he implementation of this WCAP would allow a card failures (in Rows 2-5) to no 
longer fail safe, bl.It only to provide an alam1, please explain why and how only 
generating an alarm is acceptable. 
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(2) Please describe how this WCAP will be referenced in 10 CFR 50.59 
Screens/Eva!ualions. Specifically, the letter dock.eti n.g the WCAP states: 

"PWROG-17018 is being submitted foc NRG review and approval. Licensees will 
reference the NRG-approved Topical 'Report in their rn CFR 50.59' 
Screens/Evaluations associated wilh the implementation of llie modifi calioo to 
the GW alam1. • 

Further, the WCAP states on page 1-1: 

"A 10 GFR 50.59 Evaluation that was prepared for the PWROG reviewed the 
SSPS design basis documents and determined that the proposed SSPS 
GWACM could not be implemented v.~lhout prior NRC rev·ew and approval." 

Please discuss the specific 50..59 criteria (e.g., Criteria 1-8), that NRG endorsement of 
this topical report would address, and to what extent, with respect to a licensee 
referencing the topical in a future site-specific 50.59 evaluation or tAR. 

Also, please identify the licensing conflicts that this topical report is addressing with 
respect to: (1)the approved SSPS design basisdocument(s), (2) applicable regulations, 
and (3) any applicable guidanoe documents. 
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July 5, 2018 

OG-1M62 

U.S. Nuclear Regulatory Comm:issi:on 
Document Control Desk 
11555 Rockvillle Pike 
Rockvill.e, MD 20852 

Subject PWR Owners Group 

Program Management Office 
1000 Westing;hcruse Drive 

Cralillberiy T=-nslli1>, f'enm,'.,fvani:a 16066 

WCAP-17018-P/NP, Revision 0 
Project Nlurnber 99'902037 

JcaosmiUal pf Cb@ B@IPPOSt to NBC R,equut fpc Additional lofoon,atioo 
Emaill for WCAP~1Tilffl8..PJNIP, Revision 01 "Solid State Protection System 
Geoeral Wamiog AJaan Modjficat;oo," (PA:LSC-13fi6) 

References: 
1.. letter Submitlal of PWROG-17018-,P/t-,IP, "Solid State Prolectlon System General 

Warning Alarm ~di 1cation,'' PA-LSC-1366 dated February 1 2018 (ADAMS. 
Accession No. Ml 18039A0!33) 

2 .. NRC .Acceptance for Revlew of the Pressurl!zed Water Reactor Owners Group 
Topical Report PWROG-17018-PJNP, •solid Stale Proteciion System General 
Waming Allam, Modif,ication,~ dated Marcl11 13, 2018 

3.. Request for Addi.tlonal llnforma-lion Email from Mr. Brian Benney, NRG to Mr. Chad 
Hotderbaum. PWR Owners Group dated April .2 2018 

On February 1, 2.0-18, in accordance witll the Nudear Regulatory Commission (NRC) loplcal 
Report (TR) program for review and acceptance, lhe Pressurized Water Reactor Owners Group 
(PWROG) requested foITTial NRC review and approval of PWROG-17018-PJNP, Revision 0, 
"Solid Slate Proteclion System Gene.ral Warning Ala.rm Modi cat-ion~ for referencing 1n 
regulatory actions (Reference 1 ). 

The NRC Staff accepted !he apical Report for review ,on March 13, 2018 (Reference 2). 

The PWROG was no~ified on April 2, .2018 of the NRC staffs detemii.natlon tlnat additional 
Information was necessary to coinplete tile review (Refereooe 3). 

Enc!losure 1 to this lel:ler provides lhe 1response kl Reference 3. 
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U.S. Nluc~~ar Regulatory Commission 
OG,-18-162 

July 5, 2018 
Paga 2 of 2 

It you have any questions, please do not hesitate to contact me at (805) 545-4-328 or 
Mr. W. Anthony Nowinowski, Program Manager of 1he PWH Owne;rs Group, Program 
Management Office at (412) 374-6855. 

Sincerely yours, 

Ken Schrader, COO & Chairman 
PWR Owners Group 

JIKS:am 

Enolosure 1: Responses to NRC RAls 1 and 2 on PWROG-17018-P / PWROG-17018-NP • 
L TR-Pl&E-1 8-024 (Non-Proprietary) 

cc with enclosures: 
PWROG Steering and Management Committee 
PWROG Licensing Committee 
PWAOG l&C Working Group 
PWROG PMO 
B. Benney, us NRC 
J. A111drachek, WEC 
J. Moorehead, WEC 
T. Gruber, WEC 

Elotclr0ttit.ally Appro~ed Records are Auth,mticatctl in the Elecmmic Doc,unent JfaJtagemml S)aem. 
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LTR-PL&.E-18-024 

AITACKMENT 1 

Responses to NRC RAls 1 and 2 
oo PWROG-17018-P / PWROG-17013-NP 

(Non~ Proprietary) 

0 2MS Wegtingoo1.1s,e E~.:trie ~ey LLC. All RlghL$ Reser\'eJ 

•H TI!is reootid wa. final approwd ,on 61281201 s 9:10:33 AM. (This slalemsnl w.a.s .ili<fded by 1M PRIM!, sys!OOI ~ Its valldaUon) 
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By r.etter dated February 11. 2018 (ADAMS Accession No. MU8009A033) , ~he PWR Owners 
Grouip {PWROG) docketed WCAP-17018-P/NP, Revision 0, "So□d state Protection System 
General WamingI Alarm Modificatton." The staff has reviewed fh.ls report. and determined that 
additional information is requ ired (as explained !below). 

The solid state protection system (SSPS) is eq;u1ipment that is used for ttie voting and actuation 
logic portion of some Westinghouse designed n1uclear power plants {NPPs}. This equipment 
was pre11lous ly evaluated and approved by NRC (Originally per WCAP-7 486-'L and WC/>.P-
7672; most recently by ADAMS Accession No. ML 14260A 143) to meet the requ•irements of the 
GDCs (I.e., 10 CFR 50 Appendix A) and IEEE 279-1971, "Criteria for Protection Systems for 
Nuciear Power Generating Stations." Specifically, 1he GIDCs state: 

"Ctiterion 23-Proteotion system failura modes. The protection, system shall be designed to fail 
into a safe state or into a state demonstrated to be acceptable o:n some other defi ned basis lt 
conditions such, as disocmnecoon of the system ... are experienced.~ 

Furthermore, IEEE 279-1971 states: 

"4 .11 Channel Bypass or Removal firom Operation. The system shall be designed to permit 
a,ny one channel to be mafntained, and when required, tested or calibrated during power 
operatt-on without lnillaling a protective action at the systems lev,eL During such operation the 
active pa,rts of the system shall of themsel\l•es continue to meet the single fa!lure criterion. 

Excep1ion: "One-out-of-twoff systems are permitted to violate the single failure criterion during 
channel bypass provided that aooeptable reliability of operation can be otherwise 
demonstrated. .For example, the b•ypass time interval required for a test, oalibration, or 
maintenance operation oould be shown to be so short that the prob.ability ottailuro of the aciive 
ohannel would be commensurat9 with the probab!1ity of failure of the ~one-OUt-of-two· system 
during its normal interval between t151sts." 

The submitted WCAP proposes to change the failure modes of some of the SSPS 
equipment Specifically, the pulled ca;d interlocks in Rows 2-5, will no longer generate a half
trip and al a11m, but rather just an alarm. To contlnue the review, N.R.C staff need ~he following: 

{ 1) Please describe the pulled card interlock c ircuit P lease describe aill of the ways that (or 
condruon.s In which) these pulled card Interlock slgn-aJs are genera1ted. Specifically, are there 
any ca.rd failures (In Rows 2-5} that currently resu lt In a pulled card Interlock signal {I.e. , alarm 
and a half-trip - Fail Safe)? 

H the implementation of this WCAP would allow a card failures (in Rows 2-5) to no longer fail 
safe, but only to provide an alarm, please explal.n wily and how only generating an alarm is 
.aoceptabr.e. 

IResponse t o RAI 1: 

Section 4.1 of PWROG-17018-P discusses the pulroo card interlock function. The pulled card 
interlock signal pa$Ses through each unh\/€rsal logic (ULB) , safeguards driver (SGD) and 
undervolted driver (UVD) card [n the same row in the SSPS rack.s in stirles with the semi
automatic (SAT) ,card pullled card interlock input. This signal istha same in bo~h the original 
destgn UlB, $GD,. and UVO card and the new design ULB, SGD, and UVD card:S. 

1 
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On the original design ULB, SGD, and UVD cards, the signal passes through a printed cir,cuit 
card trace between the -card interlock connector pins (Pins 21 to 22) to confi11m that the cards 
are installed and fully inserted into, the SSPS card cage connectors . The original design cards 
do not have any ~f-diagno$tiC f\.mc~ion and no ,ci rcuit failure c .:1n ge nerate- a pulled ,card 
interto~k alarm . 

The new desrgn ULB, SGD, and UVD cards incorporate the interlock function and also include 
circuitry to initi<ate a card inlerl,ock alarm (whioh iis not contained irn the original des.ign cards), if a 
car<I self~test alarm (1:10) or Watchdog Err-or (VVDE) occurs as dris.cussed in Section 4 .1 of 
PWROG-170118-P . As discussed in Sections 4 . 1 and 5.2 of PWROG-17018-P, the circuit that 
affects t he pulled card inteJiock will be enabled as part of this modmcation to the GWA drcui,t 
This modification will provide an alarm ,on the ma 1in ,control board (MCB) that would icfenti,fy a 
potential inoperability of Iha affected SSPS train. Tile non-urgent alarm modific.:1tion can only 
be iimplemented with the new design cards (Ul.:B, SGD, UVD, and SAT). 

Section 7 .2 of PWROG-17018-P discusses the fail me modes associated with th,e moditicati o,n to 
the GWA circuitry. By ellmlnating the partial trip, from lhe pulled card interlock, thls modification 
lntroduoos 1he potential for two Inoperable SSPS trains If one ULB,. SGD, or UVD card in rows 2 
- 5 is pul ed from one SSF>S train and the other SSPS train is being tested or has a ULB, SGD, 
or UVD ca1rd r-emoved. However, adminisliratlve controls, are in place that pr,event testing or 
maintenance to be performed on both SSPS trains at the same time. T,hese administralive 
oont~ols address the potential of two inoperable SSPS tralrn,s due io a puiled U LIB, SGD, or UVD 
card in rows 2 - 5. These cards w,o,uld be insert.ed tn the card frame, and could only be removed 
during maintenance or testing activities in the SSPS tra irn. 

The new design SSPS cards contain local card edge incllcations (as discuss-ed Appendix A of 
WCAP-17867 ~P-A} such th,at it is confirmed: that the ULB. SG D, and UVD cards are fuUy 
inserted into tile car,d frame of the SSPS train by lhe absence of the loca l LED in.d1cation on the 
card. For example, the new deslg,n cardls oontaln a green LED indicatlo,n I.hat indicates whether 
there is power to the card, i.e. , these LEDs are mumiMted when the card is fully iinserted in the 
card frame, If a card Is not fully Inserted or pulled from ffle card frame, the LED wm not be 
illuminated. Eaotl of the new design cards th•at include the self-test feat1Jre (i.e., the ULB, SGD, 
and UVD) contain a red LED indication that ill'Uminates a self-test al·arm (E10) or a Watchdog 
Error (WOE) orours. The il"lumination of the red LEID d ifferentiates between an i1ssue asso.ciated 
with testing, versus a ca,rd that i$ not fully inserted into t he card f rarne, i.e., a pulled -card wttt1 no 
green LED illurnrnated. 

Section 7. 2 o,f PWROG-1 701 8-P discusses that the response to the non-urgent al arm will be the 
same as the response to the receipt of the current GW Alarm (which currently results in a parlial 
t!l'ip condition). Aside from the non-urgent alenn a,ssociated with the pulled card interlock, the 
other non-urgent alarm inputs do not Impact the Operability ofthe SSPS Tra1in. Theref"Ore, if a 
non~urgent al arm, is initiated on the MCB, the following admilnistrative controls will confirm the 
stab.1$ of ea,ch SSPS train. 

1. The current administrative controls discussed above that prevent te-sting or 
mainte:nance ac~ivities to be perfom,ed on both SSPS trains at the same time. These 
administrative controls prevent a card from being pulled i1n both SSPS trains at the, same 
time. 
2 . Admini:smmve -controls willl be implemented after the non-urgent alarm 
modification iis installed and will fequire inspecting the card edge LEDs In the affected 
SSPS train(s) when a non•ur-g ljnt alarm exists on the MCB to confirm that no ULB, SGD, 

2 
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or UVD has been pulled and that the non-urgent alarm is not associated wilh a card self.
test alarm (IE10) or Watchdog Error (WOE). Tile inspec~ion of the card edge LED is 
required', as an ini1tial response to the non~urg,ent. aJarm, because the noll-urgent aI1arm Is 
not reHashed. 

(2} Please describe how this VVCAP will be referenced in 1 o CFR 50.59 Screens/Evaluations. 
Specifically , the letter docke,ting the WCAP states : 

•pWRQG-17018 is being, submitted for NRG review and approval. Licensees w ill reference lhe 
NRG-approved Topical Report in 1heir 1 O CFR 50.59 Screens/Evaluations associated with the 
implementation of the modification to the GW aI1arm." 

Further, the WC.AP states on page 1-1: 

"A 10 CFR 50.59 Evaluation that was prepared for the PWROG reviewed the SSPS design 
basis documents and determined that the proposed SSPS GWACM could not be impfemenl.ed 
without prior NRC review and approval." 

Please discuS-$ the specific 50.59 criteria (e.g. , Criteria 1-8), that NRC endorsement of this 
topical r,eport would addr,ess. and to what extent, with respeot lo a lic~ms~ referencing the 
topical In a future sile-spec!flc 50.59, evaluation or LAR . 

A lso, please identify the licensing conflicts that thfs topical report 1is addressing with respect to: 
(1) tlhe approved SSPS design basis document(s) , (2) applicable reguJations, and (3) any 
applicable guidance documents. 

Response to RAI 2: 

In the current GWA circui~ry . a partial reactor trip signal! wrn be iniUated if any of tile fol lowing 
co,nditions exf.st in o ne-SSPS train: 

• The lo1;i;s of a 15vdc power supply 
• The loss of a 48vdc powersupply 
• The multiplexer test switch in the "Inhibit" position 
• The pullled card irnterlOC!k 

If any of the above conditions e.xkSt In the $E!CCnd SSPS ~rain, a reactor t rip will oc:cur. 

The UFSARs for some plants with an SSPS contain a discu~ion of the GWA in the- Fai lure 
Modes and Effects Analysis Secti:on for the RTS, and the conditions that will cau.se a GWA, 
indud1ing any the 4 ,conditions identified above. 

ti, 

Additionally, the UFSARs for some ofthe p.lanls w ith an SSPS referenoe WCAP-7672 , ~solid 
Slate 1Logfc Protection System Description," the Non-Proprietary version and/or the Proprietary 
version of that WCAP, i.e., WCAP-7488-L. The 4 conditions identified above are discussed in 
the· WCAP, which was approved by the A.EC in a letter from the United States Atomic Energy 
Commissi.on to Mr. Romano Salvatori, Manager, Nuclear Safety Department. s igned by D.B. 
Va$$a,llo, Chief, Light Water Reactors, Project Branch 1-1, Directorate of Licensing -
Regulati.on, Enclosure: "Evailuation of WCAP-7488-L and WCAP-7672." Ma:rch 6, 1974. 
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The rasponse to Question 1 In a 50.59 Screen was ·'Y es ," I.e. , "D oes the aoti,v ity to which this 
screening applr.es represent" 

"A modification , addition to, or removal of a structure, system, or component (SSC) such tha.t a 
design funciion as described in the Updated FSA.R is adversely affected?" 

Basis for the "Yes;• response: 

Th-a partial reactor trirp condition caused by the GWA will be eliminated for fo urr destgn input 
fu nctio:ns. Removal of the Loss of one 48 voe Power Supply, Loss of one 15VDC Power 
Supply, Mullipl.exing Test Switch to ln.hjbit, and Pulled Card Interlock in,puts to, rhe General 
Warn1ng Alarm clrcuil poses a potential adverse impact to a design functJion of the SSPS, which 
requir8'S tMs chan,ge to be screened In for further evaluation. 

The SSPS Is designed to inil:late a reactor trip function for those inputs that are proposed to be 
removed from the GW Alarm ,reactor trip circuit. Therefore, the proposed activity rs a 
modrification to an SSC such that a desig n function as described in lhe Updated FSAR may be 
adversely affected. 

The response to Ou~tion 6 , as stated below, In a 50.59 Evaluation was "Yes": 

"Ooos the proposed activ ity create the possibility for a matfunotl on o:f an SSC important to safety 
with a different result than, any previously evalua ted in the Updated FSAR?" 

Basis for the "Yes," response: 

The proposed change would result In a malfuncti1on of en SSC important to safety with a 
different result lhan, an,y previou,sly evaluated in the plant FSAR, because any ,of the 4 reactor 
!rip inputs would no longer generate, a partial rae-actor trip i11 one SSPS t r-ain , and a reactortrip if 
any oHhose inputs were received in both SSPS trains. 

Additionally, WCAP-748,S-.L/WCAP-7672 discusses the NRG-approved SSPS design, which 
discusses that any oflllose 4 inputs would result in a partial reactor trip in one SSPS t rain, and 
a reactor trip if and of those inputs were reCtJived in both SSPS trains. 

It should be noted that the loss of both 1 Svdc or 48vdc power supPl!es in one SSPS train will 
Initiate a reacto,r trip . This destgn feature i:s not affected by the modification to t he GWA 
-cl,roui1ry. -

PWROG-1701 B contains tile jushftcafion for eHminating the SS PS GW alarm :partial reactor nip 
inpu!: function associated with any of the 4 conditJO ns discussed above and relocated those for 
input functions to a non-urgent alarm on the MCB. 

After the NRC i$$ues !!he Flna,I Safety Evaluation for PWROG-17016, arnd the NRG approved 
Topical Report {TR) is aooopted by the NRC, the NR:C approved TR will be referenood in the 
UFSAR, in addition to WCAP-7672, ffSoltid state Logic Protection System Desorlptlon," the Non
Proprietary version and/or t he Proprietary version orthatWCAP, i.e., WCAP-7488-L, as part of 
the UFSAR change that deletes the 4 conditi.ons discussed abov-e, that result in a partial reactor 
trip in one SSP8 t rain. 
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While the 50.59 Sor-eenrEvaluation has not been prepared, the response to Question 11 in the 
50. 59 Screen discussed abov,e, may be "No" based on the N RC approved TR,· or if the, 
respo,nse to the UFSAR change in the 50.59 Screen is -Yes" i.e., ts Screened in, the re-sponse 
to Question 6, in the 50.59 Evaluation would "No" based on the NRC approved TR. 

s 
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Firom: Drake, Jason <Jason.Drcike@nrc .gov> 
Sent: Monday, August 19, 2019 2:09 PM 
To: Holderbaum, Clhad M.<holdercm@westinghouse .com>; Andra chek, James D 
<and racid@westinghouse.com> 
Cc: Morey·, Den nis <Dennis. arey@nrc.gov> 
Subject: RE: For Review: Second Roun d HAis fo r SSPS Topi cal Report PWROG-17018 

lmportancce: High 

[Externa l Email) 
Gems, 

My management would like an update on the RAJ review and responses. Based upon the 7125 
clarification call, your next actions were to submit the formal responses and identify scheduling 
options to hold a pubic meetiflg. Can you please provide me with targets for both? 

Thanks, 
Jason 

Firom: Drake, Jason 
Sent: Wednesday, June 19, 2019 3,:00 PM 
To: Holderbaum, Chad M.<holdercm@westinghouse.com>; Andra chek, James D 
<and racjd@westinghouse.com> 
Cc: Morey, Denn1is <Dennis.Mo rey@nrc.gov> 
Su'bject: For Review: Semnd Round RAls for SSIPS Topical Report IPWROG-17018 
lmportanc:e: High 

Chad, 

By etter ds1ted F,ebruary 1, 2018 (ADAMS Accession No. ML18Cl39A033), the Pressurized 
Water Reactor Owners Groop (PWROG) requested review and approval of the subject top.ical 
report. The topical report proposes a modification that rep aces 4 automatic partial (half) reactor 
trips with a Non..JUrg,ent ala.rm. The topical presumes, but does not describe, that appropriate 
operator actions will be taken in the event of an alarm. The purpose of the modifi cation is to 
eliminate possible sources of unnecessary r,eactor trips if one of a certain set half trip oon clilior.s 
already exist in the opposite train. 

By etter dated March n , 2018 (ADAMS Accession No. Ml1 B057A080), the NRC accepted lhe 
topical report for review_ By email from Mr. Brian Henney, NRG to Mr. Chad Holderbaum, PWR 
Owners Group dated April 2, 2018, the NRC requested additional information. By letter dated 
July 5, 201'8 (ADAMS Accession No. ML 181918172), the PWROG responded to this request for 
additional information. The NRC staff has examined the response and has identifi ed additional 
information (secure file link below) that is needed to complete its safety review under re evant 
regulations and implementing guidance for instrumentation and control safety_ 

htt_ps:/lusnrc.box.oomls/nkg91udxdo07ew15ffvp780ge:wbgilhb [usnrc..bax..coml 

The date of J'uly 19',. 2019 is requested for your response. 

Please co 1taci me with any questions. 
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Jason Drake, 
Project; Manager 
Lirensing Processe-S Branch (Pl.PB) 
Di1,"'1.Sion ofLirensingProjects 
Office ofNude.ar Reactor Regulation 
PhDJU:'{ (301) 415-8378 
Locatioru 012-H20 
Email: jasoo.drake,amrc. e-o.' 
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NUClEAR REGULATORY COMMI SSION 

SECON0 REQUEST FOR ADDITIONAL INFORMATION 

PWR OWNERS GROUP TOPICAL REPORT PWROG-17018-PINP, REVilSION 0,. 

"SOLID STATE PROTECTIION SYSTEM GENERAL WARNING ALARM MODIFICATIION!.' 

By letter dated February 1, 2018 (Agencywide OocLJments Access and Management System 
(ADAMS) Accession No. ML 18039A033), the Pressurized Water Reactor Owners Group 
(PWROG) requested review and approval of the subject topical report_ The topical report 
proposes a mod ification that replaces 4 automatic parlial (half) reactor trips with a Non-Urg:ent 
a lam1. The topical presumes, but does not describe,. that appropri ate operator actions \1.iill be 
1aken in 1he event of an alarm_ The purpose oflhe modification is to eliminate possib!e sources 
of unnecessary reactor trips if one of a certain set half trip conditions already exist in the 
opposite train. 

By !etterdated March 13, 2018 (ADAMS Accession No_ ML18057AOB0), 1he RC acoepted the 
top-cal report for review_ By email from Mr. Brian Benney, NRG to Mr. Chad Holderbaum, PWR 
DNners Group dated April 2, 201.8, the NRC requested additional information. By letter dated 
July 5, 2018 (ADAMS Accession No. ML18191B172), 1he PWROG responded to this request for 
additional information. The NRC staff has examined the response and has identified the 
,enclosed addilional infom1atio11 lhat is needed to complete its safety reviev,, under relevant 
regulations and rmplemen1i11g guidance for instrumentation and control safety 

Bt!ckground 

The NRC approval of a facili ty change on a generic basis through a topical report focuse-s on 
1he aroeptance criteria related to safety and compliance in the standard review plan. NRC has 
examined the previous response to the request for additional information and has identified 1he 
follo•1.~ng additional infomiation that is needed to complete its safety review under relevant 
instrumentation and control regu lations and guidanoe. 

The NRC is not evaluating whether implementation of the associated modification by each 
licensee will satisfy the requirements of 10 CFR 50.59(c)(2J. Each licensee must consider its 
licensing basis in who e as provided in the final safety analysis report and plant specific 
configurations involving lhe SSPS in its 10 GFR 50.59 evaluation. More specifically 50.59(c)(2) 
stat.es a licensee shall obtain a I icense amendment pursuant to Sec" 50.9 0 prior to implementing 
a proposed change if the change meets any of the eight criteria related to potential 
malfunctions, accidents, and me1hods established wilhin (c)(2). 

Therefore, 1he safety evaluation of the topical report cannot generically pre-approve an outcome 
of ,each licensee's evaluation against specifi c 10 CFR 50.59 criteria. The safety evaluatton of 
1his topical report wi II only address only the generic safety issues associated \lilh making the 
proposed change. These generic technical findings may be referenced in site-specific 50.59 
,evaluations, to the extent that NRC approves the specific desig,n configurations and operations 
in the TR as an acceptab le way of generically n eeting regulatory requirements. 

1 
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Second Reguest foir Additionall Information 

(1) The original, NRC topical report on the SSPS system (i.e., WCAP-7488-L, "Solid Slate logic 
Protection System Description" - Proprietary) identified that removing a logic card from a 
division of the SSPS (when the other division is in.operable due to certain specific 
conditions) was a malfunction explicitly considered and was addressed by implementing an 
automatic reactor trip if this malfunction occurrnd (i_e_, per GDC 23, fail safe when 
discmmeoted),. 

The proposed chang,e appears to remove the "fail sate· behavior of the SS:PS when a 
portion of th.e system is disconnected. 

{a) Clarify if the proposed change pennanently substitutes a manu.al action for automatic 
action for performing a UfSAA-described design function. 

(b) Please describe any new actions and compare 1he reliability of these actions to the 
reliability of current "fail safe" feature. 

(2) The topical report a.ll0\11/S several possible Non-Urgent Alarm main control board annunciator 
w indow configurattons. The topical re port states: 

"The design for the MCB annunciator can be implem ented via the use of a separate 
annunciator window, or to parallel the signal \With an existing annunciator window." 

Please describe t he annunciator window configuration that wi II be implemented with the 
proposed modifi cati.oo and the basis for the configuration chosen. 

This information is needed to understand how the proposed change will continue to meet 
GDC 23 for licensees referencing the topical . 

(3) For each main control board annunciator \Window configuration, please provide a list of all 
possible system states as a resu lt of SSPS a larm combinations (e.g.: SSPS GW-x., iNon
Urgent-x, SSPS GW-x & Non-Urgent-x, SSPS GW-x Non-:Urgent-y, Non-Urg;ent-x Non
Urgent-y .... }, tt appears that possib le states could indude (assuming orre SSPS General 
Warning A lam, per train, One Non-Urgent Alarm per train, and two tra i11s of SSPS): 

(a) Initial Condition: Both Trains Operable 

(1) SSPS General Warning Alarm in one train 

(2) SSPS Non-Urgent Ala m, in one train 

(b) Initial Condition: One Train Inoperable 

{1) SSPS General Warning Alam1 in Inoperable train 

(2) SSPS Non-Urgent Alarm in Inoperable train 

(3) SSPS General Warning Alarm in 1he operable tra in 

{4) SSPS Non-Urgent Alarm in the operable train 

This information is needed to understand how the proposed change 1Nill continue to meet 
GDC 23 for licensees referencing the topical . 

2 
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(4) The proposed change removes the "fail safe" behavior of the SSPS when a portion of 1he 
system is disconnected but does not adequately define the basis for why this is acceptable. 
By letter dated July 5, 20 t 8 (ADAMS Accession No. ML181'91B172), the PWROG 
r,esponded to this request for additional infom,ation in Question No. 1 by stating: 

"administrative controls are in place that prevent testing or maintenanoe to be performed 
on both SSPS trains at the same time. These administrative controls address the 
potential of two inoperable SSPS trains due to a pulled UlB, SGD, or UVD card in rO'ws 
2 - 5. These cards would be inserted in the card frame and could only be removed 
during maintenance or testing activities in the SSPS train." 

In addition, lhe response, to Question No. 1, a~o stated: 

"Administrative controls will be implemented after the non-urgent alam1 modification is 
installed and Y,~11 require inspecting the card edge LEDs in the affected SSPS train{s) 
when a non-urgent alarm exists on the MCB to confirm that no ULB, SGD, or UVD has 
been pulled and that the non-urgent a larm is not associated wilh a card selftest alann (E 
1.0) or Watchdog Error (WOE}. The inspection ofthe card edge LED is required, as an 
initial response to the non-urgent alann, because the non-urgent alarm is not reffashed." 

The response implies that current existing administ rative controls for each licensee usrng 
the SSPS card are adequate for preventing a card from being removed from the only 
operable train of SSPS. However, no details were provided on the administrative controls. 

(a) If administrative controls are the only means to eliminate the possibility of pulling a card 
in another division vmen 1he first division is inoperable, then please describe these 
administrative controls in detail and how the new configurations and administrative 
controls contirme to meet GOG 23. 

(b) Please confirm that the three conditions in the response to Questi011 No. 1 are the only 
conditions, that can cause a Non-Urgent alarm, and cause that train of the SS:PS to be 
inoperable. 

(c) As proposed, the modification could result in a Non-Urgent Alam1 for conditions where 
there is a loss of protective function in a safety division. Please provide a complete list 
of each condition that will result in an Non-Urgent Alarm, indicate wtiether this condition 
is a loss of function for a single division (or would otherwise make that train of the SSPS 
be considered inoperable). and describe how the I icensee wil I determine which specific 
condition( s) resulted in the :Non-Urgent Alarm. 

( d) Please describe the admi nistrntive controls or procedures for when: 

( 1) testing or maintenance is being performed in one division ( or that division is 
otherwise inoperab e), 

(2) a :Non-Urgent alarm occurs in the other division, and 
(3) when that other division is determined to be inoperable. 

(e} Sinoe, "the non-urgent alarm is not reflashed," please describe the administrative 
controls or procedures for identifying/addressing additional emergent conditions. 

This information is needed to understand how the proposed change will continue to meet 
GDC 23 for licensees referencing the topical. 

3 
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(5) The proposed modification will invol¥e new or modified operator actions to perform a design 
function currently performed by SSPS card. For each proposed Non-Urgent Alarm main 
contro.l board annunciator wi ridow configuration, please describe: 

(a) th.e new or modified operator action(s) 

{b) how lhe action(s) (including required comp etion time) will be reflected in plant 
procedures and operator training programs. 

(c) how lhe licensee will demonstrate that the aotion(s) can be completed in th.e time 
requ ired (i.e.,. assure the actions are feasible and reliab le) considering the aggregate 
affects, such as worklood or environmental condi tions, expected to exist when the action 
is required. 

(d) the consequence of failure to perform each action (i.e. , credible errors in performance of 
mam.1al actions) 

(e) how lhe evaluation of the change at each NPP will consider the ability to recover from 
credible errors in performance of manual actions and the expeoted time required to 
make sucli a recovery 

This information is needed to understand how the prnposed change will continue to meet 
GDC 23 for licensees refer,encing the topical . 

4 
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March 13 , 2020 

OG-20-85 

Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washingl:on, DC 20555-0001 

Subject: P~,IR. Owne:rs Group 

P,rogram Mana;gem .. nt Office 
1000 Westinghouse Drive. Suit.! 172 

Granber,y Town ship. Pennsylvania 1 !lOM 

\\CAP-l7018~P/NP, Revis~on 0 
Docket Number 99902037 

Project 694 

Tran.smittal of the Response to the · econd 1 iRC Reguest for Adclitional 
Information for \YCAP-17018-P iP, Re,ision o,. "Soli:d State Prntertion 
System Genmd Warning Alarm:Modifiration.'' (PA-LSC-1366) 

References: 
1. Letter Submittal of PWROG-17018-P. , "Solid State Protection System General 

Warning A1ami Modification," PA-LSC-1366 dated February 1 2018 (ADAlvIS 
Accession No. ML18039A033) 

2. NRC Aoceptance for Revie-..v of the Pressurized Wate:r Reactor Owners Grnup T opicaJ 
Report PWR:OG-17018-P/NP, "Solid State Protection System General Warning A1aml. 
Modification," <la.fed Marrh 13 2018 (ADAlvlS Accession No. !IL18057A080) 

3. Request for Additional Information Email from Mr. Brian Benney, NRC to Mr. Chad 
H olderbaum, PWR.OwnersGroup da.t.ed April 2, 2018 

4. OG-18-162, Transmittal of the Response to NRC Request for Additional Information 
Email for WCAP-17018-PINP, Revision 0, "Solid State Protection System Genera] 
Warning Alarm Modification", dated July 5, _018 (ADAMS Accession No. 
MI..181918172) 

5. Second NRC Request for AdditionaJ Information EmaiJ from 1fr. Jason Drake,. NRC 
to Mr. Chad Holderbaum, P\l.lR Owners Group dated August 19, 2019 

On Febmary l , 201S, in ac.cordance with the Nuclear Regulatory Commission (NRq Topical 
Report (TR) program for review and ac.c.eptance, the Pressurized Water Reactor Owuei: Group 
(PWROG) requested fomial NRC review and approval of PWROG-17018-P , Revision 0, 
"Solid State Protection System General \\ aming AJarm Modification." for refe:rendng in 
regu]atory actions (Reference 1) . 

Tue NR.C Staff accepted the Topical Report for review on March 13, 2018 (Reference 2). 
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\VCAP-1701&-P/NP, Revision 0 econdRequestRAI Response 
OG-20-85 

March 13, 2020 
Page_ of2 

The PWROG was notified on April- , 2018 of the NRC staffs detennination that additional 
infoamt:ion was necessary to complete the review (Reference 3). On Ji.1ly S, 2018 the P\VROG 
provided a response (Reference 4) . 

The PWROG was notified on August 19, 2019 of the NRC staffs second request that additional 
information was necessary to compJete the review (Reference 5). 

Enclosure 1 to this letter responses to the NRC's Second Request for Addit~onal Information 
(R.Als) on P\VROG-17018-P/NP, '"Solid State Protection System General Warning Alann 
Modification" {Reference 5). Toe enclosure also contains the revisions to PWROG-17018-NP, 
Revision 0, that .are associated with the RAI responses. Please note iha.t revisions were only 
provided for the non-proprietary version of PWROG-17018 Revision 0, bee.a use the text that \Vas 

revised does not contain any proprietaiy infcnmation. Toe NRC approved version of the 
proprietazy version of PWROG-17018, Revision O that will be issued after the NR.C iss·-ues the 
Final Safety Evaluation will also include these revisions . 

If you have any questions, please do not hes-it.ate to contact me at ( 602) 999-2080 or 
, 1r. W . . Anthony owi.nowski, Ex.ecutive Director of the PWR (hvners Group, Program 
J\.tmagement Office at (4L) 374-6855_ 

Sincerely ym«s, 

r-.,1kbae1 Powell 
Chaimlan and COO 
PWR Own.er Gi-oup 

Enclosure: Responses to SecondRmmd ofNR:C RAis on P\\IR.OG-17018-P / PU/R.OG-17018-NP 
(Non-Propriet.ny) 

oc: PWROG teering and Management Committee 
PWROG Licensing Committee 
P\VROG l&C Working Group 
PW"ROGPMO 
L . fie]ds, U NR:C 
N. Carte, USNRC 
J _ A.ndrnchek, WEC 
J _ Moorehead, \¥EC 
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A TTACHlVIE T 1 

Response to the RC ~s Second Request fo1· Adclitional Information 

on P\¥ R 0-wners Group Topical Report P\, ROG-17018-P ~p 

Re, ision O Solicl State Protection System 

General \"\ arn.ing Alarm l\llodificatiou. 

(N ou-P1·op:r·ietar. ) 

© _ 010 W2.sti1igfiouse Electric Company I.l.C 
All JUghts &sa•;ed 
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NUCLEAR REGULATORY COMMISSION 

SECOND REQUEST FOR ADmTIONAL INFORMATION 

PWR OWNERS GROUP TOPICAL REPORT PWROG-17018-P/NP, RE'v1SmH 0,. 

"SOUD STATE PROTECTION SYSTEM GENERAL WARNING ALARM MODIFICATION.' 

By letter dated February 11, 2018 (Ag;e11cywide Documents Access and Management System 
(ADAMS) Accessi.oo No. ML 18039A033), the Pressurized Water Reactor Owners Group 
(PWROG) requested review and approval of the subject topical report The top-cal report 
proposes a mod ification that replaces 4 aLlltomatic partial (half) reactor trips with a Non-Urgent 
a lam,. The topical presumes, but does not describe, that appropriate operator actions will be 
taken in the event of an alarm. The purpose of the modification is to eliminate possible sources 
of unnecessary reacto. trips if one of a certain set half trip conditions already e)(iSl in the 
opposite train. 

By letter dated March 13, 2018 (ADAMS Accession No. ML18057A080), the NRC acoepted the 
topical report for review. By email from Mr. Brian Benney, NRG to Mr. Chad Holderbaum, PVVR 
Owners Group dated April 2, 2018, the iNRC requested additional information. By letter dated 
July 5, 2018 (ADAMS Accession No. ML18191B172), the PWROG responded to this r,equest for 
additional information. The NRG staff has examined the response and has ·ctentified the 
enclosed additional information that is needed to comp ete ils safety review under relevant 
regulations and implementing guidance for instrumentation and control safety. 

Background 

The NRC approval ofa facility change on a generic basis through a topical report focuses on 
the acceptance criteria related to safety and compliance in the standard review plan. N RC has 
examined the previous respo11Se to the request for additional information and has identified 1he 
following additional infom1ation that is needed to complete its safety review under relevant 
instrumentation and control regulations and guidanoe. 

The NRC is not evaluating whether implementation of the associated modification by each 
licensee will satisfy the requirements of 10 CFR 50.59(c)(2). Each licensee must consider its 
licensing basis in whole as provided in the fi nal safety analysis report and plant specific 
configurations involving the SSPS in its 10 CFR 50.59 ,evaluation. More specifically 50.59(c)(2) 
states a licensee shall obtain a license amendment pursuant to Sec. 50.90 prior to implementing 
a proposed change if the change meets any of th,e eight criteria related to potential 
malfunctions, accidents, and methods established within (c)(2). 

Therefore, 1he safety evaluation of 1he top· cal report cannot generically prea.pprove an outcome 
of each licensee's evaluation against specific 10 CFR 50.59 criteria. The safety evaluation of 
1his topical report will only address only the gene:ric safety issues associated with making the 
proposed change. These generic technical findings may be referenced in site-specific 50.59 
evaluations, to the extent that NRC approves the specific design configurations and ope@lions 
in the TR as an acceptab le way of generically meeting regulatory requirements. 

1 
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Second Request foir Additiona[ !Information 

(1) The original. NRG topical report oo the SSPS system (i ,e., WCAP-7 488--l, "Solid State logic 
Protection System Description" - Proprietary) identified that removing a logic card from a 
division of the SSPS (when the other division is inoperable due to oertain specific 
conditions) was a malfunction explicitly considered and was addressed by implementing an 
automatic reactor trip if this malfunction occurred (i.e., per GDC 23, fail safe when 
disconnected}. 

The proposed chang,e appears to remov,e the 'fail safe" behavior of the SSPS when a 
portion of the system is disconnected. 

(a) Clarify if the proposed change pem1anently substitutes a manual aotion for al..lllomatic 
aciion for performing a UFSAR-described design function. 

Response to RAI (1) (11) : 

The general warning alarm (GWA) is a subsystem, which provides a monitoring function of 
the SSPS trains. The general warning circuits are actuated if an undesirabl.e SSPS train 
condition occurs due to the improper alignment due to testing, a circuit malfunction, or a 
fa(lure. A general warning condition is indicated on a separate annunciator window for ea.ch 
SSPS tra in on the Main Control Board (MCB ), and results in a partially tripped state for the 
affected SSPS train. If a general warning exists in both SSPS trains, a reaclor trip will 
occur. 

The GWA circuitry is not credited for initiating a protective functton, and is therefore not 
contained in tile Technical Specifications, rather the partial reactor trip in one SSPS train 
associated with the input conditions to the GWA, e.g., the pulled card interlock, was the 
approach used to meet GDC 23. 

The operator response to the current GWA annunciator on the MGB is addressed in an 
Alarm Response Prooedure (ARP). lfa GWAannunciatarwindow is illuminated, the 
affe-cted SSPS train would be declared inoperaWe, and the applicable Technical 
Specification Condilion(s) and Required Action{s) would be entered, and the Required 
Aotion(s) followed in the associated Completion Time(s). The cause of the GWAwould be 
investigated to detem1ine if the affected SSPS train is inoperable. 

If the affected SSPStr:ain is detemined to be inoperable, and not restored to Operable 
status within fie- associated Completion Time, the unit v.rould be shutdown, as required by 
the Technical Specifications. Note thatthe unit shutdov.'17 would be a contro!led shutdown, 
as allowed by fie- Technical Specifi cations, and not an automatic reactor trip_ 

If the affected SSPS train is determined to not be inoperable, the applicab e fochnical 
Specification Condilion{s) would be exited. 

After the general warning alam1 circu it modification (GWAGM) is implemented, the fol]owing 
four inputs will be moved to a separate, new non-urgent alarm annunciator 1,'rind0'1,r on the 
MCB, and Vllill not result in a partially tripped condition in the affected SSPS train. 

1 ) The loss of one- 15 VDC power sup ply 
2) The loss of one 48 VDC power supply 
3) The multiplexer test switch in tile ~lnhibif position 

2 
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4) The pulled card (Ro'NS 2-5) interfock 

The puipose of the GWACM is to reduce the potential for an unnecessary reactor mp and 
the associated p.lant transient, Vllh ile still providing an indication of a potential SSPS train 
inoperabi li ty. 

The benefit of a controlled shutdown, as opposed to an automatic reactor tri p is discussed in 
the Bases for LOO 3.0.3 in NUREG-1431, Revision 4, Volume 2 which states: 

· rhe time limits specified to reach lower MODES ,of operation permit the shutdown to 
proceed in a contrnlfed an<i orderly manner that is well within the specified maximum 
ooofdown rate and within the capabifities of the unit assuming that only the minimum 
required equipment is OPERABLE. This reduces .thermal stresses on components of the 
Reactor Coolant System and the potential for a plant upset that could challenge safely 
systems under conditions to which this Specification appfies." 

The key points in lhis disclliSs·on are that a shutdown in acoordancewilh LCO 3.0.3 allows a 
shllltdown to proceed in a controlled and orderty manner, v.ihich reduoes thennal stresses on 
components of the Reactor Coolant System and the potential for a plant upset that could 
challenge safety systems. 

The SSPS GWA provides an indication that ther,e is something M"ong with the SSPS; the 
GWA is not an indication of degrading plant conditions. With no imminent challe 1.ge to 
nuclear safety, it is preferable to perform a controlled shutdown in accordance with LCO 
3.0.3 because the operators can assess plant conditions and stop work in progress or 
restore equ ipment to service, as necessary, to support the shutdo\i\1'11 . If the reactor 
automatically lrips, cuncent plant conditions coufd oomplirate plant stabilization. 

The new non-urgent alam1 annunciator 'Window on the MCB wi II be capable of identifying if 
any of the above (4) conditions occurs in either SSPS train. A new ARP 'Will be prepared 
and implemented to respond to 1he new non-urgent alarm. 

If a oon-urgent alarm annunciator 'Window on the MCB is illuminated, the affected SSPS 
train would be dedared inoperable, and the applicable Technical Specification Condilion(s) 
and Required Action(s) \rl'Ould be entered, and the Required Action(s) followed in the 
associated Completion Time(s). The cause of the non-urgent alam1 would be investigated 
to determine if the affected SSPS train is inoperable. 

If the affected SSPS train is determined to be inoperable, and not restored to Operable 
status within the associated Completion Time, the unit •rould be shutdown, as r,equired by 
the Technical Specifications. Note thatthe shutdown would be a controlled shutdOV\1'17, as 
allowed by the Technical Specifications, and not an automatic reactor trip . 

If the affected SSPS train is determined to not be inoperable, the applicable Technical 
Specification Condition(s) would be ,exited. 

If a oon-urgent alarm is received in both SSPS trains, the new ARP would be followed, bolh 
SSPS trains wou ld be declared inoperab!e, and a unit shutdown would be initiated, as 
required by the Technical Specifications. Note that the unit shutdo\l\/ll would be a controlled 
shutdovvn, as allowed by the Technical Specifications, and not an automatic reactor trip. 
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Therefore, the GWACM util'izes a manual action to perform a unit shutdown, i.e., for 
performing an U FSAR-described design function, the new non-urgent alarm, new ARP, and 
Technical Specifications continue to satisfy GDC 23, when a portion of the system is 
disconnected, as discussed be ow. 

Criterion 23-Protection system failure rmcfes. The protection system shall be designed to 
facl into a safe state or i'nto a state demonstrated to be acceptable on some other 
defi:ned basis if conditions such as disconnection of the system, loss of energy (e.g .. , 
electric power, instrument air), or postulated adverse environments (e.g., extreme heat or 
cold, fire, pressure, steam, water,. and radiation) are experienced. 

(b) Please describe any new actions and compare 1he reliabrl ity of these actions to the 
reliability of current "fail safe" feature . 

.Response to RAIi ,(1) {b): 

With respect to GDC 23, the protection system is designed to provide two, three, or four 
instrumentation channe s for each protective function arid two logic train circuits. The 
r,edundant channels and trains are elecirically isolated and physically separated. Therefore, 
any si ng,le fa ilure within a channel or train will not prevent p roteciive action at the system 
level, when r,equired. A loss of input power to a channel or logic train, IMlich is the most 
likely failure mode, wil l result in a reactor trip signal. This design meets the requirements of 
GDC23. 

The reactor mp discussion above regarding GDC 23, is also applicable fo the engineered 
safety feature actuation system (ESFAS), with exceptions, e.g., for containment spray. 

The proposed GWACM does not affect the redundant SSPS power supplies ( 15VDC and 
48VOC), functional diversity, or physical separation. After imp ementation of the GWACM, a 
loss of both 48 VDC supplies will still result in a rea.ctor trip from the affected train, and loss 
of both 15 voe supplies or if the 15 voe bus drops below 12_7 voe will also result in a 
r,eactor trip from the affected train. 

WCAP-TT06 Section 3.4.4 discussed the inclusion of safe failure modes in the SSPS design 
to address common-mode failure, in p.:irlicular, for the reactor trip logic to function upon loss 
of power. Also, as discussed in WCAP-7 488-L, if trouble developed in both trains 
simultaneously. the GWA would automatically trip the reactor. The cooditions (inputs being 
r,elocated to the new non-urgent alarm) that currenlly result in a GWA, include conditions 
that impact the Operability of the SS:PS and conditions that do not impact the Operability of 
the SSPS, as discussed in PWROG-U018. 

The "fail safeD aspects of the SSPS am not impacted by the GWACM because the 
redundant po.,.,rer supplies are, not impacted. The conditions that initiate the "fail safe" 
response of the SSPS when a portion of the system is disconnected associated with the 
redundant pov.rer suppries are not being changed . 

Seotion 4.1 of PWROG-17018 discusses a!I of the inputs to the non-urgent alarm. The loss 
of one 15 VDC power supply, loss of one 48 VDC power supply,. and the multip!exertest 
switch in the ~lnhibir position do not result in the SSPS train being inoperable. 

4 
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WCAP-17867-P-A, Revision 1, "\Nestinghouse SSPS Boord Replacement Licensing 
Summary Report.a states the following regarding compliance V!lith GDC 23: 

~The profeclion system is designed with consideration of the most probable .failure mode, 
which in the case of the SSPS boards, the system is to not initiate any ESF protective 
action on loss of powe,~ and is to generate a reactor trip function on loss of power. 
The SSPS, because of the design of the UVD, will initiate a reactor trip upon foss of power. 
Further, the SSPS, by virlue of the design of the SGD, will not ini f.iate any ESFAS upon foss 
ofpower _m 

The operator actions associated V!lith the current GWA annunciator are addressed in an 
ARP, and the operator response to lhe new non-urgent ala m1 annunciator will be addressed 
in a new ARP ,. as discussed in the response to RAI (1 ) (a) above. After the GWACM is 
implemented and a non-urgent alam1 is received rn one SSPS train, the affected SSPS train 
would be declared inoperable, the cause of the non-urgent alam1 would be investigated to 
detem1ine if the SSPS train is inoperable. If the SSPS train is determined to be inoperable, 
it wou ld be restored to Operable status or a unit shutdown in itiated as required by the 
Technical Specifications. 

If an SSPS train is declared inoperable due to the receipt of a non-urgent a l am,, the 
applicab.le fochnical Specification eondition(s) and Required Action(s) would be entered. If 
the cause of the SSPS inoperability is associated with a card self:.-test alarm (E10 self~test 
failure or Watchdog Error [WOE]) from a Universal Log.ic Board (ULB), Safeguards Driver 
Board (SGD), or Unc!er Voltage Driver Board (UVD) pri nted circuit board (PCB). corrective 
maintenance would be performed to rep lace the affected PCB. 

The GWAeM does not increase lhe likelihood of a pulled card (PCB) occurri ng 
simultaneously in both SSPS trains. Plant procedures define ":Protected" SSPS train 
administrative controls that prevent any concurrent activities whidi could result in an SSPS 
PCB being pulled from the card frames in both SSPS trains. Therefore, th.e GWACM does 
not decrease the overall SSPS reliability. 

If both SSPS trains are inoperable due to the receipt of a non-urgent alam1 in both SSPS 
trains, the new ARP would be followed, and a unit shutdown wou d be initiated as required 
by the Technical Specifications, as discussed in the response to RAJ (1 ) (a) above. The 
operator aclions in response to the new non-urg;ent alarm, associated ARP. and T edl nical 
Specifications would be colliSistent with lhe actions in current ARPs that are associated wilh 
the Technical Specifications. 

The current administrative conb"ols, new ARP, and associated response to the new non
urg;ent alarm, decrease the likelihood of a pulled card in both trains,. and therefore 
decreases the lik.elihood of a malfunction . The self-diagnostic capability of the ULB, SGD, 
and UVD PCBs provides prompt identification via the new non-urgent alarm, to identify a 
potentia l SSPS train degradation or inoperability, as opposed to the condition being 
identified during the next surveillance, whidi increases the reliability of the system. The new 
ARP to address the response to the new non-urgent alarm will provide prompt response to 
address malfunctions or potentially degraded conditions, thus improving the overall reliab"lity 
of the system. It should be noted that a pulled card does not impact the loss of one 1,5 voe 
power supply. loss of one 48 voe power supply, or the multiplexer test switch in the ~lnhibir 
position inputs to lhe new non-urgent alam7 .. 

5 
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As discussed in the response to RAJ (1) (a) above, the new non-urgent alarm, new ARP, 
and Technical Specifications continue to saiisfy GDC 23, when a portion of the system is 
disconnected, i.e., into a state dernonst1mted to lbe acceptable on some other defined 
basi,s. 

(2) The topical report allows several possible Non-Urgent AlaITn main control board annunciator 
window configurations .. The topical report states: 

"The design for the MCB annunciator can be implemented via the use of a separate 
annunciator Vi~ndow, or to parallel the signal with an existing annunciator window.· 

Pl ease describe the annunciator window configuration that w1II be implemented with the 
proposed modifi cation and the basis for the configuration chosen. 

This information is needed to understand how the proposed change will continue to meet 
GDC 23 for licensees referencing the topical. 

~esponse to RAI (2): 

The non-urgent alarm inputs discussed in the ~esponse to RAJ (1 ) (a) and (1) (b) above, will 
be moved from the current SSPS Train A and Train B GWA annunciator windows, to a 
separate, new non-urgent alam1 annunciator windO'N. The new non-urgent alarm 
annunciator window v.ri!I be capable of identifying the non-urgent alam1 condilions in either 
SSPS train. 

The following Sections of PWROG-17018 will be revised to state that there will be a 
separate, new non-urgent alarm annunciator window, and that it v.~11 be capable of 
identifying the non-urgent alarm conditions in eilher SSPS tra in_ 

• Seciion 1.1~ "or a shared alarm window' will be deleted as shown in the attached 
PWROG-17018 markup pages. 

• Section 4.2: ·or shared with" v.~11 be deleted, as well as the following text as shown in 
the attached PWROG-17018 markup pages: 

"However, the existing MCB alarm windows can be configured to indicate on both the 
GW alarm and the non-urgent alarm. This minimizes fhe impact on the MCB afarm 
panel oonfiguratioR" 

"A shared non-urgent alarm indication is cu1Tentfy implemented at another pfanf for 

the fos.s of SSPS output relay AC power. There.fore, both shared and separate MCB 
alarm panel configurations are currently implemented for SSPS alarm indfr;ations. • 

• Section 4.3: "For a shared MCB alarm windo ,v, the SSPS GW alarm and non~urgenf 
alarm circuit inputs share oommon outputs, and any subsequent input condition is 
not alarmed, consistent with the current GW alarm (no reflashr will be deleted as 
shown in the attached PWROG-17018 markup pages. 

• Section 5.3 will be revised to: "The design for the MCB annunciator~ wifl be 
implemented via the use of a separate annunciator window, er te ,:,ara!l-e! the GigRa,r 
with ar:i 8KiMiRg annrJRr;;iafor wirHiGw.· as shown in Hie attached PWROG-17018 
markup pages. 

6 
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• Section 10: ~ora .shared wifh a GW alarm ,-.,indo.; will be deleted, and lhe 
following text wil I be inserted, as shown in the attached P\NROG-17018 markup 
pages: 

• The separate annunciator window configuration for ,the GWACM will provide an 
indication on the MCB of the .status of the SSPS train. The operator response to the 
annunciator will be in accordance with the new ARP. The new annunciator window 
will have the capability fo identify a non-urgent alarm condilion in each SSPS train." 

(3) For each main control board annunciator window configuration, please provide a list of all 
possible system states as a resu lt of SSPS alarm combinations {e.g.: SSPS GW-x, Non
Urg;ent-x, SSPS GW-x & Non-Urgent-x, SSPS GW-x Non-Urgent-y, Non .. Urgent-x Non
Urgent-y .... ). It appears that possible states could indude (assuming one SSPS General 
Warning Alarm per train, One Non~Urg:ent Alam1 per train, and two trains of SSPS): 

(a) Initial Coodition: Both Trains Operable 

(1) SSPS General Warning Alam1 in one train 

(2) SSPS Non-Urgent Alarm in one lrain 

(h) Initial Coodition: One Train Inoperable 

(1) SSPS General Warning Alam1 in Inoperable train 

{2 ) SSPS Non-Urgent Alarm in Inoperable train 

(3) SSPS General Warning Alam1 in 1he operable train 

(4) SSPS Non-Urgent Alarm in the operable train 

This information is needed to understand how the proposed change will continue to mee,t 
GDC 23 for licensees referencing the topicaL 
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Response to RA!I (3): 

Initial Conditio11 SSPS lmpactl1l 

(a) Both SSPS Trains Oi;ierable The other SSPS train remains Operable, and 

(1) SSPS General Warning Alarm in one r,estore the inoperable SSPS train to Operable 

SSPS train status 

(a) Both SSPS Trains 0Qerable The ottier SSPS train remains Operable, and 

(2) SSPS Non-Urgent Alam, in one r,estore the inoperable SSPS train to Operable 

SSPS train status 

(bJ One SSPS Train Inoperable The other SSPS train remains Operable, and 

(1) SSPS General Warning Alarm in the restore the inoperable SSPS train to Operable 

Inoperable train status 

(b) One SSPS Train ln@erable The other SSPS train remains Operable, and 

(2) SSPS Non-Urgent Alam, in the mstore the inoperable SSPS train to Operable 

Inoperable train status 

(b) One SSPS Train loogerable Both SSPS trains are inoperabte, enter TS 

(3) SSPS General Warning Alarm in the iLC0 3.0.3 and initiate a unit shutdownill 

Operable SSPS train 

(b) One SSPS Train lnogerable Both SSPS trains are inoperable, enter TS 

(4) SSPS Non-Urgent Alam, in the ILG0 3. 0.3 and initiate a unit shutdown 

Operable SSPS :train 

(1) A er receipto aGW ornorH.1rgentalam1. lhe affeacted SSPStrain I be declared inopera ble. ancltlhe 
.a.ppGcable Technical Specifications Cond'ifion (s) ancl Req;ui recl Acfion{s} wi be entered. The condi'lio:n will 
be irw estigatecl to• detemii ne [f the affected SSPS train is tnope.rable. If lhe alfected SSPS train is 
d etecmined to be inoperable. a.ctions b,e !aken to restore the SSPS lrain o Opera!J stab.ls. 

(2) If the SSPS train is inoperable due to a GWA. and ~, ,GWA occun-ecl in the o1her SSPS train. a r-eactor trip 
would ,occur. 

(4) The proposed change removes the "fail safe~ behavior of the SSPS when a portion of ttie 
system is disconnected but does not adequa1ely define the basis for why this is acceptable. 
By letter dated July 5, 2018 (ADAMS Acoession No. ML 18191 B172), ttie PWROG 
responded to lhis request for additional information in Question No. t by stating: 

uadministrative controls are in place that prevent testing or mai ntenanoe to be performed 
on botti SSPS trains at ttie same time. These administrative controls address the 
potential of two inoperable SSPS trains due to a pulled UL8, SGD, o. UVD card in ro\11/S 
.2 - 5. These cards wou,ld be inserted in the card frame and couW only be rerrK>ved 
during maintenance or testing activities in the SSPS train .. " 

In addition, ttie response, to Question No. 1, also stated: 

"Administrative controls will be implemented after the non-urgent alarn1 modification is 
installed and will require rnspeding the card edge LEDs in the affected SSPS train(s) 
when a non-urgent alam1 exists on the MCB to confinn that 110 ULB, SGD, or UVD has 
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been pulled and that the non-urgent alarm is not associated with a card selftest alarm (E 
10) or Watchdog Error (WOE). The inspeciion of the ca.rd edge LED is required, as an 
initial response to the non-urgent alam1, because the n.on-urgent alam1 is not reflashed." 

The response implies that current existing administrative controls for each lice11See using 
the SSPS card are adequate for preventi r;g a card from being removed from the ooly 
operable train of SSPS. However, no details were provided on the administrative contro.ls. 

{a) If administrative controls are the only means to ,el iminate the possibility of pulling a card 
in another divisioo when the first division is inoperable, then please describe these 
administrative controls in detail and how the new configumtions and adminiSl:rative 
controls continue to meet GDC 23. 

Response to RAI (4) ,1a): 

When testing and maintenance activities are performed on an SSPS train, the Operator or 
l&C technician would confirm that all SSPS PCBs are fully inserted into the card cage by 
conlim1ing that ca.rd status LEDs are consistent wiih existi ng plant conditions pnor to 
completi ng the activity (i.e., that n.o red LEDs and the green power status LEDs are 
illuminated and the green "'OK" LED is flashing (n.ote Umt a green ''OK" LED is not applicable 
to the Isolation PCB). This confi rmation would be required to be pertom1ed procedurally. 

Even if the SSP S cabinet door was closed, and an SSPS PCB(s) was not fully inserted into 
its card cage, the new non-urgent alarm would identify it, and the operators would respond 
to the alam, consistent with the new ARP for the new non-urgent alam1. The other 
~Protected,· SSPS train would still be Operable, and there would be no loss of safety 
function in the "Protected.a SSPS train. 

A new and separate non-urgent alam1 will be added as part of the GWACM, and procedur,es 
will be revised to verify that no non-urgent alam1 exists in the opposite SSPS train, prior to 
performing any testing or maintenanoe activities on an SSPS train (e.g., a procedure to 
confim1 that no SSPS general waminglnon--urgent alam1 exists pnor to performing testing or 
maintenance on an SSPS train). Pease note that the capability to identify to the operator 
that a card self-test ,error has occurred does not rurrenlly exist, since there is no non-urgent 
alarm for th is condition in any SSPS train. The card self-test error signals will be used in 
conjunction wilh the pulled card interlock signals for this non-urgent alarm input, which 
requires the removal of the pulled card interlock signals from the current G}/1.1 circuit. An 
ARP for the SSPS train's non-urgent alarm annunciator window will be implemented and INill 
contain actions to detem1ine the impact 011 the Operability of the affected SSPS train and to 
detem1in.e the cause of the non-urgent alarm. 

l:t should be noted that during Surveillance testing at some plants, e.g., during the 
performance of a Channel Operational Test (COT}, Channel Calibration or Trip Actuating 
Device Operational Test (TADOT), some plants may place the MultipJe;,ier Test Switch in the 
A+B mode to e11Sure that the channel that is being tested goes into a tripped con.clition (the 
A+B mode of operation vJilh a mismatch between SSPS trains wou!d cause a flashing status 
panel lamp in both SSPS trains). 

This activity, i.e., the Multi ple;,ier Test Switch in the A +B mode is Ii mite d to a switch 
manipulation and verification in the SSPS cabinet which is not a "test or maintenance" 
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activity within the SSPS cabinet 1hat would result in an SSPS PCB that would be pulled in 
both SSPS trains. 

The SSPS T ADOTs are also performed under ~Protected,~ SSPS train provisions. However, 
the Surveillance procedures require aooess to both SSPS trains for verifications and switch 
manipulations to ensure that no GWA or non-urgent alamlS (after the GWAOM is 
implemented) exist These "Protected.TI SSPS train administrative cootrols would prevent 
any concurrent activities which could result in an SSPS PCB being pulled from the card 
frames in both SSPS trains. Therefore, the manipulation of a pre-engineered test switch 
(i .e., the Multi pleX'er Test Switch in theA+B mode} in support of the TADOT test activity is 
also not associated with a test or maintenance activity that would result in an SSPS PCB 
that would be pulled in both SSPS trains. 

During the performance of maintenance or Surveillance resting (COTs, Channel 
Calibra.tions, and TADOTs) discussed above, the ~Protected" SSPS trarn remains Operable. 

As discussed in the respo11iSe to RAI s ( 1 ) (a) and (1 ) ( b} above, the new non-urgent alarm, 
new ARP, and Technical Specifications continue to satisfy GDC 23, when a portion of the 
system is disconnected, i .e.,. into a state demonstrated to be acceptable on some othe,r 
clefi1 .ed basis. 

The following Sections of PWROG-17018 will be revised to discuss the new .AHP for the 
operator response to the new oon-urgent alarm: 

• Section 1.1, the follo,.,,~ng text will be revised as shown in the attached PWROG-17018 
markup pages, from: 

"The non-urgent alarm will provide indications for conditions that do and do not involve a 
potential loss of safety function; therefore, the operator response to the new non-urgent 
alann will be the same as the response to the current GW alann .. ~ 

to: 

"The non-urgent alarm will provide indications for conditions that do and do not involve a 
polential inope.rabifi fy in the affected SSPS train; therefore, the operator response to the 
new non-urgent afa1m will be in acoordanoe with a new non-urgent alarm response 
procedure (ARP). D 

• Section 4.1 , the following text will be revised as shown in the attached PWROG-17018 
markup pages, from: 

"The new non-urgent alarm would require operator adion lhaf is the same as the 
opera/or response to a GW alarm response.' 

to: 

"The operator response to the new non-urgent alarm wirl be in accordance with the new 
ARP.D 

• Section 4.2, the follov.~ng text will be revised as shown in the attached PWROG-170 rn 
markup pages, from: 

"The operator response for the SSPS non-urgent alarm will be the same as the response 
to the current SSPS GW alarm response." 
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to: 

"The operator response to the new non-urgent alarm wifl be in acr;ordanoe with the new 
ARP.~ 

• Section 7 .2, the following text will be revised as shown in the attached PWROG-17018 
markup pages, from: 

"For the GWACM~ arr failures 'l'.ifl be considered equal for the purpose afSSPS alarm 
response and diagnostics: 

to: 

"The operator response to the new non-urgent ararm wifl be in accordance with the ne,.., 
ARP. 

• Section 7.2, the following text will be revised as shown in the attached PWROG-17018 
markup pages, from: 

"Therefore, the change in human-system interface from the GWACM ',NO[J/d require a 
change to the SSPS alarm response procedure for operators fo respond to an SSPS 
non-urgent alarm condition to determine if a foss of safety function has occurred in the 
affected SSPS train.R 

to: 

"The operator response to an SSPS non-urgent alarm condition will be in accordance 
with the new ARP to determine the impact on operability of the affected SSPS uain." 

• Tabte 7-2, the following additional chan.ges will be made for darity, as shown in the 
attached PWROG-717018 mmkup pages, from: 

"Failure ofthe module (PCB}, potential foss of safety fimclion" 

to: 

"Faifure of the module (PCB), potential inoperability of an RTS or ESFAS funcfionn 

and from: 

"Capability fo perform the safety funclion is maintained by the redundant train.~ 

to: 

"Capa.b17ity to petform an RTS or ESFAS actuation is maintained by the redundant SSPS 
train .. ~ 

(b) Please confim1 that the three conditions in the response to Question No. 1 are the only 
conditions, that can cause a Non-Urgent alarm, and cause 1hat train of the SSPS to be 
inoperable. 
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Response to RAI (4) {b): 

If a n.011--urgent alarm is annunciated, the affected SSPS train will be declared inoperab!e, 
the applicable Technical Specification Condition(s) and Required Action(s) wou ld be 
entered, and the cause of the non-urgent ala m1 wil I be investigated _ 

The GWACM "MIi move the SSPS Rows 2-5 pulled card interlock (for the Universal Logic 
Board (ULB), Safeguards Driver Board (SGD), and Under Voltage Driver Board (UVD) 
PCBs) to the non-urgent alam1. A pulled card would result in the rnoper.:ib"lity of the affected 
HTS or ESFAS function(s) in the affected SSPS train_ 

A pulled card in any SSPS row would be caused by physically removing or not fully r,e
inserting an SSPS PCB during testing or maintenance activities_ 

The fol!m .. ~ng excerpt from PWROG r,esponse to RAI Q:uestion No_ 1 (ADAMS Accession No_ 
ML 181.918172) wi ll be r,evised as shown befow to state that in .addition to the pulled card 
interlock input, the PCB self~tes.t aJam1 input to the non-urgent alarm could ind,icate the 
potential in.operability of the affected RTS or ES FAS function( s) in the affected SSPS train_ 

"Section 7_ 2 of PWROG-17018-P discusses that the response to the non-urgent afarm 
will be the same as the response to the receipt of the curren.t GW Afarm (which currently 
results in a partial trip condition)_ Aside from the non-urgent alarm associated with the 
pulled card interlock and the PCB self-test alarm input, the other non-urgent alarm 
inputs do not impact the OperabJ1ity of .the SSPS Train. Therefor:e, if.a non-urgent alarm 
is initiated on the MCB, the following administrative controls wr1I confirm the status of 
eaGh SSPS train D 

A PCB self..:test alarm ( due to either an E 10 self-test failure or WOE), and a puil ed card 
interlock would also result in a non-urg:ent alam, inclicating the inoperability of the affected 
HTS or ESF AS function(s), in the affected SSPS train_ Therefore, the affected SSPS train 
would be declared inoperable, the applicable Technical Specifi cation Condition(s) and 
Hequi~ed Action(s) would be entered, and the cause of the non-urgent alarm will be 
investigated_ 

Section 4.1 of PWROG-17018 discusses all of the inputs to the non-urgent alarm. The 
following non-urgent alarm inputs do not result in an inoperab e SSPS train as discussed in 
the response to RAI (1.) (b): 

• Loss of a single +48V1 or +48V2 power supply 

• Loss of a single +151/1 or +15V2 power supply 

• Multip axer Test Switch in the INHIBIT position 

(c) As proposed, the modification could result in a Non-UrgentAlam1 for conditions where 
there is a loss of protective function in a safety division. Please provide a complete list of 
each condition 1hat "MIi result in an NonJUrgent Alam1, indicate whether th is condition is a 
loss of function for a sing:le division (or would otherwise make that train of the SSPS be 
considered inoperable), and describe how the licensee will determine which specific 
condilion(s) resulted in the No11-Urgent Alarm_ 
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Response to RAI (4) {c}: 

As discussed in Seciion 4.1 of PWROG-17018, the following non-urgent alam1 inputs will be 
implemented by the GWACM. 

Loss of a single +48V1 or +48V2. power supply: 

Each +48V power supply is redundant (+48V1 and +48V2), and the output is diode 
auctioneered, such that a loss of one power supply does not inhibit the SSPS train's ability 
to perform its Reactor Trip System (RTS) and Engineered Safety Feafure Actuation System 
( ES.FAS) fi.J nctions. The SSPS train is Operable with a loss of power supply redundancy, 
and therefor:e, the RTS and ES FAS function(s) in the affected SSPS train are Operable. 

• Section 4.1, the following text will be revised as shown in the attached PWROG-1701i8 
markup pages, from: 

"The SSPS train is operable with ross of redundancy (Single Point Vulnerab,ility {SPV] 
state), and therefore, there is no loss of safety function in the affected SSPS train. " 

to: 

"The· SSPS train is operable with ross of redundancy (Single Point Vulnerability [SPV] 
s.fate), and therefore, there is no impact on the operability of any RTS or ESFAS function 
in the affected SSPS train." 

Loss ofa sing.le + 15V1 or+ 15V2 pmver supply: 

Each +151/ power supply is redundant (+15V1 and +15V2), and the output is diode 
auctioneered, such that a loss of one power supply does not inhibit the SSPS 1rain's ability 
to perfom, its RTS and ES FAS functions. The SSPS train is Operable with a loss of power 
supply cedundancy, and therefore, the RTS and ESFAS function in the affected SSPS train 
are Operable. 

• Section 4. iJ , the fol!owing text will be r,evised as shown in the attached PWROG-17018 
markup pages, from: 

"The SSPS train is operable with ross of redundancy (SPV state), and therefore, there is 
no loss of safety function of the affected SSPS train _m 

to: 

"The SSPS train is operable with foss of redundancy (SPV state), and therefore~ ,there is 
no impact on the operability o.f any RTS or ESFAS function in the affected SSPS tr:ain. • 

Multiplexer TestSwil.ch in the INHIBIT position: 

The multi plexer test switch is a three-position switch wilh the following three switch 
positions: aNORMAL, • "I NH IB IT," and • A+B. ~ When the multiplexer test switch is in the 
alNHIBIT' position, multiplexing stafus information is blocked from lhe associated SSPS train 
by inhibiting data inputs, resulti ng in a loss of the SSPS train data to the MCB and plant 
computer. Howe¥er, lhe loss of MCB and plant comp,uter status indications do not impact 
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any RTS or ESFAS functions in the affected SSPS train. Additionally, the opposite SSPS 
train will continue to provide MCB and plant computer tripJlogic starus data vvhen the 
multiplexer test switch is in the "INHIBIT position. 

• Section 4.1 , the following rex.t will be revised as shown in the attached PWROG-17018 
markup pages, from: 

"However, there is no loGS of safety function in the affected SSPS train, since the 
opposite SSPS train will continue to provide MCB and plant computer .trip/logic status 
data during this lime.· 

to: 

"However, there is no impact on the operabifity of any RTS orESFAS function in the 
affected SSPS train, only the MCB and plant computer indications in that SSPS train are 
affec.fed. Additionally, the opposite SSPS train wiff continue to provide MCB and plant 
computer trip/logic status data when the Multiplexer Test Switch is in the INHIBIT 
position.· 

Pulled Card Interlock in Rows 2-5: 

The SSPS UtB, SGD, and UVD PCBs are located in Rows 2-5. If it is detem,ined that one 
of the SSPS ULB, SGD, or UVD PCBs were pulled or not fully inserted, 1he affected SSPS 
train's capability to provide an RTS or ES FAS actuaoon would be affected for a par1irular 
function or functions, depending on the PCB 1hat was pulled or not fully inserted. The 
affected SSPS train would be dedared inoperable and the applicable Technical 
Specification Condilion{s) and Required Action(s) would be entered. 

Section 2 of PWROG-1701 a discusses the 4 times 1hat a roo.ctor trip has occurred due to a 
GWA in both SSPS trains. It should be noted that none of those reactor trips were caused 
by a pulled card in bo1h SSPS trains. 

New Design SSPS PCB Self-Test Alam1 (1/tJOE or an E10 self-test failure): 

The SSPS UlB, SGD, and UVD PCBs have a self-test function that continuously tests 1he 
functions of the PCB's basic logic and output drivers. A self~test alam1 indicates that an 
error that could prevent 1hat SSPS train from providing an RTS or ES FAS actuation for a 
parlirularfunction or functions, depending on what PCB it is, has occurred. The affected 
SSPS train would be declared inoperabl,e, and the applicable Technical Specification 
Condition(s) and Required Action(s) would be ,entered. 

The remote indication of a PCB self-test alarm is n.ot rurrentty available, and 1he addition of 
the new non-urgent alam1 enhances the reliability of the SSPS and improves plant safety by 
maximizingi the SSPS availabiflty via the new design SSPS ULB, SGD, and LMJ POBs that 
will alert the operator via an annunciator on the MCB, if an SSPS PCB fails a self-test. 
Currently, an SSPS PCB fai ed self-test would not be identified unless the SSPS cabinet 
door is opened for maintenance or Surveillance testing. 
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(d) Please describe the administrative controls or procedU1res for when: 

( 1) testing or maintenance is being performed in one division ( or that division is 
otherwise inoperable), 

(2) a INon-Urgent alarm occurs in the other div.ision, and 
(3) •men that other division is deterrnin.ed to be inoperable. 

This information is needed to u111derstand how the proposed change will continue to meet 
GDC 23 for licensees referencing the topical. 

Response to RAJ (4) (d} (1) (2}, and (3): 

See the responses to RAJ:s (3) and (4) {a) for (d) (1:) above. 

See the response to RAI (3) for {d) (2) and (d) (3) above. 

(e) Since, "the non-urgent alam1 is not reflashed ,m please describe the administrative 
controls or procedlures for identifyingladdressi n.g additional emergent cond itions. 

Response to RA.I (4) (e): 

After a non-urgent alarm is annunciated, the affected SSPS train will be declar,ed 
Inoperable, the applicable fochnical Specification Condition(s) and Required Acti<m(s) 
would be entered, and the cause, of the non-uirgent alarm will be investigated according to 
the ARP. Dulfing the investigation of the initial non-urgentalam, , any potential additional 
emergent non-urgent con.diitions would be identified during the investigation of the initial non
urgent alarm cond itr.on. 

(5) The proposed modification Vllill involve new or modified operator aotions to perform a design 
function currently performed by SSPS card. For each proposed Non-Urgent Alam, main 
control board annunciator window oonfigui-ation, please describe: 

(a) the new or mod ified operator action(s) 

Response to RAI (5) {a): 

See the responses to RA.I (1) (a), (1) (b), (4) (a), and (4) (e). 

(b} how the aotion(s) (includng required comp etion time) will be reflected in plant 
procedures and operator training prog1rams. 

Response to RAI (5) (b).: 

See the responses to RAJ: (1) (a), (1:) (b), (4) (a), and (4) (e) regarding the new ARP. The 
licensees will deierrnine the applicable required operator training associated with the 
implementi n.g the new ARP and GWACM. 

( c) how the licensee will de111onstrate that the ad ion( s) can be completed in the ti me 
reqru ired (i.e. , assure the aotions are feasible and r,el iab le) considering the aggregate 
affects, such as workload or ,environmental conditions, expected to exist when the action 
is required. 
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Response to RAI (5,) (c)·: 

There are no manual actions associated with the response to a non-urgent alarm. 

The affected SSPS train would declared i 1operab!e, the applicab e Technical Specification 
Condition(s) and Required Aciion(s) would be entered, and the cause of lhe non-urgent 
alarm investigated to determine whether it raused the affected SSPS train to be inoperable. 

If the affected SSPS is confirmed to be inoperable, then the applicab le Technical 
Specification Required Action(s) and associated Completion Time(s) must be followed, 
consistent with any other Technical Specification LCO that is not met. 

(d) the consequence of failure to perform ,each action (i.e. ,. credible errors in pe:rfonnance of 
manual actions) 

Response to RAI (5) (rl): 

As d iscussed in the response to RAI (5) (c), above,. there are rio manual actions associated 
with the response to a non-urgent alarm, other than to investigate the cause of the non
urgent alarm 

ff the SSPS is detennined to be inoperable, the applicable Technical Speciftcatioo Required 
Action(s) and associated Completion Time{s), must be complied with. A violation of the 
Technical Specifications would be reportable in accordanoe Vlli th 10CFR50.73. 

(e) how the evaluation of the change at each NPP will consider lhe abilify to recover from 
credible errors in performance of manual actions and the expected time required to 
make such a recovery 

This information is need:ed to understand how the proposed change will continue to meet 
GDC 23 for licensees referencing the topical. 

Response to RAI (5) (e): 

As discussed i 1 the responses to RAI (5) (c) and (d) above, there are oo manual actions 
associated with the response to a non-urgent alarm,. other than to investigate the cause .of 
the non-urgent alann. 

If the affected SSPS train is confirmed to be inoperable, the applicab le Technical 
Specification Required Action(s) and associated Completion Time(s) must be met, or the 
unit will be shutdown. 

Please see the response to RAJ (1) (a) with respect to meeting GDC 23. 

16 
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1 INTRODUCTIOIN AND PU RPO SE. 

1.1 !INTRODUCTION 

This · opical report (TR), was developed for tile PressmiiZed water IReador Owners Grroup 
(PWROG) Licensing Committee and llliStrumentalion and Omtrol Wmtirig Group (ICWG) to 
support implementalim of Solid State Piroteotion Systen1 ,(SSPS) reliabi[ity improvements by 
minimizimg tile potential of inadvertent plant reador tlips associated with thle ourrent SSPS 
General Waming1 (GW) alarm. The SSPS GW alarm ,generates a partia (llalf) reactor tJip, sig11al 
wllen a111 SSPS train is i111 the GW aJarm concfitio111, a11d inadivertent reactor trips have owurredl 
due to simultaneous occurrence of a GW alarm im both SSPS lraims. lmplement:atim of thle 
General Waming1 Alam1 Ciriouiby Modification (GWACM} desoribedl rm tll is TR wou'ld reduoe th.e 
numl)er of inputs that coul'd lead to am imadivertent reactor tliJ),_ The inputs removed from the 
GW al!arm would be moved to a 11ew lfllOlll-'Urgeirnt alann that does n ' · · · _ · 
i111 the affec edl SSPS train. The addition of a new non-urgent alarm The _no~u~en_t alann will __ 
e11able tll.e 11ew design SSPS plinted ,oircuit board (PCB) self-test provide md1cations for conditions 
i11 dication of a self-test aliarm cond'itio111 im tll.e ocmtrol room ,0111 tile M! that do and do not involve a 

potential inoperability in the 
The GW.AiCM involves removing the following inputs to the SSPS G affected SSPS train; therefore, 

11) Thie loos of one 15 VDC power sti)ply 
2) The loss of one 48 VDC power supply 
3) Thie multiplexer tes switch selected to the "lnll illi1e 
4) Thie pulled card {Rows 2-5} interlock 

the operator response to the new 
non-urgent alann will be in 
accordance with a new non
urgent alann response procedure 
(ARP). 

Alli of these GW alarm inputs will be m • e i11put to a new lfllo111-urgent alam. The 
modification also enables tile mm-m . . indicate if a 11ew design SSIPS llniiversall 
Logic Board {llLB),, Safeguards o · , r Under Volitage Driver (UVO), PCB failed a self-
test IJiSingi the feature that co11ti e runc1iollis of thle PCB's basic logic and output 
dliivers. Thl,e lfll0lll-'Urgeilllt ala · th tile M.CB t . · lcate audil)ly and vi · ,y 
using eitheF a s9\Parate ala ~el alai:m wi for eaeh SSP81Ja. u'ld 
allso be emphasized toot · · · · 
i11 itiate a reactor trip input ~ 19-1'.IQPI-Ul~At-.:alai~Willl-D!iQJ,[!dQ.WJ!l:Galt!GA:s-:flM.-WAGltlGl:m-:IMI.OO 
,UI.O dg r.:mt in'JQl~•Q a pQt81l . 

Thie GW allarm is 11ot included! iri lhe pla11t Teohlnical Specificatio11s, a11d is 11ot assum 
mitigate any accident in tile pl!an safety analyses. armunoiator 

These cirou itry cllanges will ,ohla11ge the SSPS GW alam1 desig111 and licensing bases. wind0w I.Ii i~ h.ave 
SSPS GW alam reactor trip function was i11stalled as. part of the SSIPS design tllat w the capabr1llrty to 
aP,proved by the Unitedl States (U.S.) Atomic Bnergy Oomrnission ,(AEC} ,(Referanoe 1 ·dentify a inon
system design basis is dooumented in WC/lJP-7672, "Soltdl state Logic Protection Sy urgent alarm 
Descriptio111'" {Referern.oe 2), andl WCAP-7706, "Ain Evaluation of Solid State Logic Rea condil!ion in eaohi 
Pro ec io111 in Antioip.iited Transie111ts." {Reference 4). These TRs describe tll.e• inputs SSPS train. 
a parti!al reactor trip sigmall man SSPS lram, indudi11g a l'oss of 15V andl 48V IPOWier s,-,,,..,,..,...,,,...---~ 
pulled ,ca rd {PCB}, and the multiplexer test switch sel'ected to the "lnll ibit" position. A UI CPR 
§9_§g. Eva l1:1ation that was f)ffi\l)areel fer the PWROG re,.•ieweel these SSP8 cf:esigA aasis 
daor:.rments anel~ eleteffl'lined that the f)Fef)ased SSPS ·GJ:NAGM eaHlel~ not be iFflJlleF11.enteel wiU1.01:1t 
f)Fior N.RG rei.•iew ans af)f)Fe~.•aL 
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Thie folrowing seotim1iS identify the system performanoe, armunciaitor/ara1m, phlysicallfalllicatio111 , 
and ,oompliance requirements for tlil e GWAOMI. 

4.1 NIONJURGENT ALARM !INPUTS. 

The GWAOM will remove the SSPS train-specific GW alarm reactor bip sig111all causedl by the 
occu rrence of any one-oflhe following al!arm inputs. Tlilese inputs willl provide-a remote alarm 
from each SSIPS train as shown in Rgure 4-11: 

1. Loss of +48V11 power sup,ply 
2. Loss of +48V2 power supply 
3. Loss of +15V11 power supply 
4. Loss of +t 5V2 power suP,ply 
5. Multiplex Test Switch not in tlil e NORM!AL or A+IB position 
6. Piulled Cardi In er1ock Row 2 is a:111 open cir,ouit ,(due o removed , roose IPOB,) 
7. Pulled Cardi In er1ock Row 3 is a:111 open cir,ouit ,(due o removed, loose POB,) 
8. Piulled Cardi In er1ock Row 4 iiS an open cir,ouit ,(due o removed , roose POB,) 
9. Piulled Cardi lnter1'ock Row 5 is a:111 open cir,ouit ,(due o removed , roose POB,) 
10. Nlew Desig111 ULB, SGD orUVD PCB selHestalarm (E10) or Wa chdog Error (WD:E), 

indicating1 an error in the POB cir,ouilly. 

In the oligi111all SSPS desig111, Items through 9 above provide GW al!arm inputs, wlil ich 
an111unoiate a local alarm at thle SSPS cabinet a111d a111 alam1 01r1 · he MCB, andl the i111itialion of ai 
partial reaictor trip sig111all i111 the affected SSPS trai1r1 co111siste111t with thle A!EC-a,pproved SSPS 
deiSig111 deiSoribed in ReterenceiS 2 a111d 3. Item 10 is an additional funclio111 that was add'ed to the 
new design SSPS PGBs. Thie self-test alarm dtd no exist with the original SSPS design that 
WaiS a,pproved by tlil e AEC. The following nowurgent alam1 inputs willl t>e implemented with the 
GWAOMI: impact on the operab-lity of 

anv RTS or ESFAS function 
1&2. Loss of a sing'le +48V1 or +48V2 power supply: Each + V power suppl¥ is redundant 

,(+48V1 a111d +48V2), and tlile output is diode auctioneer~d. such · ha a loss of one 
power supply doeiS not inhibit the SSPS train's ability ; ojpertorm iits Reactor Tlip 
System (RTS) and Engineered Safefy Feature Aotuati · System (ESFAS) functions. 
Tlile SSPS trai111 is operable with loss of redundancy ( . gl'e Point Vulnerability [SPV] 
state), and therefore, there is no kiss. ef safely fi:JnEUm:i i111 tlile affected SSPS train. 
Tlil is conditiolll wour.d be ind'icatedl to thle operator with the SSIPS nowurgent al!arm on 
tlil e· MCB, similar to · he indicalio111 already illl plaoe with the current GW alarm. A loss 
of ai +48V power suppl¥ is sensedl by the SSPS SAT PCB. The loss of a single 48V 
power supply was removed from the three-1tra in SSPS GW alarm d'esign a111d a non
urgeil'llt alam1 is sent through mulliplexi111g to the MCB for indication. Thererore, this 
aspect of the GWACM, Le., moving power supply mo:riitmi 111g from a GW alam1 to a 
nonl-'urgeil'llt alam1 haiS previously ll ee111 impteme11itedl. 

3&4. Loss of a sing'le +15V1 or +t 5V2 power supplv: Each1 +15V power suppl¥ is redunda11it 
{+15V1 a111d +115V2), and tlil.e output is diode auctioneered!, such · ha a loss of one 
power supply does not inhibit the SSPS train's abi□ ty to pertorm iits RTS andl ESFAS 

PWIROG-17018-NP Janumy 20118 
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impact on the aperabilltv cf any 
RTS or ESFAS function in 

functions. The SSPS train is operab! 1th loss of redundancy ( SPV state) , and 
therefore, there is no loss of S.BQty runciion of 1he affected SSPS tra in. This condilion 

would be indicated to the operator with the SSPS non-urgent alarm on the MCB, 
similar to 1he indli cation provided by the current GW a lam,. A loss of a + 1 SI/ power 
supply is sensed by 1he SSPS SAT PCB. The loss of a single '1 5V power supply was 
removed from the three-train SSPS GW alarm design and a non-urgenI a larm is sent 
through multiptexing to the MCB for indication_ Therefore, this aspect of the GWACM, 
i e., moving power supply monitoring from 1he GW alarm to a non-urgent alarm has 
previously been implemented. 

5. Multiplexer Test Switch in 1he INHIBIT position: The multiplexer test switch is a three
position switch with the following three sVllitch positions: "NORMAL," ~INHIBIT,~ and 
"A+B." Currenlty, a GW alarm is generated v.rhen this switch is p laced out of the 
"NORMAL" or "A+B" position as it passes ltlrough the ~INHIBIT" position, which 
removes Hie SSPS SAT PCB input path to ground caL1Sing an open circuit and a GW 
alarm signal. Wh ile the sVllitch is in the "INHIBIT" position, multip exing status 

information is b locked from the associated SSPS train by inhibiting data inputs, 
causing a loss of the SSPS train data to the MCB and plant computer. However, there 
is ,_ loss of safety fuAciion iA ti:le affeeted SSPS tFain, siAee the Of)f)Osite SSPS train 

. - - -

All safety funclions within Hie SSPS train will continue to operate as required with the 
multiplexer test switch in the "INHIBIT position With lhe GWACM, lhe multiplexer test 
switch in Hie ~INHIBIT" position Vllill be indicated with a non-urgent alarm. This 

~--~~--~ modification is oonsidered to be an SSPS reliability improvement because it minimizes 
impact on the the potential of inadvertently having both SSPS trains in a GW alum partial reactor trip 
operabt rty of any condition,. wh ich wou ld cause a react.or trip. 
RTSorESFAS 
function in the 
affected SSPS train, 
only the MCB and 

lant computer 
indications in t at 
SSPS train are 
affected. 
Addmonally, the 

Pulled Card Interlock in Rows 2-5: The SSPS ULB, SGD, and UVD PCBs are located 
in Rows 2-5. In the w rrent SSPS design, a GW alarm occurs and places Hie affected 
SSPS train in a partial reactor t rip when an SSPS ULB , SGD, or UVD PCB is pulled or 

not inserted. If it is detem1ined that one of lhe SSPS ULB, SGD, or UVD PC& were 
pulled or not fully inserted, that particular SSPS train's ability to provide an RT S or 
ESFAS actuation may be affected. With the GWAGM, a pulled or not fully inserted 
SSPS ULB, SGD, or UVD PCB will be indicate.d with a non-urgent alam1 The Aew 

. . -
opposite SSPS train I-AOfHlffi€ftt-i:l!afm-;Ne1:lla-ifeEtll:flfE~leFiltof--a€1tloRt-thiilt-i!:~e-saffll~5--tRe-il~atof 
..viii continue to F9spooi;e tg a GW a.hum r8Spm:ii;e. The redundant SSPS train would ovide an :RTS 
provide MCB. and or ES FAS actuation, if required_ The :Row 1 pulled card interlock for e SSPS DEC, 
plant computer trip/ CCB, and SAT PCBs is not modified and is retained with the GW rm inputs. The 
logic status dGta GWACM pulled card interlock change in Rows 2-5 is necessary the SSPS ULB, 
vVhen the Multiplexer SGD, and lND PCB self-lest a lam1 to be annunciated on lhe M Bas described 
Test Switch is in the below. 
INHIBIT position. 

10. New Design SSPS PCB WDT or an E10 Self.. Test Failure: e SSPS ULB, SGD, and 
lND PCBs have a self-test function that continuously tes the functions of Hie PCB's 

basic logic and output drivers. •=--------,-''-,--,--------~ 
The operator response to the ne non-urgen 
a!arrn \'Ill be m accordance wit he new ARP. 
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]a.,c Folrowing thle GWACM SSIPS log ic 
calline wiring mod'ifica iolliS ,md on1--l)oard PCB jumper wnfigmation cllang,es., when a 
new d'.esign SSPS IJLB, SGD, or UVD PCB generates a self-test error, 
[ 

]la,e, 

andl the SAT PCB will ,generate a nolili-'l.lrge:nt al1arm without a P!artial raactor tlip stgnal. 
lllis design ealura requires the install!ation of tlile new d'esign SSPS SAT, UI..H , SGD,, 
and UVD PCBs with tlil e s:pecitii:c jumper wrrrfigmations id'entifiedl in this TR 

4.2 0NJURGENT ALARM SSPS/ANNUNCIAT0R SYSTEM Flll CTIOINAL 
INTERFACE Toe operator response to the new non-urgent alann will be 

in accordance wittJ the new ARP. 
Thie GWACM will pro w remo e annunoI ay 
contact) to fac" ible and visual MCB imltcation u 0111 reoeipt of a 110n-urge11t al!affiil. Tile 
new alarm c.i: . ' ' .. ·----fHff -., ' -
annunoialio111. -Hil~00~3Hest~\se-t91Hh~i81-~R9.l'I-UFQ€f'ft-aiaff'A--wllil-at~~.aRl'le--as-the 
~!.PQAS:Q W· th , , , . .. , , . 

A separate indication fm thle non-urgoot alarn1 identifies that tile applicable SSPS train is not in 
a parti1al reactor trip condition, and also provid'es a GW alarm on the existingr annunoiation 
circuit. 11Q'l{9 ~'-Gr, 11:19 .i,,,;isting~ MCEI 3farm windGWs G,H'I l~e oonligbl~d m iHdi&atQ on bQU:i Ute 
GW a~Fm aAd Um nan Ul'§ent alaFm. Thi:s RliAimses the impaci OR Um MCB al:aim ,1,1aool 
eoHf½juFatiaA. Additional annunciator ·ndows are requ ired for a separate indica ·on . A 
separate non-urgoot alam1 indication is currantliy implemented a one plant for til e loss of an 
SSIPS oulpl!Jfl: relay AC power supply. A shaPQc;I ng,n urgent alarm indicatign is tummtly 
implei:neRted at another plaAt fer tl=le loss of SSPS outp1:1t relay /1£ p0\.•1er. Hlcrefare, !=J.eU'1 
shared 31ild ~ep3rat9 MC l:3 al3ml p.i:n91 tonfigurati,Qns 3f.9 c1,1rPQntly impl.em9ntecl mr SSPS 
3il.lrm ind1ic-atim:i,s_ 

4.J. 0NJURGENT ALARM MAIIN C0NITROL BOARD INITERFACE 

Thie remote annunoiation on thle MCB will iltuminate on thle occurreil'lce of any one of the 
following signals. Toe non-mgent ararm is not required to hlave a refla-sh capabil'ity. Condition;s 
11-4 result in a loss of redl.lndancy. Condition 5 resu lts in a loss of SSPS trai111 d!ata to thle MCB 
and plant computer with no loss of RTS or ESIFAS actuation funotion. Conditions 6-110 result in 
a potootiial degrad'ed SSIPS logic train andl potential ino,perablc state. !However the other SSPS 
train would be ,capable performing an TS or ESFAS aotuation., if required. 

1. Loss of +48V1 power sup,ply 
2. Loss of +48V2 power sup,ply 

PWROG-17018-N P Jimumy2018 
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3. Loss of +15V power supply 
4. Loss of +15V2 power sup,ply 
5_ Multiplexer Test SWitch not in the O'RMAL oir A+B IPOSiition 
6. Rt.died Card lnterfock Row 2 is .m qpen circuit {due to removed I loose PCB) 
7. Rulled Card lnterfock Row 3 iiS a:rn qpen circuit {due to removed I loose PCB) 
8. Rulled Card lnterfock Row 4 iiS a:n qpen circuit {due to removed I loose PCB) 
9. Rt.died Card lntertock Row 5 iiS a:rn qpen circuit {due to removed I loose PCB) 
10. New Desigrn SSPS ULB, SGD or LIVD PCB self-test alarm (IE110) or WOE indicati11.g an 

error in 1he POB circu itry_ 

The state of a norn-ur,gent alarm irn an SSPS trairn must l>e k11ow1r1 by the qperatoir ilfl the oorntrol 
mom. The operator mu;st be aware lhat th,e SSPS train may be degraded whe;n an a!arm 
co11diliorn exists. i,;or a snai:ad! MCB alaim i.-Ai:id9W, the S~flS ·G\'l/ alarm: ang R9 n 'bll:g8;'1t alam~ 
cire1,1 it inp1,1ts stlare eomman 01,1t131:Jts, anel~ .my S'1:Jbseq1,1e11t i1113ut oonelition iS 11at a:lammel, 
GQRSiS~9Rt \l'Ji th tile CblJJ9Rt GW al!a,m ,~ml reflasn:)_ 

11a.•~ 

4.4 QUALIFICATION OF NON-URGEINT ALARM CIIRCUIT PARTS 

The GWAOM wm use only parts that are qualified as. Class 1 E safety-rel!ated for imptementaliorn 
wiithin the SSPS. 

The SSPS is a Class 1E safety-related system; therefore, ornly safety or safety-relate parts that 
have been q,ualifiedl ca:rn be used _ 

4.5 PCB CONFIGURATIION REQUmREMENTS 

The GWAOMlwill be implementedl with a new desig1r1 SSPS SAT, ULB, LIVO, andl SGD PCB in 
eaoh SSPS train. 

The new d'esigrn SAT PCB must be ,oonfiguredl arnd installed! for separaticm andl irnterface wilh the 
GW ar-arrn and norn-ui;g ent alarrn i11puts. and ou~puts. as, descrl'bed in Section 5.11. New design 
SSIPS ULB, UVD, a:rnd SGD PCBs must be inst.aired a11d ,oonfigmed to pm\l'ide a remote non
urgen alarm upon detectirng eitller a WiDE or IE110 self-test eoor signaL 

4.6 SSPS QUALIIFICATION IMPACTS 

The GW.ACM does 11ot impad the equipment qualification of the SSPS. llle PCB ,oompornents. 
are q,ualified as diisC11Jssedl irn WCAP-17867-P-A (Refere11 oe 9) and the rnastera11d slave rel!ay 
qualiifi cations are 11.ot impac ed by this charnge_ 
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5.J. NIO:N -URGENT A LARM MAINI CONTROL B OARD ANNUINCIATOR WINDOW 

[ §!!] 
~ _ Ila.,~ Ille design for tile M:CB 

a11111u11oiator -ean- be implemented! via the IJOO of a seiParate a11111u11oiator wirndow,-or ta ~ rolle~ the 
si(;IP1al1 with .i:PI ,exisfiRg anmmciiator wiRdQW. 

Thie fiel'd cable lilllJiSt be IUl.lted from each SSPS oulput relay cabi11et (SSPS Trains A & B) to tile 
MCB a11 111u111ciator system. 

5.4 OTHER CONSIIDERATIONS FOR THE GWACM !IMPLEMENTATION 

5.4.1 MASTER RELAY 

5.4.2 Slave Re llay 

5.4.3 4~Bay SSPS Ge111e ral Warning Ala rm Circu it 

Thie 4-bay SSPS has d'ifferen ,oircuitry for the GW alam1 than depicted in Figure 5-1 andl Figure 
5-2. Tile implementation oflhe 11on-mge11t al!arm oircu·try is not impacted by tile d'esig11 
difference in 1he ~ bay SSPS GW alam1 circ1J itry. 

5.4.4 Three-Tra in SSPS Allarm Ciirciuit Des ign 

Thie three-train SSPS has an exisli11g I110111-'urgent alarm for 1he l'oss of ai sing .e 15V or 48V 
power supply. The implementation of the no11r'urgeint alarm for the pulled cardl inter1ock a110 E10 
self0 est error requires a rnodificatiOJI to thle cmireil'lt 11on-mge11t alarm cir,ouilry 
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7 FAILUIRE MODES EVAILUATION 

Plant reliability ca111 be impmved by minimizing tile potential of iriadivertent reactor trips 
assooiated with tile SSPS GW al!arm. Plant safety can be rmproved by maocimizirig thle SSPS 
availabi□ ty viiai the 11 ew design SSPS ULB,, SGD, and LIVO PCBs . hat ·1 immedlately al'ert the 
operator witlili a111 audrble arid visu,al MCB al!arm if a111 SSPS PCB faills ai self-test, as opposed to 
being identified wheri tile 111ext surveillanoe test is performed to rde11tify a de,grad'ed SSPS ULB, 
SGO, or UVD POB,_ 

7.1 IDENITIPICATION OF INEW FAIILURE MODES 
I Reference 9 I 

The failure mod:es and effe · rialyses {IFMEAs) that were performed 0111 the new design SSPS 
PCBs i111 jg9Rtify tl:1.e \i\JC,ti,p oonfinmedl that the FM EA that was pelfomlsd tor the SSPS that is 
co11tained ill WCAP-7706, remaililiS valid. The new desiglll SSIPS ULB, SGD, and uvo PCB 
ailure mod.es are tt1e same as the original design SSIPS LILB, SGD, andl UVD PCBs. The 
similarity of the IFMIEA results tor the new design SSIPS ULB, SGD, andl UVO PCBs when 
compared! to tlie original design SSIPS ULB, SGD, andl UV0 PCBs confirmed! that there wrll be 
no malrunctio11s of a111 SSC important to safety with ai ditteren resull than any previously 
evaluated in tile Llpd!ated Final Safety Analiysis Report (UIFSAIR). 

Table 7-1 provides ai sum.m.ny oflhe cmrn11t GW alam1 desig111 functions, tile GWAOMI cllariges, 
a11d identifies tllose fimctians that are d'iscussed in WCAP-7488-L a11d WCAP-7706 
(Reterences 3 a11d 4),. The new desr.gn SSPS ULB, SGD, an UVD PCB self-test errror is also 
i11olud'ed . 

WCAP-7672 SeciiOlll Ill.ID, ·A1am1 System~ states: 

~,, troubfe in both trains sfloufd develop simuttaneousJY, tile reactor wm be tripped automatically 
by the ,alarm system.~ 

I m;plem enta io111 of the GWACM wil I renmve the GW al!anm partial read or tl"i p, inputs that are 
shown in Figure 4-1. Thereafore, tile-cll:anges to the SSPS GW alarm faflure modes are 
identified! in Table 7-1. 
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7.2 GWACM FAILURE EVALUATIO~ 

A faflure mod'es andl effiects analysis woo. performed for · he GWACM as sllow111 ill Table 7-2. 

A traditional FMEA IJiSeS a weigh · rating Hnat is based on rnulitiplyirng ttle ,criticality (C), li'kelihoodl 
(L), an dletectability (D) rarnki11gs together, with larger valLJes Inom1ally used to indr.cate more 
crmcal failure modes. The combinat ion of ,oriticarity ,md lrkelihoodl offers provides irnsigllt into the 
compone,nt's impact on · he mission if iit failed or was at risk . The combination of l ike□hood and 
detectabi ity provides insight to tll.e component's 11eedl for monitoring1, i11speclio111, or testing_ 
This combirnaitiorn offers insight irnto the surveillance test frequency andl ottler mai11te.111ance 
considerations. ~ h~\l'lJACM, all fa~YfQS Willi b9 OOASiQQl"-QQ Q')Y:.11 ror lh9 PUl=J)QS,Q gf SSPS -- ' allafffl r=es130F100 and ctia§!Aostics. The operator response to the new non-urgent 

alarm will be in accordance with the new ARP. 
The multiplexer tes switch to generate an inhibit position alarm i:S not a componeil'lt failure; 
therefore, it is ll'lO included in Table 7-2. The mu ltiplexer test switcll1 irnhibiledl alarm provides 
indication wllen one SSPS train is in test to prevent sp11J rious ararms to the operator; whfle the 
opposiite SSPS train provides ind·cation duringI testing. Multiplexirng is a norn-safety-re1ated 
li.mction; therefore a 1Partial reactor trtp, is not neededl for tile nmlliplexer test switch to generate 
a111 inhil)it positiorn alarm. 

The loss of a redurnd,mt power suppliy does no affect a111 SSIPS train's operabil'ity; tllerefore, a 
partial reactor trip is not needed. Also, note that a failure of both of the 1I5V or both of he 48V 
power supplies irn an SSPS train cauiSes ai reaotor tlip; therefore, a seoondl power suppliy failure 
is faill-safe _ 

The pulled-card interlock al!arm is, administrativ:eliy controlled by limitirng access to the SSIPS 
train cabinets. Verification tllat the SSPS ULB, &GD, a110 UVD PGBs remain inserted! is self
evident by tile absence of an alarm from the pulled card in el1ock ,oircuiit A norn-mgen alarm 
co11oitio111 will ocoLJr whoo a PCB is !PUiied, or not ru lly inserted for ,card interlock Rows 2-5 . PCB 
insertion fis confirmed prior to seouri11gI each SSPS train cabinet., by oornfirming tllere is 1110 SS S 
GW m non-m gent alarrm condition. 

The addillio111 of a PCB selt-test failure indication to the non-urgent alarm eooLJres that PCB 
failLJres are immediately detectabte. Determination of tile 110111-mge11t al!arm ,cause would require 
observatio111 of local status indications at the affeoted SSPS log &c cabi11e i:;!esponse to the Ron 

after tile caLJse of tile· nofl'--urge,rnt alam1 has been determined, c 
regarding tlile affected SSPS train's operabrlily. 

The operator response to an SS PS no~urgent alarm 
condition will be in accordance with the new ARP to 
determine the impact on operability of the affected 
SSPS train. 
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7-4 

Tabte 7 -2 SSPS General ·warnf ng1 A arm Circlli"I: Modification FM EA lm~cts 

Sym111toms.t 

Fafl'11re 
Loca11 Effects. in Mitigating 

the Affeoted Features 
SSPS Train 

Fa ure of one Loss of Power Redundant 
48, VDC power po11,•er supply 

SuAply 

Faflure ,of ,one Loss of Power Redundant 
15 VDCpower po11,•er supply 

Su;Aply 

Fa:ilure of SSPS F0ilure of tile Opposite SSPS 
UVD, I.Jl B, SGD module (PCB}, Train 

PCB self-test potential ~ 
(WOE or E10 

, 
··• 11\ .• 

sellf-test 
failure) 

PiulledCmd l 0il1.1re of tile OAIJ)Osite SSPS 
llnl:er1ock o ule (PCB , Train 
Rows 2'-5 poten1fal ~ 

-r-.L. .r,, ·- _ .i; · - - --· . 
I [\ 

I inoperability of an RTS or I 
ESFAS function 

PWROG-1I701 8-NP 

System 
Effects 

one 

one 

Capab lit'( 
to perfonn ~ - ,,. 
.:r-, , - .~ , . , 

is m0intained 
by the 

redundant 
fra:in.. 

Capab lit'( 

!~~~~~ 
is m; int3'ined'-

by the 
redunda:nt 

train.. 

Method of Detection 

Non-Urg;ent . mi 

Non-Urg;ent Alam1 

Non-1.Jrg;em m 

'-Ian RTS or ,j 
ESFAS actuation 

Non-1.Jrg;em Alam1 

'- Ian RTS or I 
ESFAS actuation 
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10 SUMMARY AND COINCLUSIONS 

. . . . . . The separate annunciator window configuration for the 
!mplementa 10171 oHhe GWAC GWACM will prm{de an indication on the MCB of the status of 
madvertent pliant r,eactor trips the SSPS train_ The operator response to the annunciator will 
the GW ar:a rm will 00 move be in accordance with the new ARP_ The new annunciator 
i~ the affec edl SSPS train_ window will have the capability to identify a non-urgent alarm 
'Illa the 11ew 1r1011-urgei111t ala il condition in each SSPS train_ 
The ad'.dilio111 of a new 1ru:m-u g . . • . · · 
selHest hmction o provide emote i11dication of a self-test al!arm conditio111 on tile MCB,_ llle• 
GWACM will alert tile• opera or with 3171 audible and visual MCB alam1 if an SSIP S PCB fails a 
self-test, as opposed to ooi11 ideirrtifiedl when the next srnverllarnce · est iis pelformecl to ideirntify a 
degrad'.ed SSPS ULB, SGD, or UVO PCB. 

Thie GW.ACM involves redu: ng1 lhe 11umber of i11puts to · he SSIPS GW a Imm circuit by remo -ng 
the loss of one t 5 voe pow r supply, the loss ofo11e 48 voe power supplly, tile multiplexer test 
switch setected to tile · lnhibi . positio171, and tile 1PUlledl card intel1odk_ Tll.ese i11;puts. · -11 be 
moved to a new 11'ilo111-urgeint lam1_ The non-ui;g ent alarm wil interraoe with the MCB 
anrnu11 oiator system o indic~ IJisingi a separate al!arm -ndow or a sh:area~ v.<ith; a GVV alalfl'I 
windBW mr Qaon SSPS traEn. The red'uctfon of inputs to the SSIPS GW almm will reduce tile 
lfkelrhood of inadverteirrt reactor trips while maintainirng pliant safety witlli the rem:ai11 ing1 i11puts to 
thle GW alarm that wfll provide in1Putfor a partial! re.aotor trip sfgnal as originally designed. 

The GW.ACM also e:nabtes tile ll'ilOlli-'Urge:nt alam1 to indl-cate if a new design SSPS PCB failed a 
sel1f-test. The inew design SSPS ULJB,, SGO, and UVD PCBs all contain burlt irn self..,test 
~eatures, incfudil'llg a selHest function that -oonti11uously tests tile flu l'llations of thle IPCB's basic 
logic a11d output drivers_ Protection ahannel tlips andl .JJctuation sig111alls received duri11g the 
performance of self..,test processes wil resuH irn a reac or trip or IESIFAS actuation, whle111 
required , as originally d'esignedl_ Tll.e SSPS POB, selfr-tes teature does ll'lot impact tile Teclli11 icall 
Speoifica io SSPS surveil :ance tests or rm pact th.e SSPS protection fimctiol"ls. 11 e self..,test 
feature provides ea111y detectiorn of a potential oompo11ent failure, irnclu.d ing rogtc operation a11d 
illJ)ut IPOwer farlure_ Tile ,oontinuous PCB selfi-tests on thle SSPS UUB, SGD, an UVO POBs 
are d'esignecl o faoilitate timely recogrni tio11 and id'entification of equipment thlat is not 1Performi11g 
as designed, so that maintemmoe can be pelformedl_ The additfon of UEID i11dications on the 
visi'ble cardl edge of the new design ss s PCBs pro -d'e signal status irnformatiorn tlliat is not 
available on the origirnal desigrn SSPS POBs_ These features, irn conj,unctiorn with tile GWACM., 
wi'II al'ert he operator witlli an aud1ble and visuial MCB alarm if an SSPS IPCB faills a self-tes , <liS 

op;posed o being1 identified when the next surveillanae test is performed to ideirntity a degrad'ed 
SSPS ULB, SGD, or LIVID IPCR 

PWIROG- 7018-N P Jimumy 20118 
!Revision Cl 



PWROG-17018-NP-A Revision 0  Proprietary Class 3

**This page was added to the quality record by the PRIME system upon its validation and shall not be considered in the page numbering of this document.**

Approval Information

Author Approval Moorehead John D Aug-13-2020 12:54:51

Reviewer Approval Ryan Margaret L Aug-18-2020 11:58:19

Manager Approval Phillips Robert B Aug-18-2020 18:10:14

Director Approval Holderbaum Chad M Aug-18-2020 18:13:07

Files approved on Aug-18-2020

*** This record was final approved on 8/18/2020 6:13:07 PM. (This statement was added by the PRIME system upon its validation)




