
July 5, 2018 

OG-18-162 

U.S. Nuclear Regulatory Commission 
Document Control Desk 
11555 Rockville Pike 
Rockville, MD 20852 

Subject: PWR Owners Group 

Program Management Office 
1000 Westinghouse Drive 

Cranberry Township, Pennsylvania 16066 

WCAP-17018-P/NP, Revision 0 
Project Number 99902037 

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) 

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

Warning Alarm Modification," PA-LSC-1366 dated February 1, 2018 (ADAMS 
Accession No. ML 18039A033) 

2. NRC Acceptance for Review of the Pressurized Water Reactor Owners Group 
Topical Report PWROG-17018-P/NP, "Solid State Protection System General 
Warning Alarm Modification," dated March 13, 2018 

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

On February 1, 2018, in accordance with the Nuclear Regulatory Commission (NRC) Topical 
Report (TR) program for review and acceptance, the Pressurized Water Reactor Owners Group 
(PWROG) requested formal NRC review and approval of PWROG-17018-P/NP, Revision 0, 
"Solid State Protection System General Warning Alarm Modification" for referencing in 
regulatory actions (Reference 1 ). 

The NRC Staff accepted the Topical Report for review on March 13, 2018 (Reference 2). 

The PWROG was notified on April 2, 2018 of the NRC staff's determination that additional 
information was necessary to complete the review (Reference 3). 

Enclosure 1 to this letter provides the response to Reference 3. 
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If you have any questions, please do not hesitate to contact me at (805) 545-4328 or 
Mr. W. Anthony Nowinowski, Program Manager of the PWR Owners Group, Program 
Management Office at (412) 374-6855. 

Sincerely yours, 

Ken Schrader, COO & Chairman 
PWR Owners Group 

JKS:am 

Enclosure 1: Responses to NRG RAls 1 and 2 on PWROG-17018-P / PWROG-17018-NP -
L TR-PL&E-18-024 (Non-Proprietary) 

cc with enclosures: 
PWROG Steering and Management Committee 
PWROG Licensing Committee 
PWROG l&C Working Group 
PWROG PMO 
B. Benney, US NRG 
J. Andrachak, WEC 
J. Moorehead, WEC 
T. Gruber, WEC 

Electronically Approved Records are Authenticated in the Electronic Document Management System. 
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By letter dated February 1, 2018 (ADAMS Accession No. ML 18039A033), the PWR 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 determined that 
additional information is required (as explained below). 

The solid state protection system (SSPS) is equipment that is used for the voting and actuation 
logic portion of some Westinghouse designed nuclear power plants (NPPs). This equipment 
was previously evaluated and approved by NRC (Originally per WCAP-7488-L and WCAP-
7672; most recently by ADAMS Accession No. ML 14260A 143) to meet the requirements of the 
GDCs (i.e., 10 CFR 50 Appendix A) and IEEE 279-1971, "Criteria for Protection Systems for 
Nuclear Power Generating Stations." Specifically, the GDCs state: 

"Criterion 23-Protection system failure modes. The protection system shall be designed to fail 
into a safe state or into a state 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 or Removal from Operation. The system shall be designed to permit 
any one channel to be maintained, and when required, tested or calibrated during power 
operation without initiating a protective action at the systems level. During such operation the 
active parts of the system shall of themselves continue to meet the single failure criterion. 

Exception: "One-out-of-two" systems are permitted to violate the single failure criterion during 
channel bypass provided that acceptable reliability of operation can be otherwise 
demonstrated. For example, the bypass time interval required for a test, calibration, or 
maintenance operation could be shown to be so short that the probability of failure of the active 
channel would be commensurate with the probability of failure of the "one-out-of-two" system 
during its normal interval between tests." 

The submitted WCAP proposes to change the failure modes of some of the SSPS 
equipment. Specifically, the pulled card interlocks in Rows 2-5, will no longer generate a half
trip and alarm, but rather just an alarm. To continue the review, NRC staff need the following: 

(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 currently result in a pulled card interlock signal (i.e., alarm 
and a half-trip - Fail Safe)? 

If 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 explain why and how only generating an alarm is 
acceptable. 

Response to RAI 1: 

Section 4.1 of PWROG-17018-P discusses the pulled card interlock function. The pulled card 
interlock signal passes through each universal logic (ULB), safeguards driver (SGD) and 
undervolted driver (UVD) card in the same row in the SSPS racks in series with the semi
automatic (SAT) card pulled card interlock input. This signal is the same in both the original 
design ULB, SGD, and UVD card and the new design ULB, SGD, and UVD cards. 
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On the original design ULB, SGD, and UVD cards, the signal passes through a printed circuit 
card trace between the card interlock connector pins (Pins 21 to 22) to confirm that the cards 
are installed and fully inserted into the SSPS card cage connectors. The original design cards 
do not have any self-diagnostic function and no circuit failure can generate a pulled card 
interlock alarm. 

The new design ULB, SGD, and UVD cards incorporate the interlock function and also include 
circuitry to initiate a card interlock alarm (which is not contained in the original design cards), if a 
card self-test alarm (E10) or Watchdog Error (WOE) occurs as discussed in Section 4.1 of 
PWROG-17018-P. As discussed in Sections 4.1 and 5.2 of PWROG-17018-P, the circuit that 
affects the pulled card interlock will be enabled as part of this modification to the GWA circuit. 
This modification will provide an alarm on the main control board (MCB) that would identify a 
potential inoperability of the affected SSPS train. The non-urgent alarm modification can only 
be implemented with the new design cards (ULB, SGD, UVD, and SAT). 

Section 7.2 of PWROG-17018-P discusses the failure modes associated with the modification to 
the GWA circuitry. By eliminating the partial trip from the pulled card interlock, this modification 
introduces the potential for two inoperable SSPS trains if one ULB, SGD, or UVD card in rows 2 
- 5 is pulled from one SSPS train and the other SSPS train is being tested or has a ULB, SGD, 
or UVD card removed. However, administrative controls are in place that prevent testing or 
maintenance 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 rows 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. 

The new design SSPS cards contain local card edge indications (as discussed Appendix A of 
WCAP-17867-P-A) such that it is confirmed that the ULB, SGD, and UVD cards are fully 
inserted into the card frame of the SSPS train by the absence of the local LED indication on the 
card. For example, the new design cards contain a green LED indication that indicates whether 
there is power to the card, i.e., these LEDs are illuminated when the card is fully inserted in the 
card frame. If a card is not fully inserted or pulled from the card frame, the LED will not be 
illuminated. Each of the new design cards that include the self-test feature (i.e., the ULB, SGD, 
and UVD) contain a red LED indication that illuminates a self-test alarm (E10) or a Watchdog 
Error (WOE) occurs. The illumination of the red LED differentiates between an issue associated 
with testing, versus a card that is not fully inserted into the card frame, i.e., a pulled card with no 
green LED illuminated. 

Section 7.2 of PWROG-17018-P discusses that the response to the non-urgent alarm will be the 
same as the response to the receipt of the current GW Alarm (which currently results in a partial 
trip condition). Aside from the non-urgent alarm associated with the pulled card interlock, the 
other non-urgent alarm inputs do not impact the Operability of the SSPS Train. Therefore, if a 
non-urgent alarm is initiated on the MCB, the following administrative controls will confirm the 
status of each SSPS train. 

1. The current administrative controls discussed above that prevent testing or 
maintenance activities to be performed on both SSPS trains at the same time. These 
administrative controls prevent a card from being pulled in both SSPS trains at the same 
time. 
2. Administrative controls will be implemented after the non-urgent alarm 
modification is installed and will 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, 

2 

*** This record was final approved on 6/28/2018 9:10:33 AM. (This statement was added by the PRIME system upon its validation) 



Westinghouse Non-Proprietary Class 3 

or UVD has been pulled and that the non-urgent alarm is not associated with a card self
test alarm (E 10) or Watchdog Error (WOE). The inspection of the card edge LED is 
required, as an initial response to the non-urgent alarm, because the non-urgent alarm is 
not reflashed. 

(2) Please describe how this WCAP will be referenced in 10 CFR 50.59 Screens/Evaluations. 
Specifically, the letter docketing the WCAP states: 

"PWROG-17018 is being submitted for NRC review and approval. Licensees will reference the 
NRG-approved Topical Report in their 10 CFR 50.59 Screens/Evaluations associated with the 
implementation of the modification to the GW alarm." 

Further, the WCAP 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 implemented 
without prior NRC review and approval." 

Please discuss the specific 50.59 criteria (e.g., Criteria 1-8), that NRC 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 LAR. 

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

Response to RAI 2: 

In the current GWA circuitry, a partial reactor trip signal will be initiated if any of the following 
conditions exist in one SSPS train: 

• The loss of a 15vdc power supply 
• The loss of a 48vdc power supply 
• The multiplexer test switch in the "Inhibit" position 
• The pulled card interlock 

If any of the above conditions exist in the second SSPS train, a reactor trip will occur. 

The UFSARs for some plants with an SSPS contain a discussion of the GWA in the Failure 
Modes and Effects Analysis Section for the RTS, and the conditions that will cause a GWA, 
including any the 4 conditions identified above. 

do 
Additionally, the UFSARs for some of the plants with an SSPS reference WCAP-7672, "Solid 
State Logic 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 AEC in a letter from the United States Atomic Energy 
Commission to Mr. Romano Salvatori, Manager, Nuclear Safety Department, signed by D.B. 
Vassallo, Chief, Light Water Reactors, Project Branch 1-1, Directorate of Licensing -
Regulation, Enclosure: "Evaluation of WCAP-7488-L and WCAP-7672," March 6, 1974. 
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The response to Question 1 in a 50.59 Screen was "Yes," i.e., "Does the activity to which this 
screening applies represent:" 

"A modification, addition to, or removal of a structure, system, or component (SSC) such that a 
design function as described in the Updated FSAR is adversely affected?" 

Basis for the "Yes," response: 

The partial reactor trip condition caused by the GWA will be eliminated for four design input 
functions. Removal of the Loss of one 48 VDC Power Supply, Loss of one 15VDC Power 
Supply, Multiplexing Test Switch to Inhibit, and Pulled Card Interlock inputs to the General 
Warning Alarm circuit poses a potential adverse impact to a design function of the SSPS, which 
requires this change to be screened in for further evaluation. 

The SSPS is designed to initiate a reactor trip function for those inputs that are proposed to be 
removed from the GW Alarm reactor trip circuit. Therefore, the proposed activity is a 
modification to an SSC such that a design function as described in the Updated FSAR may be 
adversely affected. 

The response to Question 6, as stated below, in a 50.59 Evaluation was "Yes": 

"Does the proposed activity create the possibility for a malfunction of an SSC important to safety 
with a different result than any previously evaluated in the Updated FSAR?" 

Basis for the "Yes," response: 

The proposed change would result in a malfunction of an SSC important to safety with a 
different result than any previously evaluated in the plant FSAR, because any of the 4 reactor 
trip inputs would no longer generate a partial reactor trip in one SSPS train, and a reactor trip if 
any of those inputs were received in both SSPS trains. 

Additionally, WCAP-7488-L/WCAP-7672 discusses the NRC-approved SSPS design, which 
discusses that any of those 4 inputs would result in a partial reactor trip in one SSPS train, and 
a reactor trip if and of those inputs were received in both SSPS trains. 

It should be noted that the loss of both 15vdc or 48vdc power supplies in one SSPS train will 
initiate a reactor trip. This design feature is not affected by the modification to the GWA 
circuitry. 

PWROG-17018 contains the justification for eliminating the SSPS GW alarm partial reactor trip 
input function associated with any of the 4 conditions discussed above and relocated those for 
input functions to a non-urgent alarm on the MCB. 

After the NRC issues the Final Safety Evaluation for PWROG-17018, and the NRC approved 
Topical Report (TR) is accepted by the NRC, the NRC approved TR will be referenced in the 
UFSAR, in addition to WCAP-7672, "Solid State Logic Protection System Description," the Non
Proprietary version and/or the Proprietary version of that WCAP, i.e., WCAP-7 488-L, as part of 
the UFSAR change that deletes the 4 conditions discussed above, that result in a partial reactor 
trip in one SSPS train. 
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While the 50.59 Screen/Evaluation has not been prepared, the response to Question 1 in the 
50.59 Screen discussed above, may be "No" based on the NRC approved TR, or if the 
response to the UFSAR change in the 50.59 Screen is "Yes" i.e., is Screened in, the response 
to Question 6 in the 50.59 Evaluation would "No" based on the NRC approved TR. 
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