ArevaEPRDCPEm Resource

From: WILLIFORD Dennis (AREVA) [Dennis.Williford@areva.com]

Sent: Thursday, March 29, 2012 4:07 PM

To: Tesfaye, Getachew

Cc: BENNETT Kathy (AREVA); CRIBB Arnie (EXTERNAL AREVA); DELANO Karen (AREVA);

HATHCOCK Phillip (AREVA); LEIGHLITER John (AREVA); ROMINE Judy (AREVA); RYAN
Tom (AREVA); MEACHAM Robert (AREVA); HUDSON Greg (AREVA)

Subject: DRAFT Response to U.S. EPR Design Certification Application RAI No. 505

(5902,5735,5869,5754,5803,5950,5744), FSAR Ch. 7, Question 07.01-35
Attachments: RAI 505 Question 7.1-35 Response US EPR DC - DRAFT.PDF
Getachew,

Attached is a DRAFT response for Question 07.01-35 of RAI No. 505 (FSAR Ch. 7) provided in the attached
file in advance of the May 30, 2012 final date.

Let me know if the staff has any questions or if this response can be sent as final.

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Friday, March 16, 2012 12:59 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 12

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
Supplement 6 to provide a complete and final response to 6 questions. On January 10, 2012, AREVA NP
provided Supplement 7 to provide a complete and final response to 2 questions. On January 19, 2012,
AREVA NP provided Supplement 8 to provide a complete and final response to one question and a revised
preliminary schedule for the response to Question 07.01-33. On February 9, 2012, AREVA NP provided
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Supplement 9 to revise the schedule for 11 questions. On February 17, 2012, AREVA NP provided
Supplement 10 to revise the schedule for 20 questions. On February 21, 2012, AREVA NP provided
Supplement 11 to revise the schedule for Question 07.01-33.

The attached file, “RAI 505 Supplement 12 Response - US EPR DC.pdf” provides technically correct and
complete responses to 2 of the remaining 21 questions (07.01-41 and 07.05-10), and a revised response to 2
questions (07.08-46 and 07.09-72). Appended to this file are affected pages of the U.S. EPR Final Safety
Analysis Report in redline-strikeout format which support the responses to Question 07.01-41, 07.05-10, 07.08-
46, and 07.09-72. Also appended to this file are affected pages of Technical Reports ANP-10304, ANP-
10309P and ANP-10315P. Revisions to these Technical Reports will be submitted by separate letter after
completion of all responses to RAI 505.

The following table indicates the respective pages in the response document, “RAI 505 Supplement 12
Response - US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page
RAI 505 — 07.01-41 2 5
RAI 505 — 07.05-10 6 9
RAI 505 — 07.08-46 10 10
RAI 505 — 07.09-72 11 12

The schedule for a technically correct and complete response to the remaining 19 questions remains
unchanged as provided below.

Question # Response Date
RAI 505 — 07.01-33 August 30, 2013
RAI 505 — 07.01-34 May 9, 2012
RAI 505 — 07.01-35 May 30, 2012
RAI 505 — 07.01-36 May 1, 2012
RAI 505 — 07.01-37 April 17, 2012
RAI 505 — 07.01-38 May 1, 2012
RAI 505 — 07.01-39 May 22, 2012
RAI 505 — 07.01-40 May 22, 2012
RAI 505 — 07.01-44 May 9, 2012
RAI 505 — 07.01-45 May 1, 2012
RAI 505 — 07.01-46 May 1, 2012
RAI 505 — 07.01-47 May 22, 2012
RAI 505 — 07.01-48 May 9, 2012
RAI 505 — 07.01-49 May 30, 2012
RAI 505 — 07.01-50 May 30, 2012
RAI 505 — 07.01-51 May 22, 2012
RAI 505 — 07.03-38 April 17, 2012
RAI 505 — 07.08-47 May 30, 2012
RAI 505 — 07.09-71 May 9, 2012




Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Tuesday, February 21, 2012 9:31 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 11

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
Supplement 6 to provide a complete and final response to 6 questions. On January 10, 2012, AREVA NP
provided Supplement 7 to provide a complete and final response to 2 questions. On January 19, 2012,
AREVA NP provided Supplement 8 to provide a complete and final response to one question and a revised
preliminary schedule for the response to Question 07.01-33. On February 9, 2012, AREVA NP provided
Supplement 9 to revise the schedule for 11 questions. On February 17, 2012, AREVA NP provided
Supplement 10 to revise the schedule for 20 questions.

The schedule for a technically correct and complete response to question 07.01-33 has been changed as
provided below. The response schedule for the other questions remains unchanged. This schedule was
transmitted to the NRC in AREVA NP letter 12:008 dated February 21, 2012.

Question # Response Date
RAI 505 — 07.01-33 August 30, 2013
RAI 505 — 07.01-34 May 9, 2012
RAI 505 — 07.01-35 May 30, 2012
RAI 505 — 07.01-36 May 1, 2012
RAI 505 — 07.01-37 April 17, 2012
RAI 505 — 07.01-38 May 1, 2012
RAI 505 — 07.01-39 May 22, 2012
RAI 505 — 07.01-40 May 22, 2012
RAI 505 — 07.01-41 April 17, 2012
RAI 505 — 07.01-44 May 9, 2012
RAI 505 — 07.01-45 May 1, 2012




RAI 505 — 07.01-46 May 1, 2012
RAI 505 — 07.01-47 May 22, 2012
RAI 505 — 07.01-48 May 9, 2012
RAI 505 — 07.01-49 May 30, 2012
RAI 505 — 07.01-50 May 30, 2012
RAI 505 — 07.01-51 May 22, 2012
RAI 505 — 07.03-38 April 17, 2012
RAI 505 — 07.05-10 April 17, 2012
RAI 505 — 07.08-47 May 30, 2012
RAI 505 — 07.09-71 May 9, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Friday, February 17, 2012 4:09 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 10

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
Supplement 6 to provide a complete and final response to 6 questions. On January 10, 2012, AREVA NP
provided Supplement 7 to provide a complete and final response to 2 questions. On January 19, 2012,
AREVA NP provided Supplement 8 to provide a complete and final response to one question and a revised
preliminary schedule for the response to Question 07.01-33. On February 9, 2012, AREVA NP provided
Supplement 9 to revise the schedule for 11 questions.

The schedule for a technically correct and complete response to 20 of the remaining 21 questions has been
changed as provided below. The response schedule to the other question remains unchanged.

Question # Response Date




RAI 505 — 07.01-33 February 21, 2012
RAI 505 — 07.01-34 May 9, 2012
RAI 505 — 07.01-35 May 30, 2012
RAI 505 — 07.01-36 May 1, 2012
RAI 505 — 07.01-37 April 17, 2012
RAI 505 — 07.01-38 May 1, 2012
RAI 505 — 07.01-39 May 22, 2012
RAI 505 — 07.01-40 May 22, 2012
RAI 505 — 07.01-41 April 17, 2012
RAI 505 — 07.01-44 May 9, 2012
RAI 505 — 07.01-45 May 1, 2012
RAI 505 — 07.01-46 May 1, 2012
RAI 505 — 07.01-47 May 22, 2012
RAI 505 — 07.01-48 May 9, 2012
RAI 505 — 07.01-49 May 30, 2012
RAI 505 — 07.01-50 May 30, 2012
RAI 505 — 07.01-51 May 22, 2012
RAI 505 — 07.03-38 April 17, 2012
RAI 505 — 07.05-10 April 17, 2012
RAI 505 — 07.08-47 May 30, 2012
RAI 505 — 07.09-71 May 9, 2012

Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, February 09, 2012 8:15 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 9

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
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Supplement 6 to provide a complete and final response to 6 questions. On January 10, 2012, AREVA NP
provided Supplement 7 to provide a complete and final response to 2 questions. On January 19, 2012,
AREVA NP provided Supplement 8 to provide a complete and final response to one question and a revised
preliminary schedule for the response to Question 07.01-33.

The schedule for a technically correct and complete response to 11 of the remaining 21 questions has been
changed as provided below. The response schedule to the other 10 questions remains unchanged.

Question # Response Date
RAI 505 — 07.01-33 February 21, 2012
RAI 505 — 07.01-34 April 5, 2012
RAI 505 — 07.01-35 April 26, 2012
RAI 505 — 07.01-36 April 5, 2012
RAI 505 — 07.01-37 March 8, 2012
RAI 505 — 07.01-38 April 5, 2012
RAI 505 — 07.01-39 April 26, 2012
RAI 505 — 07.01-40 April 26, 2012
RAI 505 — 07.01-41 March 8, 2012
RAI 505 — 07.01-44 April 5, 2012
RAI 505 — 07.01-45 April 26, 2012
RAI 505 — 07.01-46 April 26, 2012
RAI 505 — 07.01-47 April 5, 2012
RAI 505 — 07.01-48 April 5, 2012
RAI 505 — 07.01-49 April 26, 2012
RAI 505 — 07.01-50 April 26, 2012
RAI 505 — 07.01-51 April 26, 2012
RAI 505 — 07.03-38 March 8, 2012
RAI 505 — 07.05-10 March 8, 2012
RAI 505 — 07.08-47 April 26, 2012
RAI 505 — 07.09-71 April 5, 2012

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262
Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, January 19, 2012 11:19 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)




Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 8

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
Supplement 6 to provide a complete and final response to 6 questions. On January 10, 2012, AREVA NP
provided Supplement 7 to provide a complete and final response to 2 questions.

The attached file, “RAI 505 Supplement 8 Response US EPR DC.pdf” provides a technically correct and
complete final response to 1 of the remaining 22 questions.

The following table indicates the respective pages in the response document, “RAl 505 Supplement 8
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question.

Question # Start Page End Page

RAI 505 — 07.01-42 2 2

The schedule for a technically correct and complete response to the remaining 21 questions is provided
below. The preliminary schedule for the response to Question 07.01-33 has been revised and is being
reevaluated and a new supplement with a revised schedule will be transmitted by February 21, 2012.

Question #

Response Date

RAI 505 — 07.01-33

February 21, 2012

RAI 505 — 07.01-34

April 5, 2012

RAI 505 — 07.01-35

April 26, 2012

RAI 505 — 07.01-36

February 9, 2012

RAI 505 — 07.01-37

March 8, 2012

RAI 505 — 07.01-38

February 9, 2012

RAI 505 — 07.01-39

February 9, 2012

RAI 505 — 07.01-40

February 9, 2012

RAI 505 — 07.01-41

February 9, 2012

RAI 505 — 07.01-44

February 9, 2012

RAI 505 — 07.01-45

April 26, 2012

RAI 505 — 07.01-46

April 26, 2012

RAI 505 — 07.01-47

February 9, 2012

RAI 505 — 07.01-48

February 9, 2012

RAI 505 — 07.01-49

February 9, 2012

RAI 505 — 07.01-50

April 26, 2012




RAI 505 — 07.01-51 February 9, 2012
RAI 505 — 07.03-38 April 26, 2012
RAI 505 — 07.05-10 March 8, 2012
RAI 505 — 07.08-47 April 26, 2012
RAI 505 — 07.09-71 April 5, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (CORP/QP)

Sent: Tuesday, January 10, 2012 5:21 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 7

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions. On December 15, 2011, AREVA NP provided
Supplement 6 to provide a complete and final response to 6 questions.

The attached file, “RAI 505 Supplement 7 Response US EPR DC.pdf’ provides technically correct and
complete final responses to 2 of the remaining 24 questions. Appended to this file are affected pages of the
U.S. EPR Final Safety Analysis Report in redline-strikeout format which support the response to RAI 505
Question 07.08-48.

The following table indicates the respective pages in the response document, “RAl 505 Supplement 7
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page
RAI 505 — 07.08-44 2 3
RAI 505 — 07.08-48 4 5

The schedule for a technically correct and complete response to the remaining 22 questions has changed as
provided below. The preliminary schedule for the response to Question 07.01-33 is being reevaluated and a

new supplement with a revised schedule will be transmitted by January 25, 2012.
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Question #

Response Date

RAI 505 — 07.01-33

January 25, 2012

RAI 505 — 07.01-34

April 5, 2012

RAI 505 — 07.01-35

April 26, 2012

RAI 505 — 07.01-36

February 9, 2012

RAI 505 — 07.01-37

March 8, 2012

RAI 505 — 07.01-38

February 9, 2012

RAI 505 — 07.01-39

February 9, 2012

RAI 505 — 07.01-40

February 9, 2012

RAI 505 — 07.01-41

February 9, 2012

RAI 505 — 07.01-42

February 9, 2012

RAI 505 — 07.01-44

February 9, 2012

RAI 505 — 07.01-45

April 26, 2012

RAI 505 — 07.01-46

April 26, 2012

RAI 505 — 07.01-47

February 9, 2012

RAI 505 — 07.01-48

February 9, 2012

RAI 505 — 07.01-49

February 9, 2012

RAI 505 — 07.01-50 April 26, 2012
RAI 505 — 07.01-51 February 9, 2012
RAI 505 — 07.03-38 April 26, 2012
RAI 505 — 07.05-10 March 8, 2012
RAI 505 — 07.08-47 April 26, 2012
RAI 505 — 07.09-71 April 5, 2012

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, December 15, 2011 1:49 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 6

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
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to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
Supplement 4 to revise the schedule for 7 questions. On December 14, 2011, AREVA NP provided
Supplement 5 to revise the schedule for 5 questions.

The attached file, “RAI 505 Supplement 6 Response US EPR DC.pdf’ provides technically correct and
complete responses to 6 of the remaining 30 questions. Appended to this file are affected pages of the U.S.
EPR Final Safety Analysis Report in redline-strikeout format which support the responses. Also appended to
this file are affected pages of Technical Reports ANP-10304 and ANP-10309P. Revisions to these Technical
Reports will be submitted by separate letter after completion of all responses to RAI 505.

The following table indicates the respective pages in the response document, “RAl 505 Supplement 6
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page
RAI 505 — 07.03-37 2 3
RAIl 505 — 07.04-15 4 5
RAI 505 — 07.05-11 6 6
RAI 505 — 07.08-43 7 8
RAI 505 — 07.08-45 9 10
RAI 505 — 07.08-49 11 12

The schedule for a technically correct and complete response to the remaining 24 questions remains
unchanged. The preliminary schedule for the response to Question 07.01-33 is being reevaluated and a new
supplement with a revised schedule will be transmitted by January 25, 2012.

Question #

Response Date

RAI 505 — 07.01-33

January 25, 2012

RAI 505 — 07.01-34

January 10, 2012

RAI 505 — 07.01-35

February 9, 2012

RAI 505 — 07.01-36

January 10, 2012

RAI 505 — 07.01-37

January 19, 2012

RAI 505 — 07.01-38

January 10, 2012

RAI 505 — 07.01-39

January 10, 2012

RAI 505 — 07.01-40

January 10, 2012

RAI 505 — 07.01-41

January 10, 2012

RAI 505 — 07.01-42

January 10, 2012

RAI 505 — 07.01-44

January 10, 2012

RAI 505 — 07.01-45

February 9, 2012

RAI 505 — 07.01-46

February 9, 2012

RAI 505 — 07.01-47

January 10, 2012

RAI 505 — 07.01-48

January 10, 2012

RAI 505 — 07.01-49

January 10, 2012

RAI 505 — 07.01-50

January 10, 2012

RAI 505 — 07.01-51

January 10, 2012

RAI 505 — 07.03-38

February 9, 2012
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RAI 505 — 07.05-10 January 19, 2012

RAI 505 — 07.08-44 January 10, 2012

RAI 505 — 07.08-47 January 10, 2012

RAI 505 — 07.08-48 January 10, 2012

RAI 505 — 07.09-71 January 10, 2012

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Wednesday, December 14, 2011 11:30 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 5

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. In Supplement 1 sent on October 27, 2011, and Supplement 2 sent on
November 17, 2011, AREVA NP provided a revised schedule for technically correct and complete responses
to 33 questions and a preliminary revised schedule for Question 07.01-33. AREVA NP provided Supplement 3
on November 22, 2011 to provide a final response to 4 questions. On December 9, 2011, AREVA NP provided
a revised schedule for 7 questions.

The schedule for the response to four questions (Questions 7.1-35, 7.1-45, 7.1-46, and 7.3-38) is being
changed, as indicated in bold below. In addition, the preliminary schedule for the response to Question 07.01-
33 has been revised as indicated. This schedule is being reevaluated and a new supplement with a revised
schedule will be transmitted by January 25, 2012. The schedule for a technically correct and complete
response to the remaining 25 questions remains unchanged.

Question #

Response Date

RAI 505 — 07.01-33

January 25, 2012

RAI 505 — 07.01-34

January 10, 2012

RAI 505 — 07.01-35

February 9, 2012

RAI 505 — 07.01-36

January 10, 2012

RAI 505 — 07.01-37

January 19, 2012

RAI 505 — 07.01-38

January 10, 2012

RAI 505 — 07.01-39

January 10, 2012

RAI 505 — 07.01-40

January 10, 2012

11



RAI 505 — 07.01-41

January 10, 2012

RAI 505 — 07.01-42

January 10, 2012

RAI 505 — 07.01-44

January 10, 2012

RAI 505 — 07.01-45

February 9, 2012

RAI 505 — 07.01-46

February 9, 2012

RAI 505 — 07.01-47

January 10, 2012

RAI 505 — 07.01-48

January 10, 2012

RAI 505 — 07.01-49

January 10, 2012

RAI 505 — 07.01-50

January 10, 2012

RAI 505 — 07.01-51

January 10, 2012

RAI 505 — 07.03-37

January 19, 2012

RAI 505 — 07.03-38

February 9, 2012

RAI 505 — 07.04-15

January 19, 2012

RAI 505 — 07.05-10

January 19, 2012

RAI 505 — 07.05-11

January 19, 2012

RAI 505 — 07.08-43

January 19, 2012

RAI 505 — 07.08-44

January 10, 2012

RAI 505 — 07.08-45

January 10, 2012

RAI 505 — 07.08-47

January 10, 2012

RAI 505 — 07.08-48

January 10, 2012

RAI 505 — 07.08-49

January 19, 2012

RAI 505 — 07.09-71

January 10, 2012

Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262
Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: RYAN Tom (RS/NB)

Sent: Friday, December 09, 2011 8:35 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); WILLIFORD Dennis
(RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 4

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. On October 27, 2011, and November 17, 2011, AREVA NP provided a
revised schedule for technically correct and complete responses to 33 questions and a preliminary revised
schedule for Question 07.01-33. On November 22, 2011, AREVA NP provided a final response to four
questions.
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The schedule for the response to the questions 7.1-37, 7.3-37, 7.4-15, 7.5-10, 7.5-11, 7.8-43, and 7.8-49 is
being changed and indicated in bold below, the remaining 23 questions remains unchanged, as indicated
below. In addition, the preliminary schedule for a response to Question 07.01-33 remains unchanged. The
schedule for Question 07.01-33 is being reevaluated and a new supplement with a revised schedule will be
transmitted by December 14, 2011.

Question # Response Date
RAI 505 — 07.01-33 December 14, 2011
RAI 505 — 07.01-34 January 10, 2012
RAI 505 — 07.01-35 January 10, 2012
RAI 505 — 07.01-36 January 10, 2012
RAI 505 — 07.01-37 January 19, 2012
RAI 505 — 07.01-38 January 10, 2012
RAI 505 — 07.01-39 January 10, 2012
RAI 505 — 07.01-40 January 10, 2012
RAI 505 — 07.01-41 January 10, 2012
RAI 505 — 07.01-42 January 10, 2012
RAI 505 — 07.01-44 January 10, 2012
RAI 505 — 07.01-45 January 10, 2012
RAI 505 — 07.01-46 January 10, 2012
RAI 505 — 07.01-47 January 10, 2012
RAI 505 — 07.01-48 January 10, 2012
RAI 505 — 07.01-49 January 10, 2012
RAI 505 — 07.01-50 January 10, 2012
RAI 505 — 07.01-51 January 10, 2012
RAI 505 — 07.03-37 January 19, 2012
RAI 505 — 07.03-38 January 10, 2012
RAI 505 — 07.04-15 January 19, 2012
RAI 505 — 07.05-10 January 19, 2012
RAI 505 — 07.05-11 January 19, 2012
RAI 505 — 07.08-43 January 19, 2012
RAI 505 — 07.08-44 January 10, 2012
RAI 505 — 07.08-45 January 10, 2012
RAI 505 — 07.08-47 January 10, 2012
RAI 505 — 07.08-48 January 10, 2012
RAI 505 — 07.08-49 January 19, 2012
RAI 505 — 07.09-71 January 10, 2012
Sincerely,

Tom Ryan for
Dennis Wiilliford, P.E.
U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.
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7207 IBM Drive, Mail Code CLT 2B
Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Tuesday, November 22, 2011 2:51 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 3

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses
to the 34 questions in RAI 505. On October 27, 2011, and November 17, 2011, AREVA NP provided a
revised schedule for technically correct and complete responses to 33 questions and a preliminary revised
schedule for Question 07.01-33.

After discussions with NRC staff, the attached file, “RAI 505 Supplement 3 Response US EPR DC.pdf’
provides technically correct and complete responses to 4 of the 34 questions. Appended to this file are
affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout format which support the
responses to RAI 505 Question 07.07-23, Question 07.08 -46 and Question 07.09.02-72.

The following table indicates the respective pages in the response document, “RAI 505 Supplement 3
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page
RAI 505 — 07.01-43 2 3
RAIl 505 — 07.07-23 4 4
RAI 505 — 07.08-46 5 5
RAI 505 — 07.09-72 6 7

The schedule for the response to the remaining 30 questions remains unchanged, as indicated below. In
addition, the preliminary revised schedule for a response to Question 07.01-33 remains unchanged. The
schedule for Question 07.01-33 is being reevaluated and a new supplement with a revised schedule will be
transmitted by December 14, 2011.

Question #

Response Date

RAI 505 — 07.01-33

December 14, 2011

RAI 505 — 07.01-34

January 10, 2012

RAI 505 — 07.01-35

January 10, 2012

RAI 505 — 07.01-36

January 10, 2012

RAI 505 — 07.01-37

December 11, 2011

RAI 505 — 07.01-38

January 10, 2012

RAI 505 — 07.01-39

January 10, 2012

RAI 505 — 07.01-40

January 10, 2012
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RAI 505 — 07.01-41

January 10, 2012

RAI 505 — 07.01-42

January 10, 2012

RAI 505 — 07.01-44

January 10, 2012

RAI 505 — 07.01-45

January 10, 2012

RAI 505 — 07.01-46

January 10, 2012

RAI 505 — 07.01-47

January 10, 2012

RAI 505 — 07.01-48

January 10, 2012

RAI 505 — 07.01-49

January 10, 2012

RAI 505 — 07.01-50

January 10, 2012

RAI 505 — 07.01-51

January 10, 2012

RAI 505 — 07.03-37

December 11, 2011

RAI 505 — 07.03-38

January 10, 2012

RAI 505 — 07.04-15

December 11, 2011

RAI 505 — 07.05-10

December 11, 2011

RAI 505 — 07.05-11

December 11, 2011

RAI 505 — 07.08-43

December 11, 2011

RAI 505 — 07.08-44

January 10, 2012

RAI 505 — 07.08-45

January 10, 2012

RAI 505 — 07.08-47

January 10, 2012

RAI 505 — 07.08-48

January 10, 2012

RAI 505 — 07.08-49

December 11, 2011

RAI 505 — 07.09-71

January 10, 2012

Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262
Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, November 17, 2011 5:44 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 2

Getachew,
On September 29, 2011, AREVA NP Inc. provided a schedule for technically correct and complete responses

to the 34 questions in RAI 505. On October 27, 2011, AREVA NP provided a revised schedule for technically
correct and complete responses to 13 questions and a preliminary revised schedule for Question 07.01-33.
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The schedule for the final responses has been revised, as indicated in bold below. In addition, the preliminary
revised schedule for a response to Question 07.01-33 has been revised. The schedule for Question 07.01-33
is being reevaluated and a new supplement with a revised schedule will be transmitted by December 14, 2011.

Question #

Response Date

RAI 505 — 07.01-33

December 14, 2011

RAI 505 — 07.01-34

January 10, 2012

RAI 505 — 07.01-35

January 10, 2012

RAI 505 — 07.01-36

January 10, 2012

RAI 505 — 07.01-37

December 11, 2011

RAI 505 — 07.01-38

January 10, 2012

RAI 505 — 07.01-39

January 10, 2012

RAI 505 — 07.01-40

January 10, 2012

RAI 505 — 07.01-41

January 10, 2012

RAI 505 — 07.01-42

January 10, 2012

RAI 505 — 07.01-43

December 11, 2011

RAI 505 — 07.01-44

January 10, 2012

RAI 505 — 07.01-45

January 10, 2012

RAI 505 — 07.01-46

January 10, 2012

RAI 505 — 07.01-47

January 10, 2012

RAI 505 — 07.01-48

January 10, 2012

RAI 505 — 07.01-49

January 10, 2012

RAI 505 — 07.01-50

January 10, 2012

RAI 505 — 07.01-51

January 10, 2012

RAI 505 — 07.03-37

December 11, 2011

RAI 505 — 07.03-38

January 10, 2012

RAI 505 — 07.04-15

December 11, 2011

RAI 505 — 07.05-10

December 11, 2011

RAI 505 — 07.05-11

December 11, 2011

RAI 505 — 07.07-23

December 11, 2011

RAI 505 — 07.08-43

December 11, 2011

RAI 505 — 07.08-44

January 10, 2012

RAI 505 — 07.08-45

January 10, 2012

RAI 505 — 07.08-46

December 11, 2011

RAI 505 — 07.08-47

January 10, 2012

RAI 505 — 07.08-48

January 10, 2012

RAI 505 — 07.08-49

December 11, 2011

RAI 505 — 07.09-71

January 10, 2012

RAI 505 — 07.09-72

January 10, 2012

Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager




AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B
Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, October 27, 2011 11:22 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7, Supplement 1

Getachew,

On September 29, 2011, AREVA NP Inc. provided a schedule for a technically correct and complete response
to the 34 questions in RAI 505.

The schedule for the final response to Questions 07.01-38, 07.01-44, 07.01-45, 07.01-46, 07.01-47, 07.01-48,
07.01-49, 07.01-50, 07.01-51, 07.03-38, 07.08-43, 07.08-47, 07.08-48 has been revised, as indicated in bold
below. In addition, a preliminary revised schedule for a technically correct and complete response to
Question 07.01-33 is provided below. The schedule for Question 07.01-33 is being reevaluated and a new
supplement with a revised schedule will be transmitted by November 17, 2011.

Question #

Response Date

RAI 505 — 07.01-33

November 17, 2011

RAI 505 — 07.01-34

December 8, 2011

RAI 505 — 07.01-35

November 17, 2011

RAI 505 — 07.01-36

December 8, 2011

RAI 505 — 07.01-37

December 8, 2011

RAI 505 — 07.01-38

January 10, 2012

RAI 505 — 07.01-39

December 8, 2011

RAI 505 — 07.01-40

December 8, 2011

RAI 505 — 07.01-41

November 17, 2011

RAI 505 — 07.01-42

December 20, 2011

RAI 505 — 07.01-43

November 17, 2011

RAI 505 — 07.01-44

January 10, 2012

RAI 505 — 07.01-45

January 10, 2012

RAI 505 — 07.01-46

January 10, 2012

RAI 505 — 07.01-47

January 10, 2012

RAI 505 — 07.01-48

January 10, 2012

RAI 505 — 07.01-49

January 10, 2012

RAI 505 — 07.01-50

January 10, 2012

RAI 505 — 07.01-51

January 10, 2012

RAI 505 — 07.03-37

November 17, 2011

RAI 505 — 07.03-38

January 10, 2012

RAI 505 — 07.04-15

November 17, 2011
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RAI 505 — 07.05-10

November 17, 2011

RAI 505 — 07.05-11

November 17, 2011

RAI 505 — 07.07-23

November 17, 2011

RAI 505 — 07.08-43

January 10, 2012

RAI 505 — 07.08-44

December 8, 2011

RAI 505 — 07.08-45

December 8, 2011

RAI 505 — 07.08-46

December 8, 2011

RAI 505 — 07.08-47

January 10, 2012

RAI 505 — 07.08-48

January 10, 2012

RAI 505 — 07.08-49

November 17, 2011

RAI 505 — 07.09-71

December 8, 2011

RAI 505 — 07.09-72

December 8, 2011

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, September 29, 2011 11:04 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744),
FSAR Ch. 7

Getachew,

Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 505 Response US EPR DC.pdf,” provides a schedule since a technically correct and
complete response to the 34 questions cannot be provided at this time.

The following table indicates the respective pages in the response document, “RAl 505 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 505 — 07.01-33 2 2

RAI 505 — 07.01-34

RAI 505 — 07.01-35

RAI 505 — 07.01-36

RAI 505 — 07.01-37

RAI 505 — 07.01-38

RAI 505 — 07.01-39

O|oo| N[O bW
Q|| N[O B~ W

RAI 505 — 07.01-40
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RAI 505 — 07.01-41 10 10
RAI 505 — 07.01-42 11 11
RAI 505 — 07.01-43 12 12
RAI 505 — 07.01-44 13 13
RAI 505 — 07.01-45 14 14
RAI 505 — 07.01-46 15 15
RAI 505 — 07.01-47 16 16
RAI 505 — 07.01-48 17 18
RAI 505 — 07.01-49 19 19
RAI 505 — 07.01-50 20 20
RAI 505 — 07.01-51 21 22
RAI 505 — 07.03-37 23 23
RAI 505 — 07.03-38 24 24
RAI 505 — 07.04-15 25 25
RAI 505 — 07.05-10 26 26
RAI 505 — 07.05-11 27 27
RAI 505 — 07.07-23 28 28
RAI 505 — 07.08-43 29 29
RAI 505 — 07.08-44 30 30
RAI 505 — 07.08-45 31 31
RAI 505 — 07.08-46 32 32
RAI 505 — 07.08-47 33 33
RAI 505 — 07.08-48 34 34
RAI 505 — 07.08-49 35 35
RAI 505 — 07.09-71 36 36
RAI 505 — 07.09-72 37 37

A complete answer is not provided for the 34 questions. The schedule for a technically correct and complete

response to these questions is provided below.

Please note that the date for the response to Question 07.01-33 is a commitment date to provide a final

schedule for the response in a follow-up letter.

Question #

Response Date

RAI 505 — 07.01-33

October 27, 2011

RAI 505 — 07.01-34

December 8, 2011

RAI 505 — 07.01-35

November 17, 2011

RAI 505 — 07.01-36

December 8, 2011

RAI 505 — 07.01-37

December 8, 2011

RAI 505 — 07.01-38

December 20, 2011

RAI 505 — 07.01-39

December 8, 2011

RAI 505 — 07.01-40

December 8, 2011

RAI 505 — 07.01-41

November 17, 2011

RAI 505 — 07.01-42

December 20, 2011

RAI 505 — 07.01-43

November 17, 2011
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RAI 505 — 07.01-44

December 20, 2011

RAI 505 — 07.01-45

December 20, 2011

RAI 505 — 07.01-46

December 20, 2011

RAI 505 — 07.01-47

December 8, 2011

RAI 505 — 07.01-48

December 20, 2011

RAI 505 — 07.01-49

December 20, 2011

RAI 505 — 07.01-50

December 20, 2011

RAI 505 — 07.01-51

December 20, 2011

RAI 505 — 07.03-37

November 17, 2011

RAI 505 — 07.03-38

December 20, 2011

RAI 505 — 07.04-15

November 17, 2011

RAI 505 — 07.05-10

November 17, 2011

RAI 505 — 07.05-11

November 17, 2011

RAI 505 — 07.07-23

November 17, 2011

RAI 505 — 07.08-43

December 20, 2011

RAI 505 — 07.08-44

December 8, 2011

RAI 505 — 07.08-45

December 8, 2011

RAI 505 — 07.08-46

December 8, 2011

RAI 505 — 07.08-47

December 20, 2011

RAI 505 — 07.08-48

December 20, 2011

RAI 505 — 07.08-49

November 17, 2011

RAI 505 — 07.09-71

December 8, 2011

RAI 505 — 07.09-72

December 8, 2011

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262
Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Tuesday, August 30, 2011 1:23 PM

To: ZZ-DL-A-USEPR-DL

Cc: Zhang, Deanna; Morton, Wendell; Spaulding, Deirdre; Mott, Kenneth; Truong, Tung; Zhao, Jack; Mills, Daniel;
Jackson, Terry; Canova, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource

Subject: U.S. EPR Design Certification Application RAI No. 505 (5902,5735,5869,5754,5803,5950,5744), FSAR Ch. 7

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on August 12, 2011, and discussed with your staff on August 22 and 25, 2011. No change is made to the
draft RAI as a result of those discussions. The schedule we have established for review of your application
assumes technically correct and complete responses within 30 days of receipt of RAls. For any RAls that
cannot be answered within 30 days, it is expected that a date for receipt of this information will be provided to
the staff within the 30 day period so that the staff can assess how this information will impact the published
schedule.
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Thanks,

Getachew Tesfaye
Sr. Project Manager
NRO/DNRL/NARP
(301) 415-3361
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AREVA NP Inc.

Response to Request for Additional Information No. 505 — Question 07.01-35
U.S. EPR Design Certification Application Page 2 of 3

Question 07.01-35:
OPEN ITEM

Provide failure modes and effects analysis (FMEA) and ITAAC to perform the FMEA for the
Safety Automation System (SAS) to verify design commitments made in U.S. EPR FSAR, Tier
2, Section 7.1.

10 CFR 50.55a(h) incorporates by reference IEEE Std. 603-1991. As part of an alternative
request, the applicant proposes to use IEEE Std. 603-1998. Clause 5.1 of IEEE Std. 603-1998
require, in part, that safety systems perform all safety functions in the presence of any single
detectable failure, all failures caused by a single failure, and all failures or spurious actuations
caused by a design basis event. In Tier 2, Section 7.1.2.6.12, the applicant states that an FMEA
was performed for the PS and described in ANP-10309P, as a means of meeting the
requirements of IEEE Std. 603-1998, Clause 5.1. An FMEA is a typical method of analysis used
to demonstrate compliance with single failure criteria of IEEE Std. 603-1998, Clause 5.1. The
staff review of the PS FMEA determined that the SAS functionality, as it pertains to ESF
functionality, is not addressed in the analysis. The applicant did not state in Section 7.1.2.6.12
that an FMEA was performed for SAS. SAS provides safety-related functions relating to safe
shutdown support as well as providing safety-related interlocks for numerous other safety
systems. The staff review of Tier 1, Section 2.4.4, determined that there was no ITAAC item
verifying the performance of a SAS FMEA, similar to that of the PS ITAAC item provided in
Section 2.4.1.

Due to the safety significance of SAS, the staff requests the applicant provide an FMEA, or
similar single failure analysis, for SAS that demonstrates SAS failure modes have been
accounted for in the U.S. EPR design. The staff also requests the applicant provide an ITAAC
item verifying the performance of the SAS FMEA.

Response to Question 07.01-35:

A system-level failure modes and effects analysis (FMEA) was performed on the safety
automation system (SAS) to identify potential single-point failures and their consequences. The
architecture of the SAS is redundant by the means of the use of redundant control units and
divisional redundancy. The system is designed so that a single failure during corrective or
periodic maintenance, or a single failure and the effects of an internal hazard, do not prevent
performance of the safety functions. The FMEA for SAS has been incorporated into the U.S.
EPR FSAR Tier 2, Section 7.1, Table 7.1-7 as described in the response to RAI, Question
07.01-36.

The SAS logic diagrams and descriptions have been developed and will be incorporated into the
U.S. EPR FSAR Tier 2, Section 7.3 (for SAS Control Functions) and Section 7.6 (for SAS
Interlock Functions). An inspections, tests, analyses, and acceptance criteria (ITAAC) item for
the SAS FMEA, similar to that of the protection system ITAAC provided in U.S. EPR FSAR Tier
1, Section 2.4.1, was included in U. S. EPR FSAR Tier 1, Section 2.4.4, Item 4.10, as part of the
response to RAI 452, Supplement 5 on June 22, 2011. This Tier 1 information has been
updated to include conforming changes to match the addition of the SAS logic diagrams.

Conforming changes due to this response to other U.S. EPR FSAR Chapters 3, 6, 8, 9 and 14
are also included in this response to this RAI. These changes include mark-ups of the



AREVA NP Inc.

Response to Request for Additional Information No. 505 — Question 07.01-35
U.S. EPR Design Certification Application Page 3 of 3

corresponding Mechanical System design descriptions in Tier 1 and Chapter 9 to reflect the
additional design detail associated with each of the SAS 1&C Logic Diagrams. Also included
were conforming changes to Chapter 8 and 14 to reflect the corresponding mechanical
changes. The inclusion of the additional design details also involved updating the Chapter 3
tables in Sections 3.2, 3.10, and 3.11 for Classification, Seismically Qualified Mechanical
Equipment, and Environmentally Qualified Electrical/I&C Equipment.

FSAR Impact:

U.S. EPR FSAR, Tier 1, Sections 2.4.4,2.4.25,2.6.1,2.6.3,2.6.6, 2.6.7, 2.6.8, 2.6.9, and 2.6.13
will be revised as described in the response and indicated on the enclosed markup.

U.S. EPR FSAR, Tier 2, Sections 6.2.3, 7.3, 7.6, 8.3, 9.1.3,9.2.2,9.4.1,9.4.2,9.4.3,9.4.5,
9.4.6,9.4.9,9.4.11 and 14.2 will be revised as described in the response and indicated on the
enclosed markup.

U.S. EPR FSAR, Tier 2, Tables 3.2.2-1, 3.10-1, 3.11-1, 3.11-2 and 7.1-5 will be revised as
described in the response and indicated on the enclosed markup.

U.S. EPR FSAR, Tier 2, Table 7.1-7 will be added as described in the response and indicated
on the enclosed markup.



U.S. EPR Final Safety
Analysis Report Markups



All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 2.4.4-2— Safety Automation System Automatic
Functions and Input Variables

(7_Sheets)

Table System Function Name Input Variable
Annulus Ventilation System Accident Filtration Train Heater Isolation Damper Position
(AVS) Control

Heater Fan Running

Accident Train Switchover Pressure

Post Heater Temperature

Filter Bank Isolation Inlet

Damper Position

Filter Bank Isolation Outlet

Damper Position

Exhaust Fan Signal
Component Cooling Water CCWS Common 1.b Automatic Train 1 Loss of ESWS Signal
System (CCWS) Backup Switchover of Train 1 to

Train 1 Pump Pressure

Train 2 and Train2 to Train 1

Train 1 Flow Rate

Train 2 Loss of ESWS Signal
Train 2 Pump Pressure

Train 2 Flow Rate

CCWS Common 2.b Automatic Train 3 Loss of ESWS Signal
Backup Switchover of Train 3 to
Train 4 and Train 4 to Train 3

Train 3 Pump Pressure

Train 3 Flow Rate

Train 4 Loss of ESWS Signal
Train 4 Pump Pressure

Train 4 Flow Rate

CCWS Emergency Temperature Heat Exchanger Temp

Control Heat Exchanger Bypass
Valve Position

CCWS Emergency Leak Surge Tank Level

Detection CCWS Chiller Inlet Flow
CCWS Chiller Outlet Flow
Common Supply Outlet Flow
Common Supply Inlet Flow

CCWS Emergency Leak Surge Tank 1 Level

Detection — Switchover Valves Suree Tank 2 Level
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EPR

Table 2.4.4-2— Safety Automation System Automatic
Functions and Input Variables

(7_Sheets)

Table System Function Name Input Variable
Leakage or Failure Surge Tank 3 Level
Surge Tank 4 Level

CCWS Switchover Valves Train 1 Common la Supply
Interlock Valve Position

Train 1 Common la Return
Valve Position

Train 1 Common 1b Supply
Valve Position

Train 1 Common 1b Return
Valve Position

Train.2 Common la Supply
Valve Position

Train 2 Common la Return
Valve Position

Train 2 Common 1b Supply
Valve Position

Train 2 Common 1b Return
Valve Position

Train 3 Common la Supply
Valve Position

Train 3 Common la Return
Valve Position

Train 3 Common 1b Supply
Valve Position

Train 3 Common 1b Return
Valve Position

Train 4 Common la Supply
Valve Position

Train 4 Common la Return
Valve Position

Train 4 Common 1b Supply
Valve Position

Train 4 Common 1b Return
Valve Position

CCWS RCP Thermal Barrier Common 1b Return Outer
Containment Isolation Valve Valve Position
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EPR

Table 2.4.4-2— Safety Automation System Automatic

Functions and Input Variables

(7_Sheets)

Table System

Function Name

Input Variable

Common 2b Return Outer
Valve Position

Common 2b Supply Outer
Valve Position

Common 1b Return Inner
Valve Position

Common 1b Supply Inner
Valve Position

Common 2b Return Inner
Valve Position

Common 2b Supply Inner
Valve Position

SCWS Condenser Supply Water

Condenser Refrigerant

Flow Control

Pressure

Emergency Feedwater System

SG Closed Loop Level Control

SG Level

EFWS

Pump Flow Protection

Pump Flow Signal

Essential Service Water Pump

ESWPBVS ESWS Pump Rooms

Outside Air Temperature

Building Ventilation System

Temperature Control

(ESWPBVS)

Fuel Building Ventilation

System (FBVS)

Safety-Related Room Heater
Control

Room Temperature

EBVS EBS / FPCS Pump Rooms

Recirculation Temperature

Heat Removal

Isolation of FBVS on
Containment Isolation

Containment Isolation Signal

Fuel Pool Area Handling Accident

Fuel Building Ventilation

Activity

Reactor Building Fuel Handling

Containment Building

Accident

Ventilation Activity

Water Storage Tank System

Fuel Pool Cooling and FPCPS Pump Trip on Low Spent SFP Level (WR)
Purification System (FPCPS) Fuel Pool (SFP) Level
In-Containment Refueling IRWST Boundary Isolation for IRWST Level

Preserving IRWST Water

(IRWST)

Inventory Interlock

Main Control Room Air
Conditioning System

Iodine Filtration Train Heater
Control

Carbon Filter Isolation
Damper Position
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EPR

Table 2.4.4-2— Safety Automation System Automatic

Functions and Input Variables

(7_Sheets)

Table System

Function Name

Input Variable

CRACS

Protective Switch
Temperature

ESF Filtration Status

Downstream Temperature

Heater Control for Qutside Inlet
Air

Inlet Damper Position

Outlet Damper Position

Pressure Control

MCR Differential Pressure

Cooler Temperature Control

Supply Air Temperature

Main Steam System (MSS)

Steam Generator MSRCV

Regulation during Pressure
Control

MSRIV Position

MSRIV Actuation Signal
(from PS)

MSRT Setpoint (from PS)

SG Pressure

Steam Generator MSRCV
Regulation during Standby
PositionPressure Control

MSRCV Position

Nuclear Power Calculation

(from PS)

Safeguard Building
Controlled-Area Ventilation

SIS/RHRS Pump Rooms Heat
Removal

System (SBVS)

LHSI Pump Room
Temperature

MHSI Pump Room
Temperature

SIS/RHR Pump Running
Signal

SIS/RHR Pump Stopped
Signal

CCWS/EFWS Valve Rooms Heat

Room Temperature

Removal

Electrical Division of
Safeguard Building

Ventilation System (SBVSE)

Supply and Recirculation Exhaust

Supply Air Temperature

Air Flow Control

Downstream of Heaters

Protective Switch
Temperature

Outside Air Temperature

Outside Air Damper Open
Position Signal

Outside Air Damper Closed
Position Signal
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EPR

Table 2.4.4-2— Safety Automation System Automatic
Functions and Input Variables

(7_Sheets)

Table System Function Name Input Variable

Exhaust Damper Open
Position Signal

Exhaust Damper Closed
Position Signal

Recirculation Damper Open
Position Signal

Recirculation Damper Closed
Position Signal

Supply Fan Safe Shut-off Recirc / Exhaust Fan Stopped
Signal

Outside Air Damper Closed
Position Signal

Recirculation Damper Closed
Position Signal

Recirculation Fan'Safe Shut-off CCW Pump Room
Temperature

EFW Pump Room
Temperature

Exhaust Fan-Safe Shut-off Exhaust Damper Closed
Position

Supply. Air Temperature Heater Supply Air Downstream of
Control Heaters Temperature

Filter Bank Differential
Pressure

Freeze Protection — Supply Air Outside Air Temperature
Temperature
Supply Air Temperature Control Supply Air Downstream of

for Supply Air Cooling Humidifier Temperature
Battery Room Heater Control Battery Room Temperature
Battery Room Supply Air Battery Room Supply Air
Temperature Control Temperature

Emergency Feed Water System EFWS Pump Room
(EFWS) Pump Room Heat Temperature

Removal

Component Cooling Water CCWS Pump Room
System (CCWS) Pump Room Temperature

Heat Removal

Tier 1 Revision 4—Interim Page 2.4-44




All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 2.4.4-2— Safety Automation System Automatic
Functions and Input Variables

(7_Sheets)
Table System Function Name Input Variable
Safety Chilled Water System SCWS Train 1 to Train 2 Train 1 Chiller Evaporator
(SCWS) Switchover on Train 1 Low Outlet Temperature

Evaporator Flow / Chiller Train 1 Chiller Compressor
Black Box Internal Fault / SCWS | Oil Pressure

Chiller Evaporator Water Flow
Control / LOOP Re-start

Failure

Train 1 Condenser
Refrigerant Pressure

Train 1 Chiller Evaporator
Flow Signal

Train 1 Cross-Tie Valves
Position Signal

Train 2 Cross-Tie Valves
Position Signal

Train 2 Circulating Pump 1
Running Signal

Train 2 Circulating Pump 2
Running Signal

Train 2 Evaporator AP Signal

Train 2 Chiller Evaporator
Flow Signal

SCWS Train 2 to Train 1 Train 1 Circulating Pump 1
Switchover on Train 2 Low Running Signal
Evaporator Flow / Chiller Train 1 Circulating Pump 2

Black Box Internal Fault / Loss of | Running Signal
WHS-CCWS / SCWS Chiller
Evaporator Water Flow Control /

Train 1 Evaporator AP Signal

LOOP Re-start Train 1 Chiller Evaporator
W Flow Signal

Train 1 Cross-Tie Valves
Position Signal

Train 2 Cross-Tie Valves
Position Signal

Train 2 Chiller Evaporator
Flow Signal

Train 2 Condenser
Refrigerant Pressure

Train 2 Chiller Compressor
Oil Pressure
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Table 2.4.4-2— Safety Automation System Automatic
Functions and Input Variables

(7_Sheets)
Table System Function Name Input Variable

Train 2 Chiller Evaporator
Outlet Temperature
Train 2 Condenser Flow Rate
Signal

SCWS Train 3 to Train 4 Train 3 Condenser Flow Rate

Switchover on Train 3 Low Signal

Evaporator Flow / Chiller Train 3 Chiller Evaporator

Black Box Internal Fault / Loss of 4 Outlet Temperature
UHS-CCWS / SCWS Chiller
Evaporator Water Flow Control /
LOOP Re-start

Failure

Train 3 Chiller Compressor
il Pressure

Train 3 Condenser
Refrigerant Pressure

Train 3 Chiller Evaporator
Flow Signal

Train 3 Cross-Tie Valves
Position Signal

Train 4 Cross-Tie Valves
Position Signal

Train 4 Circulating Pump 1
Running Signal

Train 4 Circulating Pump 2
Running Signal

Train 4 Evaporator AP Signal

Train 4 Chiller Evaporator
Flow Signal

SCWS Train 4 to Train 3 Train 3 Circulating Pump 1
Switchover on Train 4 Low Running Signal

Evaporator Flow / Chiller Train 3 Circulating Pump 2
Black Box Internal Fault / SCWS | Running Signal

Chiller Evaporator Water Flow
Control / LOOP Re-start

Failure

Train 3 Evaporator AP Signal

Train 3 Chiller Evaporator
Flow Signal

Train 3 Cross-Tie Valves
Position Signal

Train 4 Cross-Tie Valves
Position Signal
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Table 2.4.4-2— Safety Automation System Automatic

Functions and Input Variables

(7_Sheets)

Table System

Function Name

Input Variable

Train 4 Chiller Evaporator
Flow Signal

Train 4 Condenser
Refrigerant Pressure

Train 4 Chiller Compressor
Oil Pressure

Train 4 Chiller Evaporator
Outlet Temperature

Safety Injection and Residual

Automatic RHRS Flow Rate

Heat Removal System

Control

RHRS Flow Rate Signal

RHRS Temperature

(SIS/RHRS)

LHSI Pump Pressure

Automatic Trip of KHSI Pump Hot Leg Temperature (WR)

(in RHR Mode) on Low APsat Hot Leg Pressure (WR)

Automatic Trip of LHSI Pump Hot Leg Loop Level

(in RHR Mode) on Low-Loop

Level

RHR TIsolation Valves Interlock LHSI Suction Isolation Valve
Position
RHR 1st RCPB Isolation
Valve Position
RHR 2nd RCPB Isolation
Valve Position
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Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions
22 Medium Head Safety Injection Flow Safety Injection and Residual 4
(WR) Heat Removal System
23 Neutron Flux from Intermediate Range Excore Instrumentation System 4
Detector (IRD)
24 Neutron Flux from Power Range Detector | Excore Instrumentation System 4
(PRD)
25 Neutron Flux from Self Powered Neutron | Incore Instrumentation System 4
Detectors (SPND)
26 Neutron Flux from Source Range (SRD) | Excore Instrumentation System 4
27 Pressurizer Level (NR) Reactor Coolant System 4
28 Pressurizer Pressure (NR) Reactor Coolant System 4
29 RCP Bus Breaker Position Normal Power Supply System 4
30 RCP Breaker Position Normal Power Supply System 4
31 RCS Loop Flow Reactor Coolant System 4
33 RCS Loop Level Reactor Coolant System 4
34 RCP Speed Reactor Coolant System 4
35 SG Level (NR) Reactor Coolant System 4
36 SG Level (WR) Reactor Coolant System 4
37 SG Pressure Main Steam System 4
38 Temperature compensated rod cluster Rod Position Measurement 4
control assembly (RCCA) positions System
39 Reactor Trip Contactor Position Control Rod Drive Control
System
40 Containment Hydrogen Concentration Hydrogen Monitoring System 2
41 Core Outlet Temperature Incore Instrumentation System 4
42 AVS Temperature Annulus Ventilation System 2
43 AVS Isolation Damper Position Annulus Ventilation System 2
44 AVS Heater Fan Signal Annulus Ventilation System 2
45 AVS Pressure Annulus Ventilation System 2
46 AVS Differential Pressure Annulus Ventilation System 2
47 AVS Post Heater Temperature Annulus Ventilation System 2
48 AVS Filter Bank Isolation Inlet Damper Annulus Ventilation System 2
Position
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Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions
49 AVS Filter Bank Isolation Outlet Damper | Annulus Ventilation System 2
Position
50 AVS Exhaust Fan Signal Annulus Ventilation System 2
51 CCWS Loss of ESWS Signal Component Cooling Water 4
System
52 CCWS Pump Pressure Component Cooling Water 4
System
53 CCWS Flow Rate Component Cooling Water 4
System
54 CCWS Heat Exchanger Temp Component Cooling Water 4
System
55 CCWS Heat Exchanger Bypass Valve Component Cooling Water 4
Position System
56 CCWS Surge Tank Level Component Cooling Water 4
System
57 CCWS Chiller Inlet Flow Component Cooling Water 4
System
58 CCWS Chiller Outlet Flow Component Cooling Water 4
System
59 CCWS Common Supply Outlet Flow Component Cooling Water 4
System
60 CCWS Common Supply Inlet Flow Component Cooling Water 4
System
61 CCWS Common la Supply Valve Component Cooling Water 4
Position System
62 CCWS Common la Return Valve Component Cooling Water 4
Position System
63 CCWS Common 1b Supply Valve Component Cooling Water 4
Position System
64 CCWS Common 1b Return Valve Component Cooling Water 4
Position System
65 CCWS Common 1b Return Outer Valve Component Cooling Water 2
Position System
66 CCWS Common 1b Supply Outer Valve | Component Cooling Water 2
Position System
67 CCWS Common 2b Return Outer Valve Component Cooling Water 2
Position System
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Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions
68 CCWS Common 2b Supply Outer Valve Component Cooling Water 2
Position System
69 CCWS Common 1b Return Inner Valve Component Cooling Water 2
Position System
70 CCWS Common 1b Supply Inner Valve Component Cooling Water 2
Position System
71 CCWS Common 2b Return Inner Valve Component Cooling Water 2
Position System
72 CCWS Common 2b Supply Inner Valve ComponentCooling Water 2
Position System
73 SCWS Condenser Refrigerant Pressure Component Cooling Water 2
System
74 EFW Pump Flow Signal Emergency Feedwater System 4
75 ESW Outside Air Temperature Essential Service Water Pump 4
Building Ventilation System
E FBVS Room Temperature Fuel Bu1ld1ng Ventilation 2
Room Temperature
System
77 EBS / FPCS Recirculation Temperature Fuel Building Ventilation 2
Room Temperature
System
78 Spent Fuel Pool Level (WR) Fuel Pool Cooling and 2
Purification System
79 IRWST Level In-Containment Refueling 4
Water Storage Tank System
80 CRACS Carbon Filter Isolation Damper Main Control Room Air 2
Position Conditioning System
81 CRACS Protective Switch Temperature | Main Control Room Air 2
Conditioning System
82 CRACS ESF Filtration Fan Status Main Control Room Air 2
Conditioning System
83 CRACS Downstream Temperature Main Control Room Air 2
Conditioning System
84 CRACS Inlet Damper Position Main Control Room Air 2
Conditioning System
85 CRACS Outlet Damper Position Main Control Room Air 2
Conditioning System
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Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item #

Signal

Source

# Divisions

MCR Differential Pressure

Main Control Room Air

Conditioning System

o0
-

CRACS Supply Air Temperature

Main Control Room Air

Conditioning System

MSRIV Position

Main Steam System

MSRCYV Position

Main Steam System

8 |18 |1
(=3 Neli o]

LHSI Pump Room Temperature

Safeguard Building Pump
Room Temperature
Controlled-Area Ventilation

System

[N EE BN

2

MHSI Pump Room Temperature

Safeguard Building Pump
Room Temperature
Controlled-Area Ventilation

System

|

SIS/RHR Pump Running Signal

Safeguard Building Pump
Room Temperature
Controlled-Area Ventilation

System

|

SIS/RHR Pump Stopped<Signal

Safeguard Building Pump
Room Temperature
Controlled-Area Ventilation

System

|

CCWS/EFWS Valve Room Temperature

Safeguard Building Pump
Room Temperature
Controlled-Area Ventilation

System

|

SBVSE Supply Air Temperature
Downstream of Heaters

Electrical Division of
Safeguard Building

Ventilation System

|

SBVSE Protective Switch Temperature

Electrical Division of
Safeguard Building

Ventilation System

|

SBVSE Outside Air Temperature

Electrical Division of
Safeguard Building

Ventilation System

|

SBVSE Outside Air Damper Open
Position Signal

Electrical Division of
Safeguard Building

Ventilation System

[~
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Table 2.4.25-2—Signal Conditioning and Distribution

System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions
99 SBVSE Qutside Air Damper Closed Electrical Division of 4
Position Signal Safeguard Building
Ventilation System
100 SBVSE Exhaust Damper Open Position | Electrical Division of 4
Signal Safeguard Building
Ventilation System
101 SBVSE Exhaust Damper Closed Position | Electrical Division of 4
Signal Safeguard Building
Ventilation System
102 SBVSE Recirculation Damper Open Electrical Division of 4
Position Signal Safeguard Building
Ventilation System
103 SBVSE Recirculation Damper Closed Electrical Division of 4
Position Signal Safeguard Building
Ventilation System
104 SBVSE Recirculation / Exhaust Fan Electrical Division of 4
Stopped Signal Safeguard Building
Ventilation System
105 SBVSE Outside Air Damper Closed Electrical Division of 4
Position Signal Safeguard Building
Ventilation System
106 SBVSE Recirculation Damper Closed Electrical Division of 4
Position Signél Safeguard Building
Ventilation System
107 SBVSE Exhaust Ean Exhaust Damper Electrical Division of 4
Closed Position Safeguard Building
Ventilation System
108 Filter Bank Differential Pressure Electrical Division of 4
Safeguard Building
Ventilation System
109 Supply Air Downstream of Humidifier Electrical Division of 4
Temperature Safeguard Building
Ventilation System
110 Battery Room Supply Air Downstream of | Electrical Division of 4
Heaters Flow Safeguard Building
Ventilation System
111 Battery Room Temperature Electrical Division of 4
Safeguard Building
Ventilation System
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Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions
112 Battery Room Supply Air Temperature Electrical Division of 4
Safeguard Building
Ventilation System
m EFWS Pump Room Temperature Electrical Division of i
Safeguard Building
Ventilation System
114 CCWS Pump Room Temperature Electrical Division of 4
Safeguard Building
Ventilation System
115 SCWS Chiller Evaporator Outlet Safety Chilled Water System 4
Temperature
116 SCWS Chiller Compressor Oil Pressure Safety Chilled Water System 4
117 SCWS Condenser Refrigerant Pressure Safety Chilled Water System 4
118 SCWS Chiller Evaporator Flow Signal Safety Chilled Water System 4
119 SCWS Cross-Tie Valves Position Signal Safety Chilled Water System 4
120 SCWS Circulating Pump 1 Running Safety:Chilled Water System 4
Signal
121 SCWS Circulating Pump2 Running Safety Chilled Water System 4
Signal
122 SCWS Evaporator AP Signal Safety Chilled Water System 4
123 SCWS Chiller£Evaporator Flow Signal Safety Chilled Water System 4
124 RHRS Flow Rate Signal Safety Injection and Residual 4
Heat Removal System
125 RHRS Temperature Safety Injection and Residual 4
Heat Removal System
126 LHSI Pump Pressure Safety Injection and Residual 4
Heat Removal System
127 Hot Leg Loop Level Safety Injection and Residual 4
Heat Removal System
128 Containment Isolation Signal Fuel Building Ventilation 4
System
129 Fuel Building Ventilation Activity Fuel Building Ventilation 4
System
130 Containment Building Ventilation Fuel Building Ventilation 4
Activity System
131 LHSI Suction Isolation Valve Position Safety Injection and Residual 4
Heat Removal System
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EPR

Table 2.4.25-2—Signal Conditioning and Distribution
System Input Signals (2-7 Sheets)

Item # Signal Source # Divisions

132 RHR 1* RCPB Isolation Valve Position Safety Injection and Residual 4
Heat Removal System

|

133 RHR 2" RCPB Isolation Valve Position Safety Injection and Residual
Heat Removal System
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Table 2.4.25-3—Signal Conditioning and Distribution
System Output Signals (82 Sheets)

| Item # Signal DestinationRecipient # Divisions
19 Low Head Safety Injection Safety Information and Control System 4
Flow (WR)
20 Main Control Room (MCR) Protection System 4
Air Intake Activity
21 Main Steam Line Activity Protection System, 4
Safety Information and Control System
22 Medium Head Safety Safety Information and Control System 4
Injection Flow (WR)
23 Neutron Flux from Protection System, 4
Intermediate Range Detector | Safety Information and Control System
(IRD)
24 Neutron Flux from Power Protection System, 4
Range Detector (PRD) | Safety AutomationSystem;
Diverse Actuation System
25 Neutron Flux from Self Protection System 4
Powered Neutron Detectors
(SPND)
26 Neutron Flux from Source Safety Information and Control System 4
Range (SRD)
27 Pressurizer Level (NR) Protection System
28 Pressurizer Pressure (NR) Protection System,
‘ Safety Information and Control System,
Diverse Actuation System
29 RCP Bus Breaker Position Protection System
30 RCP Breaker Position Protection System
} 31 RCS Loop Flow Protection System,
Diverse Actuation System
33 RCS Loop Level Protection System
34 RCP Speed Protection System
} 35 SG Level (NR) Protection System,
Diverse Actuation System
‘ 36 SG Level (WR) Protection System, 4
Diverse Actuation System
Safety Information and Control System,
Safety Automation System
Tier 1 Revision 4—Interim Page 2.4-144



All indicated changes are in response to RAI 505, 07.01-35

U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 2.4.25-3—Signal Conditioning and Distribution
| System Output Signals (82 Sheets)

| Item # Signal DestinationRecipient # Divisions
37 SG Pressure Protection System, 4
Safety Information and Control System,
Safety Automation System,
Diverse Actuation System
38 Temperature compensated Protection System 4
rod cluster control assembly
(RCCA) positions
39 Reactor Trip Contactor Protection System 4
Position
40 Containment Hydrogen Protection System 2
Concentration
41 Core Outlet Temperature Protection System 4
42 AVS Temperature Safety Automation System 2
43 AVS Isolation Damper Safety-Automation System 2
Position
44 AVS Heater Fan Signal Safety Automation System 2
45 AVS Pressure Safety Automation System 2
46 AVS Differential Pressure Safety Awtomation System 2
47 AVS Post Heater Safety Automation System 2
Temperature
48 AVS Filter Bank Isolation Safety Automation System 2
Inlet Damper Position
49 AVS Filter Bank Isolation Safety Automation System 2
Outlet Damper Position
50 AVS Exhaust Fan Signal Safety Automation System 2
51 CCWS Loss of ESWS Signal | Safety Automation System 4
52 CCWS Pump Pressure Safety Automation System 4
53 CCWS Flow Rate Safety Automation System 4
54 CCWS Heat Exchanger Temp | Safety Automation System 4
55 CCWS Heat Exchanger Safety Automation System 4
Bypass Valve Position
56 CCWS Surge Tank Level Safety Automation System 4
57 CCWS Chiller Inlet Flow Safety Automation System 4
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Table 2.4.25-3—Signal Conditioning and Distribution

System Output Signals (82 Sheets)
| Item # Signal DestinationRecipient # Divisions

58 CCWS Chiller Outlet Flow Safety Automation System 4

59 CCWS Common Supply Safety Automation System 4
Outlet Flow

60 CCWS Common Supply Inlet | Safety Automation System 4
Flow

61 CCWS Common la Supply Safety Automation System 4
Valve Position

62 CCWS Common la Return Safety Automation System 4
Valve Position

63 CCWS Common 1b Supply Safety Automation System 4
Valve Position

64 CCWS Common 1b Return Safety Automation Svstem 4
Valve Position

65 CCWS Common 1b Return Safety Automation System 2
Outer Valve Position

66 CCWS Common 1b Supply Safety Automation System 2
Outer Valve Position

67 CCWS Common 2b Return Safety Automation System 2
Outer Valve Position

68 CCWS Common 2b Supply Safety Automation System 2
Outer Valve Position

69 CCWS Common ©b Return Safety Automation System 2
Inner Valve Position

70 CCWS Common 1b Supply Safety Automation System 2
Inner Valve Position

71 CCWS Common 2b Return Safety Automation System 2
Inner Valve Position

72 CCWS Common 2b Supply Safety Automation System 2
Inner Valve Position

73 SCWS Condenser Refrigerant | Safety Automation System 2
Pressure

74 EFW Pump Flow Signal Safety Automation System 4

75 ESW Outside Air Safety Automation System 4
Temperature
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Table 2.4.25-3—Signal Conditioning and Distribution

System Output Signals (82 Sheets)

Item # Signal DestinationRecipient # Divisions

76 FBVS Room Temperature Safety Automation System 2

77 EBS / FPCS Recirculation Safety Automation System 2
Temperature

78 Spent Fuel Pool Level (WR) | Safety Automation System 2

79 IRWST Level Safety Automation System 4

80 CRACS Carbon Filter Safety Automation System 2
Isolation Damper Position

81 CRACS Protective Switch Safety Automation System 2
Temperature

82 CRACS ESF Filtration Fan Safety Automation System 2
Status

83 CRACS Downstream Safety Automation System 2
Temperature

84 CRACS Inlet Damper Safety Automation System 2
Position

85 CRACS Outlet Damper Safety Automation System 2
Position

86 MCR Differential Pressure Safety Automation System 2

87 CRACS Supply Air Safety Automation System 4
Temperature

88 MSRIV Position Safety Automation System 4

89 MSRCYV Position Safety Automation System 4

90 LHSI Pump Room Safety Automation System 4
Temperature

91 MHSI Pump Room Safety Automation System 4
Temperature

92 SIS/RHR Pump Running Safety Automation System 4
Signal

93 SIS/RHR Pump Stopped Safety Automation System 4
Signal

94 CCWS/EFWS Valve Room Safety Automation System 4
Temperature
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Table 2.4.25-3—Signal Conditioning and Distribution
System Output Signals (82 Sheets)

DestinationRecipient # Divisions

95 SBVSE Supply Air Safety Automation System 4
Temperature Downstream of
Heaters

96 SBVSE Protective Switch Safety Automation System 4
Temperature

97 SBVSE Outside Air Safety Automation System 4
Temperature

98 SBVSE Outside Air Damper | Safety Automation System 4
Open Position Signal

99 SBVSE Outside Air Damper | Safety Automation System 4
Closed Position Signal

100 SBVSE Exhaust Damper Safety Automation System 4
Open Position Signal

101 SBVSE Exhaust Damper Safety Awtomation System 4
Closed Position Signal

102 SBVSE Recirculation Safety Adtomation System 4
Damper Open Position Signal

103 SBVSE Recirculation Safety.Automation System 4
Damper Closed Position
Signal

104 SBVSE Recirculation / Safety Automation System 4
Exhaust Fan Stopped Signal

105 SBVSE Outside Air.Damper | Safety Automation System 4
Closed Position Signal

106 SBVSE Recirculation Safety Automation System 4
Damper Closed Position
Signal

107 SBVSE Exhaust Fan Exhaust | Safety Automation System 4
Damper Closed Position

108 Filter Bank Differential Safety Automation System 4
Pressure

109 Supply Air Downstream of Safety Automation System 4
Humidifier Temperature

110 Battery Room Supply Air Safety Automation System 4
Downstream of Heaters Flow
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Table 2.4.25-3—Signal Conditioning and Distribution

System Output Signals (82 Sheets)
| Item # Signal DestinationRecipient # Divisions

111 Battery Room Temperature Safety Automation System 4

112 Battery Room Supply Air Safety Automation System 4
Temperature

113 EFWS Pump Room Safety Automation System 4
Temperature

114 CCWS Pump Room Safety Automation System 4
Temperature

115 SCWS Chiller Evaporator Safety Automation System 4
Qutlet Temperature

116 SCWS Chiller Compressor Safety Automation System 4
QOil Pressure

117 SCWS Condenser Refrigerant | Safety Automation System 4
Pressure

118 SCWS Chiller Evaporator Safety Automation System 4
Flow Signal

119 SCWS Cross-Tie Valves Safety Automation System 4
Position Signal

120 SCWS Circulating Pump 1 Safety Automation System 4
Running Signal

121 SCWS Circulating Pump 2 Safety Automation System 4
Running Signal

122 SCWS Evaporaton. AP Signal | Safety Automation System 4

123 SCWS Chiller Evaporator Safety Automation System 4
Flow Signal

124 RHRS Flow Rate Signal Safety Automation System 4

125 RHRS Temperature Safety Automation System 4

126 LHSI Pump Pressure Safety Automation System 4

127 Hot Leg Loop Level Safety Automation System 4

128 Containment Isolation Signal | Safety Automation System 4

129 Fuel Building Ventilation Safety Automation System 4
Activity

130 Containment Building Safety Automation System 4
Ventilation Activity
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EPR

Table 2.4.25-3—Signal Conditioning and Distribution
System Output Signals (82 Sheets)

Item # Signal DestinationRecipient # Divisions

131 LHSI Suction Isolation Valve | Safety Automation System 4
Position

132 RHR 1* RCPB Isolation Safety Automation System 4

Valve Position

RHR 2™ RCPB Isolation Safety Automation System
Valve Position

—
w
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All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

2.6.9

1.0

2.0

2.1

Emergency Power Generating Building Ventilation System
Description

The emergency power generating building ventilation system (EPGBVS) controls the

temperature;-humidity and air change rate in the Emergency Power Generating Buildings
(EPGB) for personnel comfort, personnel safety, and equipment protection-during

operation-of the-emergeney-diesel-generators{EDG). The EPGBVS provides ventilation

of the diesel hall, electrical room, and main tank room; and cooling ot the electrical room
for each of the four divisions of the EPGBs to remove equipment heat, and heat generated
from other sources. The EPGBVS also provides heat to maintain a minimum temperature
in the buildings.

Each division of the EPGBs has its own independent heating, ventilation and air
conditioning system which is not connected to other divisions. Two divisions are located
in each of the two EPGBs. EPGBVS Divisions 1 and 2 are located in EPGB 1/2 and

Divisions 3 and 4 in EPGB 3/4. During normal plant operation, the emergency diesel
generators (EDGs) do not operate, however the EPGBVS maintains an acceptable

ambient temperature for the startup of EDGs and for personnel comfort.
The EPGBVS provides the following safety-related functions:

e Removes heat generated by the EDGs during operation of the EDGs to maintain
acceptable operating conditions in the diesel hall.

e Maintains acceptable ambient conditions in the electrical room and main tank room.
e Maintains environmental conditions for startup of the EDGs.
The EPGBYVS provides the following non-safety-related functions:

e Maintains the room ambient conditions to allow personnel access during normal
operation.

e Provides ventilation to maintain required air renewal rates.
Arrangement
The functional arrangement of the EPGBVS is as shown in the following figures:

e Figure 2.6.9-1—Emergency Power Generating Building Ventilation System
Functional Arrangement, Division 1.

e Figure 2.6.9-2—Emergency Power Generating Building Ventilation System
Functional Arrangement, Division 2.

e Figure 2.6.9-3—Emergency Power Generating Building Ventilation System
Functional Arrangement, Division 3.
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e Figure 2.6.9-4—Emergency Power Generating Building Ventilation System
Functional Arrangement, Division 4.

2.2 The location of the EPGBVS equipment is as listed in Table 2.6.9-1—Emergency Power
Generating Building Ventilation System Equipment Mechanical Design.

2.3 Physical separation exists between the-four-divisions of the EPGBVS as listed in Table
2.6.9-1.

3.0 Mechanical Design Features

3.1 Deleted.

3.2 Class 1E dampers Equipment-listed in Table 2.6.9-1 will ean-perform-the-function_to
change position as listed in Table 2.6.9-1 under system operating conditions.

33 Components identified as Seismic Category I in Table 2.6.9-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.9-1.

34 Components listed in Table 2.6.9-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.9-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

| 3.6 Components listed in Table 2.6.9-1 as ASME AG-1 Code are installed, inspected and
tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.9-2—Emergency Power Generating Building Ventilation
System Equipment I&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-listed-inFable 2.6:9-2.

42 Controls on the PICS in the MCR and the RSS perform the functionFhe- ERPGBVS
equipment-controls-are provided-in-the MCR-and RSS-as listed in Table 2.6.9-2.

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.6.9-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.9-2 are powered from the Class 1E
division as listed in Table 2.6.9-2 in a normal feed condition.

5.2 Deleted.M
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All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 2.6.9-3—Emergency Power Generating Building
Ventilation System ITAAC (3 Sheets)

Inspections, Tests,

Emergency Power
Generating Buildings, while
operating in a design basis
accident alignment.

Commitment Wording Analyses Acceptance Criteria

5.2 | Deleted. Metor-operated S e el b el fon sl oo the
2.;.32;.] | . f 1d Listed i . ¥”f2.;.;gg.]f |

power:

6.1 | The EPGBVS provides a. An nspecton-otthe A, Aoreporbesabim el
ventilation and cooling to Fet e eachEach EPGBVS cooling
maintain design documentation-of-the coil is capable of providing
temperatures in the EPGBVS—coolneeoils design cooling

analysis will be performed.

b. Tests and analysis-of the
EPGBVS units will be
performed-te-verify-that

losi e
Emergency Power
: Ldines Whi
e osi & basi

requirements.

b. -reportcontirmsthat
theThe EPGBVS is capable
of providing ventilation and
cooling to maintain design
temperatures in the
Emergency Power
Generating Buildings, while
operating in a design basis
accident alignment.

° Areport
confirms-thateachEach
EPGBYVS fan is capable
of meeting the design air
flow requirements, while
operating in a design
basis accident alignment.
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2.6.13

1.0

2.0

2.1

2.2

23

3.0

3.1

3.2

3.3

34

Essential Service Water Pump Building Ventilation System
Description

The essential service water pump building ventilation system (ESWPBVS) controls the
temperature and air change rate in the essential service water system (ESWS) pump areas

for personnel comfort, personnel safety, and equipment protection.-during-operation-of
ESWSpumps: The ESWPBVS provides cooling and heating for the ESWS pump area

and assoclated electrical equipment 1n each ot the tour ESWS Pump Buildings (ESWFPDB)
to remove equipment heat, and heat generated from other sources. Each building has its
own independent ventilation system and is not connected to the other buildings.

The ESWPBVS provides the following safety-related functions:

e Removes heat generated by the ESWS pumps and associated electrical equipment.

e Maintains acceptable temperature limits to support operation of ESWS pumps.

The ESWPBVS provides the following non-safety-related functions:

e Maintains the room ambient conditions to allow personnel access during normal
operation.

e Provides ventilation-by-reeirculation-of roemair-only-(without-eutside-air) and

cooling during plant operation when an ESW pump is not operating.

Arrangement

The functional arrangement of the ESWPBVS is as shown in Figure 2.6.13-1—Essential
Service Water Pump Building Ventilation System Functional Arrangement.

The location of the ESWPBVS equipment is as listed in Table 2.6.13-1—Essential
Service Water Pump Building Ventilation System Equipment Mechanical Design.

Physical separation exists between the-feur-divisions of the ESWPBVS as shown in
Table 2.6.13-1.

Mechanical Design Features

Deleted.

Class 1E dampers Equipmentlisted in Table 2.6.13-1 will ean-perform-the-function to

change position as listed in Table 2.6.13-1 under system operating conditions.

Components identified as Seismic Category I in Table 2.6.13-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.13-1.

Components listed in Table 2.6.13-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.
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3.5 Components listed in Table 2.6.13-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

3.6 Components listed in Table 2.6.13-1 as ASME AG-1 Code are installed, inspected and
tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.13-2—Essential Service Water Pump Building Ventilation
System Equipment [&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-tisted-inFable 2.613-2.

4.2 Controls on the PICS in the MCR and the RSS perform the function Fhe ESWPBVS
equipment-controls-are provided-in-the MCR-and RSS-as-listed in Table 2.6.13-2.

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.6.13-2 responds to the state requested-by-a-testsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output commandupon the equipment reaching the
requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.13-2 are powered from the Class 1E
division as listed in Table 2.6.13-2 in a normal feed condition.

6.0 Equipment and System Performance

6.1 The safety-related ESWPBVS provides reeireutation-cooling to maintain design
temperatures in the Essential Service Water Pump Buildings, while operating in a design
basis accident alignment.

7.0 Inspections, Tests, Analyses and Acceptance Criteria
Table 2.6.13-3 lists the ESWPBVS ITAAC.
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All indicated changes are in response to RAI 505, 07.01-35
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EPR

Table 2.6.13-3—Essential Service Water Pump Building
Ventilation System ITAAC (3 Sheets)

Inspections, Tests,

temperatures in the
Essential Service Water
Pump Buildings, while
operating in a design basis
accident alignment.

Commitment Wording Analyses Acceptance Criteria
6.1 || The safety-related a. An ipestonoithe a. Areperteontirms-that
ESWPBVS provides s eachEach ESWPBVS
reeirelation-cooling to documentation-of the ooling coil is
maintain design e el andle capable of providing design

analysis will be performed.

b. Tests and analysis of the

ESWPBY S [alely-relaed |

cooling units will be
performed.-to-verify-that
losi o

cooling requirements.

A-report-confirms-that
ESWPBVS is capable of
providing cooling to
maintain design
temperatures in the hot
~echanieal roomsin-the
Essential Service Water
Pump Buildings, while
operating in a design basis
accident alignment.

A-report-confirms-that
eachEach ESWPBVS

@an is capable
of meeting the design air

flow requirements, while
operating in a design basis
accident alignment.
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All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 3.11-2—L.ist of U.S. EPR Important to Safety Systems Screened for
the EQ Program
Sheet 1 of 5

Category Systems

Fluid Systems Reactor Coolant
JE (except JEW), JA, JDA!

Safety Injection & Residual Heat Removal
JNA, IND, NG

Component Cooling Water
KA

Essential Service Water
PE

Safety Chilled Water
QK

Extra Borating
JDH

Feedwater
LA

Emergency Feedwater
LAR, LAS

In-containment Refueling Water Storage Tank (IRWST)
JNK

Main Steam
LB

Steam Generator Blowdown

LCQ

Chemical & Volume Control System
KBA, KBD, JEW

Spent Fuel Pool Cooling
FAK

Auxiliary Systems Nuclear Sampling
KU

Sampling Activity Monitoring
KLK

Emergency Diesel Generator Set
XJA, XKA, X]N, X]JV, XJG, X]Q, XJR, XJX, XCN

Combustible Gas Control
JMT
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EPR

All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

6.2.3.2.2.2

The motor-operated air-tight dampers—Ilocated on the normal operation filtration
train supply and exhaust ducts—isolate the secondary containment in case of a
postulated accident. The redundant dampers in the supply and exhaust trains are
powered by different electrical divisions backed by separate emergency diesel
generators. The dampers can be operated automatically or manually from the main
control room (MCR). In the event of a station blackout (SBO), these dampers are
automatically closed by batteries.

The fire dampers on both supply and exhaust trains are located at the wall penetration
between the Fuel Building and the annulus. These dampers are equipped with thermal
sensors for automatic closing, and can be closed or re-opened remotely if not released
by the thermal sensor.

AVS Accident Trains

The AVS accident filtration trains are shown on Figure 6.2.3-2. The filtration trains
are engineered safety feature (ESF) filters and are used during postulated accidents to
contain leakage from the primary containment by maintaining a subatmospheric
pressure in the annulus. The exhaust air from the annulus is filtered before release to
the environment via the vent stack.

There are two full capacity ESF trains, each consists of an air-tight motor-controlled
darnper lectrical heater, a pre-filter, an upstream HEPA filter, an iodine
absorber, a downstream HEPA filter, an air-tight motor controlled damper, a fan, and
a back-draft damper. The filter system components are designed in accordance with
Regulatory Guide 1.52, and are described in Section 6.5.1.

During a postulated accident, the ESF filtration trains collect the containment leakage
from the annulus, remove airborne radioactivity through the filtration train, and
release the filtered air to the vent stack. The AVS accident trains reduce the pressure
in the annulus to at least -0.25 inches water gauge or less and maintain the lower
subatmospheric pressure. The system is capable of maintaining a uniform negative
pressure throughout the secondary containment structure following the design basis
loss of coolant accident (LOCA).

The exhaust air is monitored and sampled for radiation levels before release to the vent
stack, as described in Section 11.5.3.1.10 and Table 11.5-1, Monitors R-27 and R-28.

The two ESF trains are physically separated by being installed in separate rooms of the
Fuel Building, which are also in separate fire areas. The two ESF trains are powered by
different electrical divisions backed by separate emergency diesel generators.

Tier 2
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All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

6.2.3.2.2.3

6.2.3.2.3

System Operation

The normal operation filtration train is in service during normal plant operation,
including cold shutdown and outages. During normal operation, the isolation dampers
are in the open position and the annulus is continuously vented. The subatmospheric
pressure inside the annulus is maintained by regulating the control damper located on
the supply side of the normal operation filtration train. The supply air from the AVS
maintains the annulus temperature between 45°F and 113°F.

A failure of the normal operation filtration train leads to the loss of supply and exhaust
air to the annulus. In this case, one of the accident filtration trains is started, and the
two isolation dampers on the supply and exhaust side of the normal filtration train are
closed to isolate the normal operation filtration train and maintain the leak tightness
of the annulus.

In case of a postulated accident, a containment isolation signal causes the normal
filtration train to automatically stop. The normal filtration train supply air isolation
dampers close immediately and the exhaust isolation dampers close with a delay, to
maintain the annulus negative pressure duringthe switchover to the accident
filtration trains. Both accident filtration trains start on receipt of a containment
isolation signal and an alarm isdssued in the MCR.

At the start of an accident, full power of two stage electric heater is switched on

when the fans start and filter bank isolation dampers open. As the negative

pressure is drawn‘down in the annulus and when the temperature downstream of
the heater increases to.4d 58°F. the first step of heater power is switched off

automatically. As the temperature downstream of the heater reaches 176°F. the

secondsStep of the heater is'also switched off automatically.

Bypass Leakage

Certain containment penetrations introduce the potential for primary containment
leakage to bypass the filtered annulus and escape directly to the environment.
Potential bypass leakage paths exist through the double seals of the equipment hatch,
personnel airlocks, fuel transfer tube, and containment ventilation system isolation
valves.

The leak-off system provides a means to capture bypass leakage and route it to the
annulus to be processed. The leak-off system is located in the Reactor Containment
Building, Reactor Building Annulus, Fuel Building, and Safegurard Buildings 2 and 3,
and consists of valves, sensors and piping. It is composed of three main subsystems:
containment leakage exhaust subsystem (CLES), containment inflating/deflating
subsystem (CIDS), and containment leak-tightness test subsystem (CLTS). The CLES
collects leaks from various systems and components in the Reactor Containment

Tier 2
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EPR

All changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

7.31.3

7.3.1.3.1

7.3.1.3.2

actions to manipulate individual components as may be necessary to follow plant
operating procedures.

The functional logic for hydrogen mixing dampers opening is shown in
Figure 7.3-30—Hydrogen Mixing Dampers Opening.

Engineered Safety Features Control Functional Descriptions

Annulus Ventilation System

Accident Filtration Train Heater Control

The annulus ventilation system (AVS) has a safety-related function to maintain
capability of the iodine absorbers to remove iodine from the annulus exhaust air. The

heaters are used to limit the relative humidity to a maximum of 70 percent when the
AVS accident trains are in operation (RG 1.52 and’ASME N509-89). The functional

logic is shown in Figure 7.3-31-—AVS Accident Filtration Train Heater Control.

Accident Train Switchover

The AVS has a safety-related function to maintain a negative pressure and provide
exhaust filtration (GDC 16, GDG43, Containment Leakage Testing per 10 CFR 50

Appendix ], and NRC RG 1.52 Rev 3). In.case of a failure during accident operation of

an operating accident filtration train,.and a negative pressure is not being maintained
in the annulus, operation is switched to the non-operating accident filtration train to

maintain a negativé pressure and provide exhaust filtration. The functional logic is
shown in Figure 7.32:32—<AVS Acgident Train Switchover.

Main Control Room Air.Conditioning System

lodine Filtration Train Heater Control

The main contreldoom air conditioning system (CRACS) has an safety-related

function to preheat the inlet air in order to reduce the airborne moisture prior to entry

into the carbon bed within the filter unit. Carbon filter heaters shut down when the

respective inlet or outlet dampers are not fully open. The heaters will turn off if the
carbon filtration unit fan stops, the carbon filter inlet isolation damper is not open or

the carbon filter outlet isolation damper is not open. The functional logic is shown in
Figure 7.3-42—CRACS lodine Filtration Train Heater Control.

Heater Control for Outside Air Inlet

The CRACS has an safety-related function to preheat the outside air to verify that the
inlet air temperature is not less than 37°F (GDC 19). Inlet air that bypasses the iodine

filtration unit is heated by an electric heater for temperature control. Heating of the
outside air is performed by multi-stage heaters located in each outside air intake duct.
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The functional logic is shown in Figure 7.3-43—CRACS Heater Control for Outside
Inlet Air.

Pressure Control

The CRACS has safety-related function to verify the MCR is maintained at a positive

pressure with respect to the ambient air pressure in adjacent areas (GDC 19).

Differential pressure sensors sense the pressure difference between the MCR and the

pressure in a reference areas. The functional logic is shown in Figure 7.3-44—CRACS

Pressure Control.

Cooler Temperature Control

The CRACS has safety-related functions that verify that the air supply temperature is

maintained within the preset temperature range (GDC 19). A control signal is
developed when the supply air temperature exceéds a preset temperature set point of
58°F. The control signal is used to adjust cooler outlet SEWS control valves to

maintain the air supply temperature. Thedunctional logie is shown in Figure 7.3-45—
CRACS Cooler Temperature Control.

Main Steam System
Steam Generator MSRCV Regulation'during Standby Position Control
The main steam systemt (MSS) has a safety-related function supporting the removal of

decay heat and other residual heat from the reactor core (GDC 34). The function

modulates the main steam relief control valve (MSRCV) to its standby control

position, so inthe eventof an overpressure transient the MSRCVs will already be in its

requireddelieving positiony This function is described further in Section 7.3.1.2.5.
The finetional logic'is shown in Figure 7.3-12—MSRCV Control

Steam Generator MSRCV Regulation during Pressure Control

The MSS has a safety-related function supporting the removal of decay heat and other

residual heat from the reactor core (GDC 34). The function modulates the MSRCV to

its required position in order to reduce secondary side pressure of the SGs during

overpressure events. This function is described further in Section 7.3.1.2.5. The
functional logic is shown in Figure 7.3-12—MSRCV Control.

Safeguard Building Controlled-Area Ventilation System
SIS / RHRS Pump Rooms Heat Removal

The safeguard building controlled-area ventilation system (SBVS) has a safety-related
function that maintains ambient conditions for safety-related components (GDC 60,
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7.3.1.41

GDC 61). The functional logic is shown in Figure 7.3-46—SBVS SIS / RHRS Pum
Rooms Heat Removal.

CCWS / EFWS Valve Rooms Heat Removal

The SBVS has a safety-related function that maintains ambient conditions for safety-
related components (GDC 60, GDC 61). The functional logic is shown in

Figure 7.3-47—SBVS CCWS / EFWS Valve Rooms Heat Removal.

Safety Injection System/Residual Heat Removal System

Automatic RHRS Flow Rate Control

The SIS/RHRS has a safety-related function to provide RCS decay heat removal to
reach cold shutdown, refueling modes and to controléprimary temperature. The
function to automatically control the flow rate of the RHRS supports the safety-related
function of providing decay heat removal by modulating the bypass control valve
ensuring a constant flow rate through the KHSI heat exchanger. The functional logic
is shown in Figure 7.3-60—SIS / RHRS Automatic RHRS Flow Rate Control.

Essential Auxiliary Support Controls Functional Descriptions
Component Cooling Water System

Common 1.b Automatic.Backup Switchover of Train 1 to Train 2

The component ¢éoling water system (CCWS) has a safety-related function to remove

heat from safety-related’‘components (GDC 44). The safety-related function to

perform an@utomatic switchover from Train 1 to Train 2 verifies that the CCWS is

capable®©f fulfilling its safety-related function to remove heat from safety-related

components on the CCWS Common 1.a and 1.b headers. The functional logic is

shown in Figure 7.3433—CCWS Common 1.b Automatic Backup Switchover of Train
1 to Train 2 and"Train 2 to 1.

Common 1.b Automatic Backup Switchover of Train 2 to 1

The CCWS has a safety-related function to remove heat from safety-related

components (GDC 44). The safety-related function to perform an automatic
switchover from Train 2 to Train 1 verifies that the CCWS is capable of fulfilling its
safety-related function to remove heat from safety-related components on the CCWS
Common 1.a and 1.b headers. The functional logic is shown in Figure 7.3-33—CCWS
Common 1.b Automatic Backup Switchover of Train 1 to Train 2 and Train 2 to 1.

Common 2.b Automatic Backup Switchover of Train 3 to 4

The CCWS has a safety-related function to remove heat from safety-related

components (GDC 44). The safety-related function to perform an automatic
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switchover from Train 3 to Train 4 verifies that the CCWS is capable of fulfilling its
safety-related function to remove heat from safety-related components on the CCWS

Common 2.a and 2.b headers. The functional logic is shown in Figure 7.3-33—CCWS
Common 1.b Automatic Backup Switchover of Train 1 to Train 2 and Train 2 to 1.

Common 2.b Automatic Backup Switchover of Train 4 to 3

The CCWS has a safety-related function to remove heat from safety-related

components (GDC 44). The safety-related function to perform an automatic
switchover from Train 4 to Train 3 verifies that the CCWS is capable of fulfilling its
safety-related function to remove heat from safety-related components on the CCWS
Common 2.a and 2.b headers. The functional logic is shown in Figure 7.3-33—CCWS
Common 1.b Automatic Backup Switchover of Train 1 to Train 2 and Train 2 to 1.

Emergency Temperature Control

The CCWS has a safety-related function to remove heat from safety-related
components (GDC 44). The safety-relatedfunction to control the CCWS heat

exchanger (HX) outlet temperature is réquired t&maintain the temperature of the

cooling water within its limits. This verifies¢hat the CCWS is capable of fulfilling its
safety-related function to remowve heat from safety-related components. The

functional logic is shown in Figure 7.3:34—CCWS Emergency Temperature Control.

Emergency Leak Detéection

The CCWS has agafety-related function to remove heat from safety-related

components (GDC 44). <The safety-related function for emergency leak detection
maintains thie required cooling water inventory that supports the safety-related
function to remove heat using indications to detect leaks and isolate them (GDC 44).

The functional logic is shown in Figure 7.3-35—CCWS Emergency Leak Detection.

Emergency Leak Detection - Switchover Valves Leakage or Failure

The CCWS has a safety-related function to remove heat from safety-related

components (GDC 44). The safety-related function for switchover valve leakage or

failure isolates the CCWS trains from their common headers so that each train is able

to provide their corresponding LHSI HX with the required flow for heat removal.
Removing heat from the LHSI HX is a safety-related function. The functional logic is

shown in Figure 7.3-36—CCWS Emergency Leak Detection - Switchover Valves
Leakage or Failure.

SCWS Condenser Supply Water Flow Control

The CCWS has a safety-related function that controls CCWS flow to the SCWS
condenser and provides a heat sink for heat rejection, therefore providing reasonable
assurance that the SCWS is capable of fulfilling its safety-related functions (GDC 44).
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The functional logic is shown in Figure 7.3-37—SCWS Condenser Supply Water Flow
Control.

Essential Service Water System
Automatic ESWS Actuation from CCWS Start

The essential service water system (ESWYS) has a safety-related function to remove
heat from safety-related components (GDC 44). The Automatic ESWS Actuation from

CCWS Start function starts the corresponding train ESWS pump so that the SCWS is

capable of fulfilling its safety-related function to remove heat from the corresponding
CCWS train. The functional logic is shown in Figure 7.3-33—CCWS Common 1.b

Automatic Backup Switchover of Train 1 to Train 2 and Train 2 to 1.

Essential Service Water Pump Building Ventilation System
ESWS Pump Rooms Temperature Control

The essential service water pump building ventilation system(ESWPBVS) has a safety-
related function that maintains the ESWS pump room temperature when the ESWS

pumps are operating at rated load and the odtside air is at maximum site design
ambient temperature (GDC 4, GDE.17). The functional logic is shown in

Figure 7.3-38—ESWPBVS ESWS Pump Reoms Temperature Control.

Fuel Building Ventilation. System
Safety-Related ‘RoomsHeater.Control

The fuel buildingwentilation system (FBVS) has an safety-related function that
maintaifs the temperature in the boron rooms and surrounding extra borating system

tanks to prevent crystallization in extra borating system piping (GDC 27, GDC 60,
GDC 61). The functional logic is shown in Figure 7.3-39—FBVS Safety-Related

Rooms Heater Control.

EBS / FPCS Pump Rooms Heater Removal

The FBVS has an safety-related function that maintains the room ambient conditions
in the extra borating system pump rooms and fuel pool cooling system pump rooms

(GDC 27, GDC 60, GDC 61). The functional logic is shown in Figure 7.3-40—FBVS
EBS / FPCS Pump Rooms Heat Removal.

Isolation of FBVS on Containment Isolation

The FBVS has a safety-related function to automatically isolate the NABVS supply and
exhaust ducts in the event of a containment isolation signal. The functional logic is
shown in Figure 7.3-62—TIsolation of FBVS on Containment Isolation.
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Isolation of FBVS on Fuel Pool Area Fuel Handling Accident

The FBVS has a safety-related function to automatically isolate the supply and exhaust
air to the fuel handling hall to mitigate the consequences of a fuel handling accident in
the hall. The functional logic is shown in Figure 7.3-63—Fuel Pool Area Fuel
Handling Accident.

Isolation of Reactor Building on Fuel Handling Accident

The FBVS has a safety-related function to automatically isolate the supply airflow to

the room in front of the emergency airlock in order to mitigate the consequences of a

fuel handling accident in the Reactor Building. The functional logic is shown in Figure
7.3-64—Reactor Building Fuel Handling Accident.

Fuel Pool Cooling and Purification System
FPCPS Pump Trip on Low SFP Level

The safety-related function to trip the FPC pump on low level so that the FPCPS is
capable of fulfilling its safety-related fnction of precluding the drain down of the SFP

to eliminate the potential for fuel damage and its consequences. The functional logic is
shown in Figure 7.3-41—FPCPSPump Trip onnLow SFP Level.

Electrical Division of Safeguard Building Ventilation System

Supply and Recirculation-Exhaust Air Flow Control

The safeguard building #entilation system (electrical) (SBVSE) has a safety-related
function towentilate andumaintain acceptable ambient temperature in the Safeguard
Building areas and rooms ventilated by the system (GDC 4, GDC 17). The Supply and
Recirculation-Exhaust Air Flow Control function supports this system safety function
by controlling supply. exhaust, and recirculation air flow as required to maintain
ambient temperature and air quality (via filtration) within applicable limits for safety-
related equipment located within the Safeguard Building areas and rooms. The

functional logic is shown in Figure 7.3-48—SBVSE Supply and Recirculation-Exhaust
Air Flow Control.

Supply Fan Safe Shut-Off

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). An inadvertent stopping of the supply fan, due to a spurious system

action, may cause the SBVSE for a given division to become inoperable. Therefore, to

mitigate the risk of system spurious actions, this function is to be designated as safety-

related (IEEE 603). The functional logic is shown in Figure 7.3-49—SBVSE Supply
Fan Safe Shut-Off.
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Recirculation Fan Safe Shut-Off

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). An inadvertent stopping of the recirculation/exhaust fan, due to a

spurious system action, may cause the SBVSE for a given division to become

inoperable. Therefore, to mitigate the risk of system spurious actions, this function is

to be designated as safety-related (IEEE 603). The functional logic is shown in
Figure 7.3-50—SBVSE Recirculation Fan Safe Shut-Off.

Exhaust Fan Safe Shut-Off

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms.ventilated by the system (GDC

4, GDC 17). An inadvertent stopping of the exhaust fan, due to a spurious system
action, may cause the SBVSE for a given division to become inoperable. Therefore, to

mitigate the risk of system spurious actions,this functionis to be designated as safety-

related (IEEE 603). The functional logic.i§ shown in Figure 7.3-51—SBVSE Exhaust
Fan Safe Shut-Off.

Supply Air Temperature Heater Control

The SBVSE has a safety-related function to'ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). The Supply Air Temperature Heater Control function supports this

system safety fun€tion by maintaining supply air temperature (downstream of heaters)
as required to maintaih@mbient temperature within applicable limits for safety-related

equipmentlocatedwithin the Safeguard Building areas and rooms. The functional
logic isShown in Figure 7.3-52—SBVSE Supply Air Temperature Heater Control.

Freeze Protection

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). The Freeze Protection function supports this system safety function by

preventing ice buildup on the louver bars (specifically, mitigating the risk of not

having available makeup air). The functional logic is shown in Figure 7.3-53—SBVSE
Freeze Protection.

Supply Air Temperature Control for Supply Air Cooling

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). The Supply Air Temperature Control for Supply Air Cooling function
supports this system safety function by maintaining a constant air temperature, as
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required, to maintain ambient temperature within applicable limits for safety-related
equipment located within the Safeguard Building areas and rooms. The functional
logic is shown in Figure 7.3-54—SBVSE Supply Air Temperature Control for Supply
Air Cooling.

Battery Room Heater Control

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). The Battery Room Temperature Control function supports this system

safety function by maintaining battery room ambient temperature within applicable

limits. The functional logic is shown in Figure 7.3-56—SBVSE Battery Room Heater
Control.

Battery Room Supply Air Temperature Control

The SBVSE has a safety-related function to ventilate andumaintain acceptable ambient
temperature in the Safeguard Building aredas and rooms ventilated by the system (GDC

4, GDC 17). The Battery Room SupplyAir Temperature Control function supports this

system safety function by maintaining battery room ambient temperature within
applicable limits. The functionallogic is shewn in Figure 7.3-57—SBVSE Battery
Room Supply Air Temperature Control:

EFWS Pump Room Heat. Removal

The SBVSE has agafety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17)&The EFWS Heat Removal function supports this system safety function by

removing heat from the pump room and maintaining room temperature within a
temperature band for safety-related equipment. The functional logic is shown in

Figure 7.3-58-—SBVSE EFWS Pump Room Heat Removal.

CCWS Pump Room Heat Removal

The SBVSE has a safety-related function to ventilate and maintain acceptable ambient
temperature in the Safeguard Building areas and rooms ventilated by the system (GDC

4, GDC 17). The CCWS Pump Room Heat Removal function supports this system

safety function by removing heat from the applicable rooms and maintaining room

temperature within a temperature band for safety-related equipment. The functional
logic is shown in Figure 7.3-59—SBVSE CCWS Pump Room Heat Removal.
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the P14 permissive, providing a third diverse condition that must be satisfied to allow
valve opening.

When RHR is connected, an inadvertent increase in RCS pressure does not result in an
automatic signal to close the RHR RCPB isolation valves. However, the following
design features prevent an increasing pressure from exceeding the RHR system design
pressure:

e Interlock holding the MHSI large miniflow lines open (see Section 7.6.1.2.8).

® Pressurizer safety relief valves operating in their LTOP mode (see
Section 7.3.1.2.13).

e Spring loaded safety valves on the RHR suction lines.

During an intentional increase in pressure, when RCS temperature and pressure
exceed the P14 permissive setpoint, the operator is prompted to manually inhibit the
P14 permissive, and is then allowed to close the RHR RCPB isolation valves.

The operational status of the PS on a divisional basis is provided to the operator.
Indications and alarms are provided to the operator regarding the state of the P14
permissive signal. Additionally, the following indications are provided to the operator
to verify correct operation of the interlock:

e Open or closed position of first RHR RCPB isolation valve (each train).

e Open or closed position of second RHR RCPB isolation valve (each train).

7.6.1.2.2

7.6.1.2.3

SIS /RHRS Automatic Trip of LHSI Pump (in RHR Mode) on Low APsat

Interlock

The SIS/RHRS has a safety-related function to provide the RCS residual heat removal

to reach cold shutdown, refueling modes and to control primary temperature. The
function to automatically trip the LHSI pump upon a low APsat signal supports the
safety-related function of providing residual heat removal by maintaining LHSI pump
operability by shutting down the pump to prevent pump damage due to inadequate net
positive suction head (NPSH) or unavailability due to steam binding following a failure

that results in RCS conditions approaching saturation. The functional logic is shown
in Figure 7.6-9—SIS / RHRS Automatic Trip of LHSI Pump (in RHR Mode) on Low

APsat Interlock.

SIS / RHRS Automatic Trip of LHSI Pump (in RHR Mode) on Low-Low RCS
Loop Level Interlock

The SIS/RHRS has a safety-related function to provide the RCS residual heat removal

to reach cold shutdown, refueling modes and to control primary temperature. The
function to automatically trip the LHSI pump upon a low RCS loop level signal
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supports the safety-related function of providing residual heat removal by maintaining
LHSI pump operability by shutting down the pump to prevent pump damage or

unavailability due to air binding following a failure that results in low RCS loop level.
The functional logic is shown in Figure 7.6-10—SIS / RHRS Automatic Trip of LHSI

Pump (in RHR Mode) on Low-Low RCS Loop Level Interlock.

7.6.1.2.4

Safety Injection Accumulator Interlocks

There are four accumulators, one associated with each of the four independent SIS
trains. Borated water is injected into the RCS from the accumulators when RCS
pressure falls below the internal pressure of the accumulators.

The operation of the SI accumulators is described in Section 6.3.

Each accumulator is connected to the cold leg injection line of its respective RCS loop
through two check valves and a motor operated-solation valve in series. Each
isolation valve is interlocked to remain open-above a specified RCS pressure value.
This pressure value is the P12 permissive threshold.

Generation of the P12 permissive signal is described in Section 7.2.1.3.7.

Normally, the operator opens the isolation valves when RCS pressure exceeds
accumulator pressure. Regardless, when RCS pressure increases above the P12
permissive threshold, the PS provides automatic signals to open the accumulator
isolation valves. Once the valves are verified to be in the open position, control power
is removed from the valves to prevent inadvertent closure. During a normal decrease
in pressure, power is restored to the valves at a point in time determined by the
operating procedures. Then, after RCS pressure decreases below the P12 permissive
threshold, the operator is prompted to manually validate the P12 permissive, which
allows the isolation valves to be closed before RCS pressure is reduced below the
accumulator pressure.

A pressure region exists below the P12 permissive pressure threshold where the
accumulators are required to be available but Plant Technical Specifications allow an
accumulator isolation valve to be closed for a short period of time. To accommodate
operation in this pressure region, an automatic ‘open’ signal is sent to the accumulator
isolation valves when an SIS actuation occurs. The SIS actuation function is described
in Section 7.3.1.2.1.

Two redundant ALUs within a division send the automatic opening signal through a
“functional OR” logic to the isolation valve of the corresponding accumulator (i.e., PS
Division 1 opens the isolation valve related to the Train 1 accumulator). This
arrangement precludes a single actuator logic unit (ALU) failure from preventing the
opening of a valve. Any other single failure which could prevent opening of a valve,
such as failure of a PACS module or of the valve itself, is detected immediately by
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failure of the valve to open. Corrective actions can then be taken before continued
increase in pressure.

The operational status of the PS on a divisional basis is provided to the operator.
Indications and alarms are provided to the operator regarding the state of the P12
permissive signal. Additionally, the following indications are provided to the operator
to verify correct operation of the interlock:

® Pressure and level of each accumulator.

e Open or closed position of each accumulator isolation valve.

7.6.1.2.5

InteHocksiselating-Redundant-CECWSTrainsCCWS Valves Interlocks

The CCWS is comprised of four closed-loop, safety-related supply trains that function
to cool and transfer heat load from safety-related users to the emergency service water
system (ultimate heat sink). The common loads cooled by the CCWS consist of two
separate sets, referred to as Common-1 and Common-2. The Common-1 header is
supplied by either CCWS Train 1 or Train 2 while the Common-2 header is supplied
by either CCWS Train 3 or Train 4. Each common header is further divided into two
sub-headers designated as Common la and 1b or Common 2a and 2b.

The operation of the CCWS is described in Section 9.2.2.

Switchover Valvesdnterlock

Interlocks are provided so that no two redundant CCWS trains are connected to the
same common header at the same time. Each CCWS train is provided with four
switchover valves to perform the required train separation.

CCWS Train 1 has a single valve on the supply side and a single valve on the return
side of Common la: Train 2 also has a single valve on both the supply and return sides
of Common la. These valves are interlocked so that both valves (supply and return)
on Train 1 must be closed before either valve on Train 2 can be opened. Likewise,
both valves on Train 2 must be closed before either valve on Train 1 can be opened.
The same valve arrangement and interlocks are provided relative to Common 1b to
provide separation between Trains 1 and 2, and on Common 2a and 2b to provide
separation between Trains 3 and 4. The functional logic for the switchover valve
interlock is shown in Figure 7.6-1—CCWS Switchover Valves Interlock.
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The interlock functions maintaining separation between redundant CCWS trains are
performed by the SAS. Each switchover valve is assigned to a SAS division based on
the CCWS train it belongs to (i.e., switchover valves on Train 1 are assigned to SAS
Division 1). Each division of SAS acquires position information from the valves to
which it is assigned, and controls those same valves. In any SAS division, the
information about the position of valves in other trains that is needed to control a
switchover valve is provided via network connection by the SAS division which
acquires the information. For example, the positions of the Train 2 valves on the
supply and return of Common la are acquired by SAS Division 2. This information is
provided via a network connection to SAS Division 1 to perform the interlock function
for the Train 1 valves on the supply and return of Common 1a.

RCP Thermal Barrier Containment Isolation Valves Interlock

Another interlocking function is required concerning the cooling paths of the
Common 1b and Common 2b headersfor the réactor coolant pump (RCP) thermal

barriers. Either the Common 1b or 2b headér can provide cooling to the RCP thermal

barriers. To maintain strict CGWS.train separation, one of the supply containment
isolation valves (CIV) and one of the retiirn. CIV's on the RCP thermal barriers cooling

path must be closed on the header being removed from service (1b or 2b) prior to

opening the CIVs onthe header being placed in service (2b or 1b, respectively). The
functional logic fot the CIV interlock is shown in Figure 7.6-2—CCWS RCP Thermal
Barrier ContainmentIsolation Valves Interlock.

The interlock function concerning the CIVs is also performed by the SAS, but is only
performed in Divisions 1 and 4. The CIVs are assigned to SAS divisions for control
based on which electrical division provides power to the valves (i.e., valves powered
by electrical Division 1 are controlled by SAS Division 1). The closed position
indications of the CIVs on Common 1b are used to allow opening of the CIVs on
Common 2b, and the closed position indication of the CIVs in Common 2b are used to
allow the opening of the CIVs on Common 1b.

Redundant SAS controllers are provided in each division, and redundant networks are
used between the divisions so that no single failure within the SAS can result in
inadvertent connection of redundant CCWS trains. Each valve is equipped with
redundant open/closed position sensors so that a single sensor failure does not result in
inadvertent connection of redundant CCWS trains. While each switchover valve is
controlled by one SAS division, PACS modules in multiple divisions, acting on
multiple solenoid devices, are required in order to change the position of a switchover
valve. Therefore, a single PACS module failure does not result in inadvertent
connection of redundant CCWS trains. For the CIV interlock, redundancy is obtained
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through the use of inner and outer CIVs, each controlled by a different division of
SAS.

The single failure tolerance of the CCWS with respect to availability of the required
cooling function is encompassed within the redundancy of the mechanical system
design, as described in Section 9.2.2.

The following indications are provided to the operator relative to these interlocks:

e Indication of open or closed position of each interlocked valve.

e Alarm indicating position conflict between supply and return switchover valve of
the same CCWS train relative to the same common header.

e Alarm indicating position conflict between CIVsof the same common header.

e Alarm indicating connection of two CCWS trains to the same common header.

7.6.1.2.6

7.6.1.2.7

IRWSTS Boundary Isolation for Preserving IRWST Water Inventory Interlock

The CCWS has a safety-related function to remove heat from safety-related

components (GDC 44). The interlock function is required to verify that the two trains

connected to their common headersiremain separated and each are able to provide
their corresponding LHSI HX with the required flow for heat removal. Removing heat
from the LHSI HX is a safety-relatedfunction. The functional logic is shown in

Figure 7.6-4—IRWSTS Boundary Isolation for Preserving IRWST Water Inventory
Interlock.

Safety Chilled Water System Interlocks

The SCWS has the following safety-related functions:

1. Transfer of heat loads from safety-related SSC to a heat sink under both normal
operating and accident conditions,

2. Component redundancy for performance of safety functions assuming a single,
active component failure coincident with the loss of offsite power,

3. The capability to isolate components, systems, or piping, if required, so system
safety functions are not compromised.

The following automatic switchover functions verify that the SCWS is capable of
fulfilling the safety-related functions in compliance with GDC 44:

e SCWS Train 1 to Train 2 Switchover on Train 1 Low Evaporator Flow:

The functional logic is shown in Figure 7.6-5—SCWS Train 1 to Train 2

Switchover on Train 1 Low Evaporator Flow / Chiller Blackbox Internal Fault /
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SCWS Chiller Evaporator Water Flow Control / LOOP Re-Start Failure Interlock.

SCWS Train 2 to Train 1 Switchover on Train 2 Low Evaporator Flow:

The functional logic is shown in Figure 7.6-6—SCWS Train 2 to Train 1

Switchover on Train 2 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

SCWS Train 3 to Train 4 Switchover on Train 3 Low Evaporator Flow:

The functional logic is shown in Figure 7.6-7—SCWS Train 3 to Train 4

Switchover on Train 3 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

SCWS Train 4 to Train 3 Switchover on Train [ ow Evaporator Flow:

The functional logic is shown in Figure 7.6-8—SCWS Train 4 to Train 3
Switchover on Train 4 Low Evaporater Flow / Chiller Blackbox Internal Fault /
SCWS Chiller Evaporator Water Flow Control / LOOP Re-Start Failure Interlock.

SCWS Train 1 to Train 2 Switchover on Train 1 Chiller Blackbox Internal Fault:

The functional logic is shown.in Figure 7.6-5~—SCWS Train 1 to Train 2

Switchover on Train 1 Low Evapetator Flow / Chiller Blackbox Internal Fault /
SCWS Chiller Evaporator Water Flow Control / LOOP Re-Start Failure Interlock.

SCWS Train 2 to Train 1.Switchover on Train 2 Chiller Blackbox Internal Fault:

The funéctional logicis shown in Figure 7.6-6—SCWS Train 2 to Train 1

Switéhover on Train 2 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

SCWS Train 3 to Train 4 Switchover on Train 3 Chiller Blackbox Internal:

The functional logic is shown in Figure 7.6-7—SCWS Train 3 to Train 4

Switchover on Train 3 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

SCWS Train 4 to Train 3 Switchover on Train 4 Chiller Blackbox Internal Fault:

The functional logic is shown in Figure 7.6-8—SCWS Train 4 to Train 3
Switchover on Train 4 Low Evaporator Flow / Chiller Blackbox Internal Fault /
SCWS Chiller Evaporator Water Flow Control / LOOP Re-Start Failure Interlock.

SCWS Train 2 to Train 1 Switchover on Train 2 Loss of UHS-CCWS:
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The functional logic is shown in Figure 7.6-6—SCWS Train 2 to Train 1

Switchover on Train 2 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

e SCWS Train 3 to Train 4 Switchover on Train 3 Loss of UHS-CCWS:

The functional logic is shown in Figure 7.6-7—SCWS Train 3 to Train 4

Switchover on Train 3 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

e SCWS Train 1 to Train 2 Switchover on Train 1 LOOP Re-Start Failure:

The functional logic is shown in Figure 7.6-5—SCWS Train 1 to Train 2

Switchover on Train 1 Low Evaporator Flow / Chiller Blackbox Internal Fault /
SCWS Chiller Evaporator Water Flow Controel /LOOP Re-Start Failure Interlock.

o SCWS Train 2 to Train 1 Switchover on<Train 2 LOOP Re-Start Failure:

The functional logic is shown in Figure 7.626=—SCWS Train 2 to Train 1

Switchover on Train 2 Low Evaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS / SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

o SCWS Train 3 to Train 4 Switchover on Train 3 LOOP Re-Start Failure:

The functionaldogic is shown in Figure 7.6-7—SCWS Train 3 to Train 4

Switchover on Train 3 LowsEvaporator Flow / Chiller Blackbox Internal Fault /
Loss of UHS-CCWS /SCWS Chiller Evaporator Water Flow Control / LOOP Re-

Start Failure Interlock.

o SCWS Train 4 to Train 3 Switchover on Train 4 LOOP Re-Start Failure:

The funetionaldogic is shown in Figure 7.6-8—SCWS Train 4 to Train 3

Switchover on Train 4 Low Evaporator Flow / Chiller Blackbox Internal Fault /
SCWS Chiller Evaporator Water Flow Control / LOOP Re-Start Failure Interlock.

The following automatic control function verifies that the SCWS is capable of
fulfilling its safety-related functions in compliance with GDC 44:

e SCWS Chiller Evaporator Water Flow Control for Trains 1 and 4 to prevent
freezing at the evaporator coil:

The functional logic is shown in Figures 7.6-5 through 7.6-8.

7.6.1.2.8 Interlocks to Provide Low Temperature Over-Pressure Protection
Section 5.2.2 describes LTOP for the U.S. EPR design. Low temperature RCPB
overpressure events include mass input events and heat input events. A start of four
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valves are no longer able to inject due to a higher RCS pressure caused by the single
MHSI pump with its large miniflow valve closed. Therefore the other three MHSI
pumps re-circulate through their miniflow lines to the IRWST. This leaves the one
MHSI pump with its (failed) closed large miniflow valve injecting into the RCS. The
RHR spring loaded safety valves are sized based on the pressure and flow rate of one
MHSI pump, with large miniflow line isolated, injecting into the RCS while RHR is
connected.

P17 temperature > RCS temperature

When the P17 permissive is validated, the MHSI large miniflow valves are interlocked
in the open position. The PSRVs operating in their LTOP mode along with the
interlock holding the large miniflow valves open provide over-pressure protection of
the RHR system in this temperature regime.

The LTOP setpoints for opening of PSRVs are lower than the RHR spring-loaded
safety valve setpoints. Therefore, during the postulated pressure addition event, the
PSRVs relieve pressure before the design pressure of the connected RHR system is
reached. The PSRV setpoints and sizing are based on the pressure and flow rate of four
MHSI pumps, with one miniflow line isolated, injecting into the RCS. Actuation of the
PSRVs by the PS in an LTOP capacity is described in Section 7.3.

Generation of the P14 and P17 permissive signals is described in Sections 7.2.1.2.9 and
7.2.1.3.12.

Detection of the RHR connected condition is shown in Figure 7.6-3._RHR isolation

valves interlock is shoewn in Figure 7.6-11.

Two redundant ALUs within a PS division each send the interlock signal to the large
miniflow line isolation valve of one MHSI train. This arrangement precludes a single
ALU failure from preventing the opening of a valve. The failure of a single PACS
module or of a single valve results in one MHSI large miniflow line being isolated,
which is accounted for in the design of the RHR safety valves and PSRVs as previously
described.

Additionally, no single failure can prevent the isolation valve from being closed on at
least one MHSI injection path during power operation when maximum MHSI
discharge pressure is required.

The operational status of the PS on a divisional basis is provided to the operator.
Indications and alarms are provided to the operator regarding the state of the P14 and
P17 permissives. Additionally, the following indications are provided to the operator
to verify correct operation of the interlock:
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12.

section C.2 with regard to provisions for decontamination is provided in
Section 12.3.1.

The safety-related components and systems of the FPCPS are not shared among
nuclear power units (GDC 5).

13.

Designed to provide acceptable performance for the environments anticipated

under normal, testing, and design basis conditions in compliance with the
requirements of 10 CFR 50.49.

9.1.3.2 System Description
9.1.3.2.1 General Description

The FPCPS system is described in following four sections:

e Fuel Building and Reactor Building pools.

e Fuel pool cooling system.

e SFP makeup capability.

e Fuel pool purification system.

9.1.3.2.2 Fuel Building and Reactor Building Pools

The Fuel Building pool (see also the description of the Fuel Building in Section 3.8.4

and the Spent Fuel Storage Facility in Section 9.1.2.2.2) includes the following three

compartments:

e The Fuel Building Transfer Compartment is used for transfer of used or new fuel
between the Fuel Building and the Reactor Building. This compartment is filled
from the in-containment refueling water storage tank (IRWST) before refueling.

e The Cask Loading Pit is filled with water when spent fuel transfer from the pool is
required. The water needed to fill this compartment is stored in the Fuel Building
Transfer Compartment.

e The SFP is dedicated to the storage and cooling of the spent fuel.

The Reactor Building pool (see also the description of the Reactor Building in

Section 1.2 and Section 3.8) includes the following four compartments:

e The Reactor Building transfer compartment is connected to the Fuel Building
Transfer Compartment by a transfer tube (see Section 9.1.4), and is used for
transfer of used or new fuel between the Fuel Building and the Reactor Building.

e The instrumentation lance compartment is used to store instrumentation (e.g.,
core outlet thermocouples, in-core detectors, and probes). This compartment
remains flooded during all modes of plant operation.
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isolation valve (KAA10/20/30/40 AA027) is also closed in order to avoid DW water
supply to a train with a leak.

The surge tank level is detected by two redundant analog level measurements.

Switchover Valves Leakage or Failure

In the event of a switchover valve seat leakage or failure and depending upon the

difference in pressure between the two CCWS trains. a water transfer could occur.
If the water transfer leads to a MAX2 in one of the two associated trains and a

MIN3 on the other, the common users are automatically isolated from the safety

trains. This action allows both trains to perform their main safety-related function.
The function logic is shown on Figure 7.3-36.

Safety Chilled Water Condenser Supply Water.Flow Control

The SCWS chillers of Trains 2 and 3 are permanently cooled by one of two

associated CCWS common headers. They are isolable from all other associated

Common header users by means of manual valves (KAA22/32AA003/004).
They are fitted with a three-way flow control valve (KAA22/32AA101) that is

controlled by the chiller condénset.pressure.»The function logic is shown in
Figure 7.3-37.

CCWS Actuation from Safety Injection Signal

Upon receipt of a safety injection signal, the four CCWS trains are started, supplying
all SIS pump coolers and the four LHSI heat exchangers. The non-safety-related users
outside of the RB are also isolated.

The system response optimizes the CCWS to cool the SIS pumps and LHSI heat
exchangers. The following CCWS actuations are automatically initiated:

e Start CCWS pumps (KAA10/20/30/40 AP0O1), if not previously running.
e Open LHSI HX isolation valves (KAA12/22/32/42 AA005).
e Open LHSI pump seal cooler isolation valves (KAA22/32 AA013).

e Close isolation valves for non-safety related users outside of RB (KAB50 AA001/
004/006 & KAB8O AA015/016/019).

Simultaneous operation of LHSI heat exchanger isolation valves (opening) and non-
safety-related user isolation valves (closing) maintains pump operation in a safe range.

A safety injection signal initiates a concurrent containment isolation Stage 1 signal.

Tier 2
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CREF (lodine Filtration) Train Subsystem

The CREF (iodine filtration) train subsystem is illustrated in Figure 9.4.1-1.

The train 1 outside air inlet duct and train 1 CREF (iodine filtration) train is located in
Safeguard Building 2. The train 4 outside air inlet duct and train 4 CREF (iodine
filtration) train is located in Safeguard Building 3. Each CREF (iodine filtration) train
pulls air from its respective outside air inlet. The outside inlet air for each CREF is
ducted to allow the CREF (iodine filtration) train to operate in the filtered or the
unfiltered (bypass) alignment.

In the CREF filtered alignment, a maximum of 1000 cfm of outside air mixes with 3000
cfm of CRE recirculated air and is pulled through the CREF (iodine filtration) train by
the CREF booster fan and delivers this air to the common recirculation plenum. In the
filtered alignment, the filter bypass duct has two motor-operated bypass dampers in
series. In the filtered alignment both of these dampers close to provide redundancy
and single-failure protection to prevent the outside air from bypassing the CREF
(iodine filtration) trains.

In the CREF unfiltered (bypass) alignment, the CREF filtration unit inlet, outlet and
CRE recirculation dampers are all closed and both bypass dampers are open. The
outside unfiltered air bypasses the CREF iodine filtration unit. In the unfiltered
(bypass) alignment, the outside air flows through a prefilter and a preheater that is
temperature controlled. The outside air then flows through ducting and is pulled into
the common recirculation plenum. In this unfiltered (bypass) alignment, the CREF
booster fan does not operate and outside air is pulled into the common recirculation
plenum by the CRACS air handling units.

Air Conditioning and Recirculation Air Handling Subsystem

The air conditioning and recirculation air handling subsystem is illustrated in
Figure 9.4.1-2—Control Room Air Conditioning and Recirculation Air Handling
Subsystem.

There are four recirculation air handling units located in Safeguard Buildings 2 and 3
(two trains in each building). Recirculated and fresh air is processed through these air
handling units and supplied to a common supply air plenum. Each train includes an
isolation damper, a volume control manual damper, a cooling coil, a moisture
separator, fan suction and discharge silencers, a supply air fan, a HEPA filter, and a
non-return damper. The cooling coil is supplied with chilled water from the safety
chilled water system (SCWS).

During normal and emergency operation, each CRACS cooling unit provides 50

percent of the cooling tor the rooms within the CRE.—Hewever;eaeh-GRAGSair-
handlingunitis-capable-of coolingupte75pereent_Each CRACS air handling unit is

Tier 2
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9.4.1.2.2

| designed for 50 percent cooling of the normal and emergency cooling load to allow a

single CRACS air handling unit to cool the CRE rooms during a station blackout (SBO)
event. During an SBO, the single CRACS air handling unit prevents the CRE room
temperature from exceeding 104°F.

The air conditioning system for the CRE area operates in the recirculation mode with
fresh air makeup. The fresh air flow rate corresponds to the exhaust of kitchens and
restrooms and the leakage rate in the CRE area due to controlled overpressure. The
exhaust from the kitchen and restrooms is directed to the electrical division of the SB
ventilation system (SBVSE) air outlet duct (refer to Section 9.4.6).

CRE Air Supply and Recirculation Subsystem

The CRE air supply and recirculation subsystem is illustrated in Figure 9.4.1-3—
Control Room Envelope Air Supply and Recirculation Subsystem.

The common supply air plenum receives air from the operating CRACS air handling
units and provides conditioned air to the CRE areas through the duct distribution
network. FElectric air heaters are installed in the supply air ducts to maintain
individual room temperatures. The exhaustair from the CRE area, except from the
kitchen and restrooms, flows through the recirculation air handling units. The
exhaust from kitchen and restrooms is separated from the recirculated return air and is
processed separately through the SBVSE.

Component Description

The major componentsof the CRACS are listed below, along with the applicable codes
and standards. Table 3.2.2-1 provides the seismic design and other design
classifications for components in the CRACS.

Ductwork and Accessories

The main supply and exhaust air plenums are constructed of concrete with painted
surfaces. The air supply and exhaust duct branches for each area are fed from the main
supply and exhaust air plenum. These ducts are constructed of galvanized sheet steel
and are structurally designed for fan shutoff pressures. The ductwork meets the
design, testing and construction requirements per ASME AG-1 (Reference 1).

Electric Heaters (Duct Heaters)

The electric heaters (duct heaters) are installed in the supply duct to maintain room
ambient conditions. These are controlled by local room temperature sensors and
control circuits. The heaters meet the requirements of Reference 1.

Tier 2
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9.4.1.2.3

Cooling Coils and Moisture Separator

The cooling coils are of the finned tube, coil type and are connected to the safety
chilled water system (SCWS). The cooling coils have a total cooling capacity of
470,000 Btu/hr and are designed in accordance with Reference 1. The moisture
separator collects condensate which is directed to the drain system.

System Operation

Normal Plant Operation

During normal plant operation, fresh air is admitted via.air intake trains 1 and 4. The
fresh air passes through the unfiltered bypass duct and bypass dampers. The fresh air

is then mixed with the recirculated air ffom the CRE area, and the mixed air passes
through a prefilter and electrical heater. »\T'wo sets of temperature sensors are located

downstream of the electrical heater. One temperature sensor turns on the heater

when the air inlet temperature drops:below 37°E; the other temperature sensor turns
off the heater when the air inlet temperature.reaches 50°F.

The fresh and recirculated air is admitted through two of four air handling units which
provide heating and cooling of the supply air. The conditioned air is then distributed
through a ductwork distribution network to the CRE area. The room air conditioning
is provided by the supply and exhaust air flows based on minimum air renewal rate,
equipment and personnel heat loads and heat balance between the rooms.

Heating of air streams is provided by electric heaters located in the supply air ducts.
The operation of heaters is automatically controlled by the temperature sensors
located in the corresponding rooms.

The CRE area is maintained at a pressure above atmospheric pressure to provide
habitability in the event of radioactive contamination of the environment.

Both CREF (iodine filtration) trains are isolated with outside air bypassing the CREF
(iodine filtration) trains. The CREF iodine filtration train inlet and outlet motor
operated isolation dampers are closed. In addition, the CRE recirculation motor
operated isolation damper is closed to prevent the recirculation of air from the CRE

rooms.

The air conditioning system for the CRE area operates in the recirculation mode with
fresh air makeup. During the recirculation mode, the fresh air supply rate is equal to

Tier 2
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the rate of exhaust air from the kitchens and restrooms plus accounting for the leakage
rate in the area due to controlled overpressure.

Exhaust air from the kitchen and restrooms is not recirculated. During normal
operation, air is exhausted from the restrooms and the kitchen area to the SBVSE
CREF (iodine filtration) air outlet. The CRACS has design features which will allow it
to continue to maintain a minimum positive pressure of 0.01 inch water gauge in the
CRE. Approximately twice as much outside air is supplied to the CRE during normal
operation compared to operation during accident conditions. Each train of the CRACS
is equipped with a pressure control damper. This damper will open and close as
required to increase or decrease the amount of outside air that enters the control room.
During normal operation, air is exhausted from the restrooms and the kitchen area
through a small throttle damper that minimizes the open CRE boundary area.

Abnormal Operating Conditions

Redundancy of air supply and air conditioning trains is provided. A loss of function or
power to any single train or component does not affect overall system operation. The
train separation and independent power source limit common mode failure of active
multiple trains and abnormal operating conditions.

Loss of a single CRACS air conditioning train will not result in a loss of system
functional capability because only two of the four cooling trains are required to
operate for both normal and accident operation. The CREF (iodine filtration) trains do
not operate during normal plant operation, but loss of a single CREF (iodine filtration)
train during any design basis accident will not result in a loss of iodine filtration
capability because two CREF (iodine filtration) trains are provided.

Loss of Coolant Accident

Upon receiptiof a containment isolation signal, the following functions are initiated
automatically:

e Opens Control Room Emergency Filtration (CREF) iodine filtration trains
isolation dampers.

e (Closes CREF iodine filtration trains bypass dampers.
e Opens Control Room Envelope (CRE) recirculation dampers to provide clean air

and positive pressurization for the rooms within the CRE.

Loss of Offsite Power

During loss of offsite power (LOOP), the air intake and air conditioning and
recirculation air handling electrical components located inside SB division two receive
power for one train from the emergency diesel generators (EDG) of division two, and
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Prior to opening the equipment hatch during an outage, the air supply and exhaust for
the equipment area in front of the hatch are isolated by closing the dampers dedicated
to this area.

Loss of Coolant Accident (LOCA)

Upon receipt of a containment isolation signal, the following functions are initiated
automatically:

e Closes FBVS exhaust air isolation dampers to NABVS.
e Closes FBVS supply air isolation dampers from NABVS.

e Opens FBVS exhaust air isolation dampers to exhaust air from the entire Fuel
Building to the SBVS.

e Opens isolation dampers for the SBVS Accident Exhaust lodine Filtration Trains.

e Starts SBVS iodine filtration train fansdo pull air through SBVS Accident Exhaust
Iodine Filtration Trains and to direet exhaust air to the vent stack. The SBVS

maintains negative pressure in the Fuel Building.

Loss of Offsite Power (LOOP)

Upon lossof offsite power, all motorized dampers will fail as is, limiting pathways for
potentially contaminated air to leak out to the environment.

The following equipment will remain operational during LOOP:

e Electric heaters in the extra borating pump rooms and pipe chase.

e Recirculation cooling units in the fuel pool cooling system pump rooms, and extra
borating system pump rooms.

e Dampers for isolating the fuel pool room and FB.

The power for the equipment listed above is supplied from the corresponding
emergency diesel generators.

Station Blackout (SBO)

In the event of SBO, the following equipment will remain operational:

e FElectric heaters in the extra borating system pump rooms and pipe chase.
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are designed to provide adequate outside air to meet the distribution requirements of
supply air under design conditions of the plant.

The air intake plenum supplies air through three filtration trains. Each train consists
of a preheater, prefilter, cooling coil, heater, silencer| humidifier;-gnd air dampers.

Four supply air fans take suction from the supply fan inlet plenum and supply air to
the outlet air shaft for further distribution to the supply shafts of different buildings.

The design supply air flow to serve the NAB, FB, annulus ventilation system, and
Containment Building would require all three trains to be in operation. However,
during normal operation, a reduced air flow rate can be used that requires only one
supply train to be in operation.

Nuclear Auxiliary Building Air Supply Subsystem

This subsystem supplies air to the NAB to maintain ambient conditions within the
prescribed limits for equipment operation and personnel access. See Figure 9.4.3-2—
Nuclear Auxiliary Building Air Supply and Exhaust Subsystem.

The conditioned air is supplied to all levels of the building through air shaft cells and a
duct distribution network. The flow rate to each room is calculated based on the room
volume and equipment heat loads to maintain ambient conditions. The normal
operation of the system is to maintain a negative pressure in the building with respect
to the outside atmosphere to prevent leakage of potentially contaminated air to the
environment. Theair flow paths within the NAB are designed so that if radiation is
detected, migration of contaminated air from areas of potentially high radioactivity to
areas of potentially low radioactivity is limited.

The recirculation cooling units are provided for the rooms with high heat loads.
Cooling coil units with fans provide recycled cooled air to the rooms where vapor
compressors, electrical switchgear, and transformers are located.

Exhaust Air Subsystem

This subsystem processes exhaust air through filtration trains and charcoal filtration
trains to limit airborne radioactivity released through the vent stack. See
Figure 9.4.3-3—Nuclear Auxiliary Building Exhaust Filtration Trains Subsystem.

The system processes air exhaust from the following areas:

e FB Cell 5 exhaust (refer to Section 9.4.2).
e FB Cell 4 exhaust (refer to Section 9.4.2).

e NAB Cell 3 exhaust, including annulus exhaust.
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are designed to provide adequate outside air to meet the distribution requirements of
supply air under design conditions of the plant.

The air intake plenum supplies air through three filtration trains. Each train consists
of a preheater, prefilter, cooling coil, heater, silencer, nd air dampers.
Four supply air fans take suction from the supply fan inlet plenum and supply air to
the outlet air shaft for further distribution to the supply shafts of different buildings.

The design supply air flow to serve the NAB, FB, annulus ventilation system, and
Containment Building would require all three trains to be in operation. However,
during normal operation, a reduced air flow rate can be used that requires only one
supply train to be in operation.

Nuclear Auxiliary Building Air Supply Subsystem

This subsystem supplies air to the NAB to maintain ambient conditions within the
prescribed limits for equipment operation and personnel access. See Figure 9.4.3-2—
Nuclear Auxiliary Building Air Supply and Exhaust Subsystem.

The conditioned air is supplied to all levels of the building through air shaft cells and a
duct distribution network. The flow rate to each room is calculated based on the room
volume and equipment heat loads to maintain ambient conditions. The normal
operation of the system is to maintain a negative pressure in the building with respect
to the outside atmosphere to prevent leakage of potentially contaminated air to the
environment. Theair flow paths within the NAB are designed so that if radiation is
detected, migration of contaminated air from areas of potentially high radioactivity to
areas of potentially low radioactivity is limited.

The recirculation cooling units are provided for the rooms with high heat loads.
Cooling coil units with fans provide recycled cooled air to the rooms where vapor
compressors, electrical switchgear, and transformers are located.

Exhaust Air Subsystem

This subsystem processes exhaust air through filtration trains and charcoal filtration
trains to limit airborne radioactivity released through the vent stack. See
Figure 9.4.3-3—Nuclear Auxiliary Building Exhaust Filtration Trains Subsystem.

The system processes air exhaust from the following areas:

e FB Cell 5 exhaust (refer to Section 9.4.2).
e FB Cell 4 exhaust (refer to Section 9.4.2).

e NAB Cell 3 exhaust, including annulus exhaust.
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Heaters

Supply air trains have hot water heaters. The heater design is based on the minimum
outside air design temperature and supply air temperature requirements. The coils are
constructed and tested in accordance with Reference 1. Electric heaters are located

upstream of iodine filters to prevent excessive moisture accumulation in the charcoal
beds.

Prefilters

The prefilters are located upstream of HEPA filters and collect large particles to
increase the useful life of the high efficiency filters. The prefilters will meet the
requirements of ANSI/ASHRAE Standard 52.2-1999 (Reference 2).

HEPA Filters

HEPA filters are constructed, qualified and tested in accordance with Reference 1.
The periodic in-place testing of HEPA filters to determine the leak-tightness is
performed per ASME N510-1989 (Reference 3).

Adsorbers

Carbon filters are used to remove radioactive iodine from the exhaust air. The
efficiency for removal of methyl iodine is based on the decontamination efficiency
assigned during the laboratory tests. The periodic in-place testing of the adsorbers to
determine the leak-tightness is performed per Reference 3. The activated carbon total
bed depth requirement will be 2 inches with a maximum assigned activated carbon
decontamination efficiency of 95 percent.

Fans

The supply and exhaust fans are centrifugal or vane-axial design with electrical motor
drivers. Fan performance is rated in accordance with ANSI/AMCA-210-99
(Reference 4), ANSI/AMCA-211-1987 (Reference 5) and ANSI/AMCA-300-1985
(Reference 6).

Isolation Dampers

The isolation dampers are located upstream and downstream of each filtration train.
The motor-operated dampers will fail to “close” or “open” position in case of loss of
power, depending on the safety function of the dampers. The performance and testing
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Section 9.4.3).

e Accident Air Exhaust Mode-If airborne contamination is detected in any of the
four hot mechanical areas of the SBs or there is a containment isolation signal, the
SBVS will automatically direct the exhaust air (accident exhaust) via four separate
exhaust air ducts and isolation dampers to one common concrete duct in the
annulus. This exhaust duct connects to two accident iodine exhaust filtration
trains located in the FB. The exhaust air is processed through one of two
redundant and independent iodine filtration trains prior to release through the
plant stack. Each iodine filtration train includes inlet and outlet dampers,
moisture separator, two stage glectric heater, inlet and outlet high efficiency
particulate air (HEPA) filters, carbon adsorber, exhaust fan, and backdraft damper.
The fans direct the exhaust air to the plant stack.

In case of a fuel handling accident in the FB, the accident exhaust air from these
buildings is directed and filtered through the SBVSiodine exhaust filtration trains
located in the FB, and released through the plant stack.

In case of containment isolation signal, the SBVS maintains a negative pressure and
filters all areas of the FB and the hot mechanical area of the SB in addition to
performing the SBVS accident air exhaust filtration function.

The supply and exhaust duct network of the hot mechanical area in the SBs is
equipped with isolation dampers to isolate the following areas from the other rooms:

e Rooms where safety injection and residual heat removal system components in
divisions one and four are installed.

e Rooms where severe accident heat removal system components in division four
are installed.

e Personnel air lock area in division two.

Recirculation cooling units are provided for the following rooms where high heat load
equipment is located:

e Rooms in the SB, divisions one through four, where safety injection and residual
heat removal system components are installed.

e Valve rooms in the SB, divisions one through four, where component cooling
water system and emergency feedwater system components are installed.

e Rooms where hydrogen and containment atmosphere monitoring system
(divisions one and four), and severe accident sampling system (division four)
components are installed.

Electric air heating convectors are provided in the service corridors, interconnecting
passageway, and stairways to maintain the minimum allowable temperatures in these
areas.
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9.4.5.2.2

The SBVS is designed to circulate sufficient air to prevent accumulation of flammable
or explosive gas or fuel-vapor mixture from components such as storage batteries and
stored fuel.

Refer to Section 12.3.6.5.6 for ventilation system design features which demonstrate
compliance with the requirements of 10 CFR 20.1406.

Component Description

The major components of the SBVS are listed below, along with the applicable code
and standards. Table 3.2.2-1 provides the seismic design and other design
classifications for components in the SBVS.

Ductwork and Accessories

The main supply and exhaust air shafts are constructed of concrete with painted
surfaces. The air supply and exhaust duct branches for each area are fed from the main
supply and exhaust air shafts. These ductsare constructed of steel and structurally
designed for fan shutoff pressures. The ductwork meets the design, testing and
construction requirements per ASME AG-1 (Reference 2).

Electric Air Heating Convectors (Area Heaters)

The electrical air heating convectors are installed to maintain room ambient
conditions. The convectors are controlled by local room temperature sensors and
control circuits.

Moisture Separator

The moisture separator is a combination of moisture separator and prefilter. The
moisture separator must meet the requirements of RG 1.52 (Reference 10), ASME
N509 (Reference 9), and ASME AG-1 (Reference 2). The moisture separator is located
upstream of the filter air heater and the HEPA prefilter. The moisture separator shall
be a design that has been qualified by testing in accordance with the procedures
described in Reference 9.

Filter Air Heaters

FilterairTwo stage electric heaters are located upstream of HEPA and iodine filtration

units to prevent excessive moisture accumulation in the charcoal filter beds. At the
start of an accident, full power of two stage electric heater is switched on when the

fans start and filter bank isolation dampers open. As the negative pressure is drawn in
the FB and SB, and when the temperature downstream of heater increases to 158°F,

one step of heater power is switched off automatically. As the temperature

downstream of heater reaches 176°F, second step of the heater is also switched off

automatically. The heaters meet the requirements of Reference 2.
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e Recirculation cooling units in the SB divisions one and four, where the EFW
valves are located.

Loss of Ultimate Heat Sink

During loss of ultimate heat sink (LUHS), the air flow of the recirculation cooling units
is cooled by the chilled water provided by the SCWS. Two water-cooled chillers are
located in divisions two and three, and two air-cooled chillers are located in divisions
one and four. In case of LUHS, the water-cooled chillers are not available. With the
safety chilled water divisions 1/2 and 3/4 interconnect, the safety chilled water is then
supplied by air-cooled chillers which provide the cooling function for the
recirculation cooling units located in divisions one, two, three and four.

Loss of Coolant Accident

Upon receipt of a containment 1solation signal, the following functions are initiated
automatically:

e Closes SBVS sdpply airdsolation'dampers from SBVSE.

e Closes SBVS exhaust air isolation dampers to NABVS.

e Opeéns SBVS exhaust airisolation dampers to exhaust air from the hot mechanical
areas of SB to the SBVS Accident Exhaust Iodine Filtration Trains (Jocated in the
FB).

e Opens isolation dampers for the SBVS Accident Exhaust lodine Filtration Trains.

e Starts SBVS iodine filtration train fans to pull air through SBVS Accident Exhaust
Iodine Filtration Trains and to direct exhaust air to the vent stack.

In the event of a LOCA, the containment isolation signal initiates isolation of the FB
from NABVS supply and exhaust duct to limit leakage into the FB. The SBVS
maintains a negative pressure in the FB and exhaust air from the FB is directed to the
SBVS iodine filtration trains (refer to Section 9.4.2).

lodine Presence in the SB Rooms

In the event of a failed fuel element and residual heat removal pump seal leakage, high
iodine is expected to be present in only one of the four divisions at a time, and it is
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The cooling supply units are designed to provide cooling as required to prevent the
SBVSE room temperatures from exceeding their maximum design temperature.

Winter heating loads will be calculated with the plant operating in an outage
alignment configuration. Winter heat loads will be calculated with a minimum
outside air design temperature 0 percent exceedance value, using U.S. EPR Site
Design Envelope Temperature (See Table 2.1-1).

The SBVSE supply air duct heaters are designed to operate as required when the
supply air temperature is less than the minimum set point value.

With outside air ambient design temperature conditions of -40°F to 115°F, the SBVSE
maintains the following temperature and humidity ranges for the areas serviced.

Room Temperature Humidity

Rest Rooms, changing rooms 65°F - 78°F 310(- 60%

RSS 65°F - 78°F 310|- 60%

Switchgear Rooms 59°F - 104°F 310(- 60%

Cable Floor 41°F - 95°F 310|- 60%

1&C Equipment Room 68°F - 82°F 310|- 60%

Battery Rooms 65°F - 77°F 310|- 60%

HVAC Rooms 50°F - 95°F 210(- 80%

Cold Mechanical Areas, Emergency
Feedwater Pump Rooms, and
Component Cooling Water Pump Rooms 41°F - 104°F 310(- 60%

Corridors 50°F - 104°F 310(- 60%

The SBVSE performs the following safety-related system functions:

e Maintains acceptable ambient conditions for the safety-related components in the
electrical and instrumentation and controls (I&C) rooms in the SB during accident
conditions, taking into account internal and external heat loads.

e Maintains acceptable ambient conditions inside the emergency feed water system

(EFWS) pumps and component cooling water system (CCWS) component rooms
of the SB during accident conditions, taking into account internal and external
heat loads.
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EPR

Additional electric heaters installed in supply air ducts are used to maintain the
minimum temperatures in battery rooms and toilet rooms.

For each division, the SBVSE consists of:

e A single air intake equipped with a damper and grilles. The SBVSE air intakes in
divisions 2 and 3 are common for the main control room (MCR) air conditioning
system (CRACS) (refer to Section 9.4.1) and SCS of the same division (refer to
Section 9.4.13).

e A safety-related air conditioning train. Mixing is done with control dampers,
filtration w1th f1lters heatmg W1th electric air heater and coohng with air cooling
coil, 3 air fa : W afety—rela
air-humidifiers. The train also has the associated exhaust air train, with exhaust
fan and control damper.

e A connection with a non-safety-related air conditioning train. Mixing is done
with control dampers, filtration with filters, heating with electric air heater,
cooling with air cooling coil, and ventilation with supply air fan;and-

humidification-with-air humidifiers. The train also has the associated exhaust air
train, with exhaust fan and control damper.

e Cross-connected ducts between divisions 1 and 2 and divisions 4 and 3 for the
HVAC supply and exhaust with the non-safety-related maintenance trains for use
when one SBVSE safety-related train of division 2 or 3 is unavailable. Manual
isolation dampers equipped with “opened” and “closed” limit switches are installed
in the cross-connected ducts (i.e., supply and exhaust ducts of division 1 and 2 and
division 3 and 4).

e Connections providing air to the mechanical controlled area (interface with
SBVS).

e A single ductwork providing air to the electrical rooms and mechanical non-
controlled rooms.

e Two independent exhaust ductworks:

— The first exhaust ductwork is used for the rooms in the non-controlled area of
the SB, except for rooms served by the second exhaust ductwork. It is
connected to one of the two recirculation-exhaust fans. One of the fans is a
safety-related fan and is located in the same division. The other is a non-
safety-related fan for maintenance operation, which is common for the two
combined divisions 1 and 2 (located in division 1) and the two combined
divisions 3 and 4 (located in division 4). The exhaust air of transformers and
inverters is directly exhausted through exhaust hoods above the equipment.

— The second exhaust ductwork is used for the rooms which could accumulate
specific gas (hydrogen in the battery rooms and refrigerant gas in the rooms of
the SCWY) and for the non-controlled mechanical area. The air is directly
exhausted outside using one of two exhaust fans (one safety-related fan, or one
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Air cooling coil of finned tube coil type has a total cooling capacity of 1,134,900
Btu/hr, supplied with chilled water by the SCWS of the same division.

Droplet separator, connected to the nuclear island drain and vent system (NIDVS).
Silencer on fan suction side, splitter type.

Supply air fan, free wheel radial type, direct driven, with a design air flow of
29,500 scfm.

Non-return damper.

Silencer on fan discharge side, splitter type.

Recirculation-Exhaust Air — Safety-Related Train

The recirculation and exhaust air trains are located in divisions 1 and 4 at elevation

+39 ft and in divisions 2 and 3 at elevation +69 ft.

Each train includes:

Isolation dampers, manually operated.

Recirculation and exhaust air fan, radial type, direct driven, with a design air flow
of 29,500 scfm:

Control damper with electrical actuator.
Non-return damper.

Isolation damper, manually operated.
Dampers.

Weather protection grilles.

Exhaust Air for Battery-Safety Chilled Water Room and Non-controlled
Mechanical Area — Safety-Related Train

The exhaust air trains are located in divisions 1 and 4 at elevation +39 ft and in

divisions 2 and 3 at elevation +69 ft.

Each train includes:

Isolation damper, manually operated.

Exhaust air fan, radial type, direct driven.
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Non-return damper.

Isolation damper with electrical actuator.

Supply Air System — Maintenance Train

The maintenance train is non-safety-related. The supply air units are located in

divisions 1 and 4 at elevation +39 ft. The components are installed in a sheet metal

structure.

Each air conditioning train includes:

e Insect protection screen.

e Isolation damper, manually operated.

e Set of control dampers with electrical actuator.

e Prefilter.

e Roughing filter.

e FElectric heater, with tubular elements, comprised of four heating stages.

® Air cooling coil of finned tube coil type, has a total cooling capacity of 1,134,900
Btu/hr supplied with chilled water by the operational chilled water system
(OCWS).

e Droplet separator, connected tothe NIDVS.

e Silencer on fan suction side, splitter type.

e Supply air fan, free wheel radial type, direct driven, with a design air flow of
29,500 scfm.

e Non-return damper.

e Silencer on fan discharge side, splitter type.

°

Recirculation-Exhaust Air — Maintenance Train

The maintenance train is non-safety related. The recirculation-exhaust air trains are

located in divisions 1 and 4 at elevation +39 ft.

Each train includes:

Isolation dampers, manually operated.
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9.4.6.2.3

Exhaust Air — Non-Safety Related

One exhaust fan is assigned to the toilet rooms located in divisions 1 and 4 at elevation
+55 ft. The fans are located at elevation +81 ft with the following components:

e Exhaust fan, axial type, direct driven.
e Non-return damper.

e Isolation damper, manually operated.
System Operation

Normal Plant Operation

The SBVSE operates during normal plant operation and during outage conditions. The
HVAC for each division (1 to 4) is provided by an air supply train and associated
exhaust train (with the same safety classification). The normal operation for each
division follows:

e The safety-related train is in service to provide filtration, heating, and cooling-and-
humidifieation. Outside makeup air is supplied to each train of the SBVSE
through a separate air intake. This outside air mixes with the recirculated air
upstream of the supply air filters. The amount of outside air admitted depends on
the outside air temperature and is‘automatically adjusted by control dampers. If
required, air heating is performed by the electric air heater. Air cooling is
performed by the air cooling coil. The supply air fan supplies the air to the rooms

of the SB division. Hréquired;- humidificationis-performed by-the-air humidifiers:

e The maintenance train (non-safety-related) for supply air and exhaust air is shut
down.

e Air is supplied to the non-contaminable rooms of the SB plus the hot (controlled)
mechanical area, which is exhausted by the SBVS.

e Air is exhausted from all rooms, except the controlled area exhausted by the SBVS.

e Airisreleased from the rooms representing the risk of accumulation of specific gas
(i.e., hydrogen in battery rooms and refrigerant gas in SCWS room) and the rooms
of the cold (i.e., non-controlled) mechanical area to the outside by a dedicated
exhaust fan.

e [FExhaust air is released from the toilet rooms of division 1 and 4 to the outside, also
by a dedicated exhaust fan.

e The exhaust air of the remaining rooms is collected and directed to the
recirculation-exhaust fan where a portion of the air can be recirculated or directly
discharged to the outside. The amount of air to be recirculated depends on the
outside air temperature and is automatically adjusted by the control damper.
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9.4.6.3

Each SBVSE train is located in a separate enclosure and is independently powered to
limit common mode active failures of multiple trains. Common mode failures of the
SBVSE are minimized due to the diversity of fans of the safety-related trains (i.e.,
divisions 1 and 4 as opposed to divisions 2 and 3) and because of the diversity of the
cooling and the heat sinks for the associated SCWS.

Failure of a SBVSE component will not adversely affect the operation of the

| interfacing systems SCWS; or OCWS_;-erPSWS: |

If the SBVSE in one division fails, switchover from the safety-related train to the
maintenance train of either division 1 or 2 or division 3 or 4 is possible. Therefore,
ventilation of electrical and I&C equipment in all divisions is provided even in case of
failure of one of the four divisions.

Additionally, the SCWS has the same configuration as the SBVSE. If the SCWS in one
division fails, switchover from the safety-related train to the maintenance train in
either division 1 and 2 or division 3 and 4 is‘possible.

If a failure of a safety-related train of the SB is postulated during maintenance of an SB
HVAC train, two SB trains remain available:

Loss of Offsite Power (LOOP)

In case of LOOP, fans and actuators of each safety-related train of the SBVSE (division

1 to division 4) are backed up by the corresponding emergency diesel generator.;+with-

Loss of Ultimate Heat Sink (LUHS)

For the SBVSE, the chilled water to the safety trains is provided by the SCWS, with
the following key features:

e Two water-cooled chillers, cooled by the CCWS, in divisions 2 and 3.
e Two air-cooled chillers at elevation +39 ft in divisions 1 and 4.

In case of loss of ultimate heat sink (LUHS), the SCWS air-cooled chillers will continue
to provide the cooling function of the SBVSE of the two divisions 1, 2, 3, and 4.

Safety Evaluation

The safety-related portion of the SBVSE is located in the associated SB. The SBis a
Seismic Category [ structure that is designed to withstand the effects of earthquakes,
tornadoes, hurricanes, floods, external missiles, and other appropriate natural
phenomena. Sections 3.3, 3.4, 3.5, 3.7, and 3.8 provide the bases for the adequacy of
the structural design of this building.
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9.4.9

9.4.91

Emergency Power Generating Building Ventilation System

The emergency power generating building ventilation system (EPGBVS) maintains
acceptable ambient conditions and air renewals of the diesel hall, electrical room, and
main tank room of each of the four divisions of the Emergency Power Generating
Buildings (EPGB). Each division has its own independent heating, ventilation and air
conditioning (HVAC) system which is not connected to other divisions. Two divisions
are located in each of the two EPGBs.

Design Bases

The EPGBVS consists of safety-related and non-safety-related air supply and exhaust
systems. The safety-related portion is designed to Seismic Category I requirements,

and the non-safety-related portion is designed to Seismic Category II requirements.
The EPGBVS performs the following safety-related system function and complies with

the general design criteria (GDC) indicated below:

e The EPGBVS maintains acceptable temperatures and air renewals in each of the
four divisions to support the operation of the emergency diesel generators (EDG)
and electrical control panels. The EDGs are required to provide onsite emergency
power for the safety-related equipment to achieve and maintain the plant in a safe
shutdown condition following a design basis accident, including loss of offsite
power (LOOP).

e In accordance with GDC 2, the EPGBVS components are located inside the
EPGBs, which are designed to withstand the effects of natural phenomena, such as
earthquakes, tornados, hurricanes, floods and external missiles.

e In accordance with GDC 4, the EPGBVS components remain functional and
continue to perform their intended safety function after anticipated operational

occurrences and design basis accidents, such as fire, internal missiles, or pipe
breaks.

e In accordance with GDC 5, the safety-related components and systems of the
EPGBVS are not shared with other nuclear power units.

® In accordance with GDC 17, the U.S. EPR contains an onsite and offsite electric

power system that supports the functioning of structures, systems, and
components important to safety in the event of postulated accidents and

anticipated operational occurrences. The EPGBVS maintains a minimum
clearance of 20 feet from the bottom of fresh air intakes to grade elevation, and
electrical cabinets are provided with suitable seals or gaskets, These features
maintain proper functioning of the essential electric power system by meeting the
guidelines of NUREG-CR/0660 (Reference 1), as related to the accumulation of
dust and particulate material.
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The essential onsite electrical power systems meet the guidance of NUREG-CR/
0660 for protection of essential electrical components (such as contactors, relays,
circuit breakers) from failure due to the accumulation of dust and particulate
materials. This is accomplished by the use of filters and supply air units in the
EPGBVS.

Air conditioning and heating loads for the EDG rooms are calculated using
methodology identified in ASHRAE Handbook (Reference 8).

e Summer cooling loads will be calculated with a maximum outside air design
temperature 0 percent exceedance value, using U.S. EPR Site Design Envelope
Temperature (See Table 2.1-1). The analysis will be completed for both a normal
and accident plant alignment configuration with EDG in operation.

e The cooling supply units are designed to provide outside air for cooling as required
to prevent the EDG room temperatures from exceeding their maximum design
temperature.

e Winter heating loads will be calculated with the plant operating in an outage
alignment configuration, without diesel operation. Winter heat loads will be
calculated with a minimum outside air design temperature 0 percent exceedance
value, using U.S. EPR Site Design Envelope Temperature (See Table 2.1-1).

Though the EDGs are in standby mode during normal plant operation, the EPGBVS is
available in any plant operating condition. With outside air ambient design
temperature conditions of -40°F to 115°F, the EPGBVS is designed to meet the
following safety-related functional criteria:

— Maintains the diesel hall temperature between 59°F and 140°F.

— _Maintains the electrical room temperature betweer) 5940°F and 95113°F with
35 to 70 percent relative humidity.

— Maintains the main tank room temperature between 59°F and 120°F.

The EPGBVS performs the following non-safety system functions:

e Provide outside air and cooling to the diesel hall when the EDGs are not in
operation, or safety-related supply and exhaust fans are not required to operate.

e Provide outside air and cooling to the electrical room.

9.4.9.2 System Description

9.4.9.21 General Description
The EPGBVS ventilates the diesel generators using outside air as the cooling medium.
Air is supplied into the building to slightly pressurize the building, and is then vented
from the building through exhaust air louver openings.
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The EPGBVS includes ventilation of diesel divisions 1 through 4. Divisions 1 and 2 are
located inside the EPGB located on one side of the Reactor Building (RB), and
divisions 3 and 4 are located inside the EPGB located on the opposite side of the RB.
Each division has a separate and independent HVAC system. The HVAC systems for
each of the four divisions are identical.

The air intake and exhaust stack of the EPGBVS are located such that exhaust gases
being drawn into the air inlet stream are limited to an insignificant level. The exhaust
stack is located approximately 70 feet from the air intake, and the exhaust air flow is
directed away from the air intake flow.

One of the divisions of the EPGBVS is illustrated in Figure 9.4.9-1—Emergency Power
Generating Building Ventilation System. The other three divisions are identical.

The EPGBVS consists of following subsystems for.each division:

e Ventilation of diesel hall.

e Ventilation of electric room.

e Ventilation of main tank room.
Ventilation of Diesel Hall

The outside air is drawn into the HVAC supply room through an air intake screen or
grill which prevents large objects from entering the air intake. The fresh air intake is
located approximately fifty feet above grade elevation and is protected against tornado
missiles. The screen or grill is heated during the winter to prevent ice buildup.

The air from the HVAC supply room is supplied through two separate air trains which

include back draft damper, prefilter, and supply fan.—Eaeh Diesel Hall supplyfan-air-

HVAGsupplyairreem._Each diesel hall supply and exhaust fans maintain the diesel
hall temperature between 59°F and 140°F. The supply air is delivered through
ductwork to the diesel hall.

An additional non-safety-related air supply and exhaust ventilation system to the
diesel hall is also installed that operates when the large safety-related supply and
exhaust system is not required to operate during maintenance or when the moderate
outside temperature does not allow the large supply and exhaust fans to operate. The
non-safety-related air supply is drawn from the HVAC supply room, the system
includes an air intake screen or grill, backdraft damper, prefilter, supply fan, motor
operated damper, and manual damper. The non-safety-related air exhausts to the
HVAC air exhaust room, the system includes a motor operated damper, exhaust fan
and backdraft damper.
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The non-safety-related ventilation system prevents frequent starting and stopping of

the large safety-related supply and exhaust fans. A safety-related temperature sensor
in the diesel hall controls operation of one or both safety-related supply/exhaust fans

as required to maintain design temperature in the diesel hall. Initially, the non-safety
fans operate, and as the diesel hall temperature increases both safety-related supply/
exhaust fans start operating. Operation of safety-related fans shuts down the non-
safety fans and closes the motor operated dampers. A separate safety-related
temperature sensor in the diesel hall provides low/high room temperature alarm in the
MCR. This sensor also closes the safety-related motor operated dampers located on the
non-safety-related air supply/exhaust system when the diesel hall temperature reaches

at or below 59°F.

During winter conditions, when the EDGs are not in operation, the air in the diesel
hall is recirculated through four electrical air fan heaters. These fans are controlled by
local thermostats to maintain the required minimum temperature.

The exhaust air from the diesel hall is directed to the HVAC exhaust room through
two separate ducts which include an exhaust fan and a back draft damper. The exhaust

plenum is split into two sections: one is for thé diesel engine exhaust, and the other is
for HVAC exhaust. This separation of exhaust prevents diesel exhaust back pressure
from affecting the HVAC exhaust ventilation fans. This boundary prevents
inadvertent entry of diesel engine exhaust into the diesel room if one of the HVAC
exhaust damper fails to.close. This partition also protects the HVAC equipment and
improves working edvironment inside the area. Each-Diesel Hall supplyfan-air flowis-

Ventilation of Electric Room

A non-safety-related inlet air supply for the electrical room is drawn from outside air

through a motor eperated damper, manual damper, prefilter, refrigerant evaporator
cooler, and fan. The operation of this unit is automatically controlled by a room

thermostat that maintains the electrical room temperature between 40°F and 113°F. A
safety-related temperature sensor located outside under a tornado protective hood,
sends a signal to open or close the safety-related motor operated damper that is located

on the non-safety-related inlet air supply. This damper automatically closes when
outside air temperature is below 50°F or above 100°F. This prevents entry of hot or

cold outside air. The non-safety-related cooling system operates only when the EDGs

are not operating. A backdraft damper is installed at the boundary of electrical room
and diesel hall to allow the electrical room air to exhaust to the diesel hall.

A safety-related cooling system for the electrical room operates when the EDGs are

also operating. This system recirculates the electrical room air through an air
conditioning unit that consists of fire dampers, manual damper, prefilter, HEPA filter,
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9.4.9.2.2

cooling coil, moisture separator, and supply fan. The fan air flow maintains electrical

room temperature within the design temperature limits of 40°F and 113°F. The water
for the cooling coil is supplied from the ESW system. The recirculated air from the

electrical room is controlled to maintain ambient conditions inside the electrical room.

Ventilation of Main Tank Room

The air supply to the main tank room is drawn from the diesel hall or HVAC supply air
room through an electric louver damper, a back draft damper, and a fire damper. The
exhaust air from the main tank room is directed through louver damper, exhaust fan,
and a back draft damper.’ The exhaust air is then directed to the building exhaust
through an outlet screen or grill. The exhaust fan is designed to maintain the required
ventilation rate of the main tank room. The main tank room exhaust design air flow is
3,200 scfm. During winter, local heaters maintain the required minimum temperature
inside the main tank room. These heaters are controlled by local thermostats.

Component Description

The major components of the EPGBVS are listed in the following paragraphs, along
with the applicable codes and standards. Table 3.2.2-1 provides the seismic design
and other design classifications for components in the EPGBVS.

Ductwork and Accessories

The supply and exhaust air ducts are constructed of galvanized or stainless steel plates
or sheets, and structurally designed for fan shutoff pressures. The ductwork meets the
design, testing and construction requirements of ASME AG-1 (Reference 1).
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Electric Air Heating Convectors (Area Heaters)

The electric area heaters are installed in the main tank room to maintain room
ambient conditions and controlled by local room temperature sensors. Electrical
heating coils are fin tubular type and meet the requirements of Reference 1.

Fan Heaters

Fan heaters are used in the diesel hall to maintain acceptable temperature in the area.
The fan heaters include a fan and electric heater. These fan heaters are controlled by a
thermostat.

Prefilters

The Prefilters are located upstream of HEPA filters and on all supply air inlets. -eeleet-

large particles-to-inerease-the-useful life-of-high-effieieneyfilters- The prefilters meet
the requirements of ANSI/ASHRAE Standard 52.2 (Reference 2).

HEPA Filters

HEPA filters are constructed, qualified and tested in accordance with Reference 1.
The periodic inplace testing of HEPA filters to determine the leak-tightness is
performed in accordance with ASME N510 (Reference 3).

Fans

The supply and exhaust fans are centrifugal or axial type with electrical motor drivers.
Fan performance is rated in accordance with ANSI/AMCA 210-99 (Reference 4),
ANSI/AMCA-211-1987 (Reference 5), and ANSI/AMCA 300-1985 (Reference 6).

Isolation Dampers

Manual dampers are adjusted during initial plant testing to establish accurate flow
balance between the rooms. The motor-operated dampers will fail in the “as-is”
position in the case of power loss. The performance and testing requirements of the
dampers are in accordance with Reference 1.

Fire Dampers

Fire dampers are installed where ductwork penetrates a fire barrier. Fire damper
design meets the requirements of UL 555 (Reference 7) and the damper fire rating is
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9.4.9.2.3

commensurate with the fire rating of the barrier penetrated. The fire dampers are
included in the discussion of the EPGB fire protection system (refer to
Appendix 9A.3.6).

Cooling Coils

Cooling coils are installed in the supply and recirculation train for cooling of the
electrical room. The cooling coils are of finned tube coil type and designed in
accordance with Reference 1. The coil in the non-safety air cooling system is cooled

using a refrigerant evaporator cooler. The safety recirculation cooling coil is cooled by

the ESW system. The-eoilis-cooledusingarefrigerant fromapackaged-chillerunit:

Moisture Separator

The moisture separator is installed in the air conditioning train to collect condensate,
which is directed to the drain system.

System Operation
Normal Plant Operation

The EPGBVS maintains acceptable ambient conditions in the diesel hall, electric room,
and main tank room of each of the four EPGB divisions. During normal plant
operation, the EDGs do not operate. However, outside air is supplied to the diesel hall
to maintain an acceptable ambient temperature for the startup of the EDGs and
personnel comfort. In winter conditions, four fan heaters are available to maintain the
required minimum temperature in the diesel hall. When the EDGs are in operation,
the exhaust air removes the heat generated in the diesel hall. The operation of air
supply fans and the opening of dampers depend on the diesel hall temperature
detected by the sensors. The diesel hall temperature is kept in the appropriate band by
controlling the position of dampers and operating the air supply fans.

Air renewals for the eleetricalroom; diesel hall; and main tank room are maintained as
needed to obtain the required ambient temperatures. The non-safety-related split

system air conditioner supplies the electrical room with outside air that is mixed with
the recycled air from the electrical room. The mixed air is then processed through the

air conditioning train and supplied to the electrical room. The safety-related ESW
cooling unit will operate only when the EDGs are operating or during the tests of
M NE—€1e ‘ 33" lii‘i v"=- 3‘- afc 3581 €A with ecy ca .
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The main tank room is ventilated by air supplied from the HVAC supply air room or
diesel hall. The main tank room air is discharged through the exhaust duct to an
exhaust fan and then out of the building. The main tank room is heated by a local
electric heater, which is activated by a thermostat to maintain a minimum required
room temperature.

Fire dampers are located on the ventilation system to avoid fire propagation in the
building. The rooms are completely isolated in case of a fire in the room. Fire is
detected by a fire alarm system which automatically closes the corresponding fire
damper.

Abnormal System Operating Conditions
Failure of Diesel Hall Air Supply

If one or more components of the diesel hall supply air fail, the EPGBVS is not able to
maintain the required ambient conditions. At lower outside temperature, the system
uses only one supply fan to provide sufficient ventilation for the proper operation of
the EDGs. Since there are four redundant EPGB divisions, the failure of the diesel hall
air supply in one division does not affect the other three divisions.

Failure of Diesel Hall Fan Heater

The diesel hall has four fan heaters. In the case of failure of one heater fan, the other
three fans are able to maintain the required temperature in the diesel hall.

Failure of Electric Room Safety-Related Air Cooling Unit A#Stpply

In the case of failure of a component on the safety-related air conditioning train for
the electric room, the required ambient conditions are not maintained in the electric
room when EDG is operating. However, other unaffected divisions are available to

provide necessary power during this event.

Failure of Exhaust Components

In the case of failure of any of the EPGBVS exhaust components, proper ambient
conditions are not maintained. However, other unaffected divisions are available to
provide necessary power during this event.
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9.4.11 Essential Service Water Pump Building Ventilation System

The essential service water pump building ventilation system (ESWPBVS) provides

conditioned air to the essential service water system (ESWS) pump areas and

associated electrical equipment areas. The ESWPBVS provides an environment
suitable for the operation of the ESWS pumps (refer to Section 9.2.1) and associated
electrical equipment by maintaining acceptable temperature conditions in each of the
four ESWS Pump Buildings. Each building has its own independent ventilation
system and is not connected to the other buildings.

9.4.111 Design Bases

The ESWPBVS consists of a safety-related cooling system and room air heaters and a

non-safety related cooling unit. The safety-related portion is designed to Seismic

Category [ criteria. The non-safety-related portionds designed to Seismic Category II.

requirements— he ESWPBVS performs the following safety-related system functions

and complies with the general design criteria (GDC) indicated below:

e The ESWPBVS maintains acceptable temperature limits to support operation of
the ESWS pumps that are required to operate during design basis accident
conditions. The ESWPBVS maintains a minimum temperature of 41°F and a
maximum temperature of 104113°F [in the ESWS Pump Buildings for personnel
accessibility and to support operation of the ESWS pumps. This temperature range
maintains a mild environment in these buildings, as defined in Section 3.11.

e The ESWPBVS components are located inside the ESWS Pump Buildings, which
are designed to withstand the effects of natural phenomena, such as earthquakes,
tornadoes, hurricanes; floods, and external missiles (GDC 2).

e The ESWPBVS components are appropriately protected against dynamic effects
and designed to accommodate the effects of, and to be compatible with, the
environmental conditions associated with normal operation, maintenance, testing
and postulated accidents. The components of the ESWPBVS remain functional
and perform their intended safety function after anticipated operational
occurrences and design basis accidents, such as a fire, internal missiles, or pipe
break (GDC 4).

e The safety-related components and systems of the ESWPBVS are not shared
among nuclear power units (GDC 5).

e The essential onsite electrical power systems meet the guidance of NUREG-CR/
0660 (Reference 1) (subsection A—item 2, and subsection C-item 1) for protection
of essential electrical components (such as contactors, relays, circuit breakers)
from failure due to the accumulation of dust and particulate materials (GDC 17).

e Power and control functions are designed in accordance with RG 1.32.
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9.4.11.2

9.4.11.2.1

Air conditioning and heating loads for the ESWS pump rooms are calculated using
methodology identified in ASHRAE Handbook (Reference 8).

e Summer air conditioning loads will be calculated with a maximum outside air
design temperature 0 percent exceedance value, using U.S. EPR Site Design
Envelope Temperature (See Table 2.1-1). The analysis will be completed for both
a normal and accident plant alignment configuration.

e Thesafety-related ¢ooling supply units are designed to provide cooling as required
to prevent the ESWS pump room temperatures from exceeding their maximum
design temperature.

e Winter heating loads will be calculated with the plant operating in an outage
alignment configuration. Winter heat loads will be calculated with a minimum
outside air design temperature 0 percent exceedance value, using U.S. EPR Site
Design Envelope Temperature (See Table 2.1-1).

The ESWPBVS performs the following non safety-related system functions:.

e Provides outside air and cooling to the ESWPB when the' ESW pumps are not
operating.

System Description
General Description

A drawing of the ESWPBVS applicable to each of the four ESWS Pump Buildings is
shown in Figure 9.4.11-1—Essential Service Water Pump Building Ventilation
System.

The ESWPBVS supplies the recirculation air for cooling or heating of the ESWS pump
area and electrical equipment area located inside each of the four ESWS Pump
Buildings. Each building has its own independent ventilation system.

This ventilation system is not expected to contain or interface with any radioactive
materials, and so is not considered an Engineered-Safety-Feature Atmospheric Clean-
Up System.

Safety-Related Cooling and Heating

The safety-related cooling units operate when the ESW pump is operating in that

building. Room air is drawn through an air inlet grill and processed through an air

conditioning train. The conditioned air is supplied to the ESWS pump area and
electrical equipment area. The room air is then returned to the air conditioning train.
The air conditioning train for each building is comprised of the following components:

e Recirculation supply air ductwork.
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Manual balancing damper.

Prefilter.

Each ESWPB has two safety-related room air heater units to prevent freezing within

the ESW pump rooms during winter.

Cooling coils, which cool the recirculation air to the required supply air
temperature, have a total cooling capacity of 619,400 Btu/hr. The cooling coils are
supplied with water from the ESWS pump and the water is discharged into the
respective cooling tower basin. Manual isolation valves are provided to isolate the
cooling coils for maintenance.

Moisture separator, which drains the condensate to the cooling tower basin.

Heaters, which heat the recirculation air during winter conditions to maintain the
minimum required temperature.

Supply air recirculation fans, are designed to provide an air flow rate of 30,000
scfm.

Supply air louver dampers.;which-econtrot the-air flowto-the ESW-Spumps-area-
| electricaleqt _

Motor operated outside air inlet and outlet isolation dampers.

Non-Safety Related Cooling Unit

The non-safety-related coolifiginits in each pump house pull in outside air through a

grille protected by a tornado barrier. The outside air is mixed with recirculated room

air through balancing dampers and processed through an air conditioning train. The
non-safety-related air.conditioning train for each building is comprised of the

following components:

e Supply ducting with bird screen.
e Manual balancing dampers.
o Prefilters.
e Split system refrigerant air conditioning cooling coil.
e Supply air fan.
9.4.11.2.2 Component Description
The major omponents of the ESWPBVS are listed in the following
paragraphs, along with the applicable codes and standards. Table 3.2.2-1 provides the
seismic design and other design classifications for components in the ESWPBVS.
Tier 2 Revision 4—Interim Page 9.4-133




EPR

All indicated changes are in response to RAI 505, 07.01-35
U.S. EPR FINAL SAFETY ANALYSIS REPORT

Ductwork and Accessories

The supply air duct is constructed of galvanized sheet steel and is structurally designed
for the fan shutoff pressure. The ductwork meets the design, construction and testing
requirements of ASME AG-1 (Reference 2).

Cooling Coils
The cooling coils are designed in accordance with Reference 2.

Cooling Coil Isolation Valves

The cooling coil isolation valves are designed to meet ASME Boiler and Pressure
Vessel Code, Section III, Class 3 (Reference 7).

Moisture Separators

Each moisture separator is installed to collect the condensate which is directed to the
cooling tower basin.

ElectrictHeaters

Air Supply Fan

The fan is centrifugal or axial type with an electrical motor driver. Fan performance is
rated in accordance with ANSI/AMCA-210 (Reference 4), ANSI/AMCA-211
(Reference 5), and ANSI/AMCA-300 (Reference 6).

IselatienBalancing Dampers

Manual dampers are adjusted during initial plant testing to establish an accurate flow
balance. The performance and testing requirements of the dampers are per
Reference 2.

Motor Operated Isolation Dampers

The motor operated isolation dampers will fail in position in case of power loss. The
outside air inlet/outlet motor operated isolation dampers are designed to ASME AG-1
(Reference 2) damper isolation leakage class II requirements.

Electric Heaters

The electric heaters meet the requirements of Reference 2.
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9.4.11.2.3

System Operation

Normal Plant Operation

During normal plant operation, the non-safety-related cooler maintains the ESW
Pump Room between 50°F and 100°F, during summer months when the ESW pumps
are not in operation. The safety-related cooler for a particular ESWPB will operate

when the ESW pump in that building is in operation. The non-safety-related cooler
can operate concurrent with the safety-related cooler with or without the ESW pumps

in operation. A safety-related temperature sensor (located outside under the tornado

protective hood for inlet outside air) sends a signal to open or close the safety-related
inlet and outlet motor operated isolation dampers when the outside air temperature is
above 100°F or below 50°F. This will prevent the entry of the hot or cold outside air,

which could allow the temperature in the ESW buildifg to fall above or below the
maximum/minimum design temperature of 113°F/40°F.

During winter, the room air is heated by two.safety-related wall mounted electric

heaters. Local thermostats start and stophe safety-related heater units to maintain
the ESW pump room temperature between 50°F and 100°F.

Abnormal Operating Conditions

If one or more components of the ESWPBVS fail, the ESWPBVS is not able to
maintain the required ambient conditions in the affected building. Because there are
four independent ESWS pump buildings, the failure in one building does not affect the
other three buildings.

Loss of Off-Site Power

In the event of loss of offsite power (LOOP), the safety-related ESWPBYS cooling
system and room air heaters continues to operate. The power is supplied from the

Class 1E emergency power supply system (EPSS).
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9.4.11.3

9.4.11.4

Station Blackout

In the event of station blackout (SBO), the ESWPBYVS is not operable.

Plant Accident Conditions

The safety-related ESWPBYVS cooling system and room air heaters is-are required to

operate during design basis accident conditions. Even if the ESWS pumps are not
required to operate, the safety-related ESWPBVS maintains conditions in the ESWS

pump buildings in case the ESWS pumps are required to operate.

Safety Evaluation

The ESWPBYVS has sufficient cooling capacity to maintain the pump room
temperature belohen the ESWS pump motors are operating at rated load
and the outside air is at the maximum site design ambient temperature of 115°F. The
heater is controlled by a local temperature control system having a predetermined
temperature setpoint.

The ESWPBVS is located in the ESWS Pump Building, which is designed to withstand
the effects of earthquakes, tornadoes, hurricanes, floods, external missiles, and other
similar natural phenomena. Section 3.3, Section 3.4, Section 3.5, Section 3.7, and
Section 3.8 provide the bases for the adequacy of the structural design of these
buildings.

The components of the ESWPBVS remain functional and perform their intended
safety function after anticipated operational occurrences and design basis accidents,
such as a fire; internal missiles, or pipe break (GDC 4). Section 3.5.1.1 provides the
bases for this determination for internally generated missiles outside containment. For
missiles generated by tornadoes and extreme winds, see Section 3.5.1.4 and

Section 3.5.2. Piping failures due to high energy line breaks are addressed in

Section 3.6.1.

Since redundancy of the ESWPBVS is provided, no single failure compromises the
safety functions of the system. Vital power is supplied from either onsite or offsite
power systems, as described in Chapter 8.

The power supplies and control functions necessary for safe function of the ESWPBVS
are from a Class 1E system, as described in Chapter 7 and Chapter 8.

Inspection and Testing Requirements

The ESWPBVS major components, such as dampers, motors, fans, filters, coils, heaters,
and ducts are located to provide access for initial and periodic testing to verify their
integrity.
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5.1.7 SBVS alarms, indicating lights and status lights meet design
requirements.

5.1.8  SBVS meets duct/housing total leakage requirements.

Verify that safety-related components meet electrical independence

and redundancy requirements.

The SBVS meets design requirements to monitor radiation (refer to
Table 11.5-1, Monitors R-25 and R-26).

14.2.12.8.12 Emergency Power Generating Building Ventilation System (Test #084)

1.0

2.0

3.0

4.0

OBJECTIVE

1.1

To demonstrate proper operation of the emergency power generating
building ventilation system (EPGBVS).

1.2 To demonstrate proper operation of the EPGBVS.

1.3 To demonstrate electrical independence and redundancy of power
supplies.

PREREQUISITES

2.1 Construction activities on the EPGBVS have been completed.

22 EPGBVS instrumentation has been calibrated and is operating
satisfactorily prior to performing the following test.

2.3 Support systems required for operation of the EPGBVS are complete
and functional.

24 Test instrumentation is available and calibrated.

TEST METHOD

3.1 Verify control logic.

3.2 Verify design air flow with each EPGBVS in operation.

33 Verify design temperature can be maintained in each Emergency
Power Generating Building.

34 Verify alarms, indicating instruments, and status lights are functional.

35 Check electrical independence and redundancy of power supplies for
safety-related functions by selectively removing power and
determining loss of function.

3.6 Verify that operation of dampers meet the requirements of ASME AG-
1

3.7 Verify that duct/housing leakage re

DATA REQUIRED

4.1 Fan and damper operating data.
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42 Air flow verification
4.3 Setpoint at which alarms, interlocks, and controls occur.
4.4 Temperature data of each Emergency Power Generating Building.

5.0 ACCEPTANCE CRITERIA

5.1 The EPGBVS operates as designed (refer to Section 9.4.9):

5.1.1 EPGBVS alarms, interlocks, protective devices, and controls
(manual and automatic) function as designed.

5.1.2  EPGBVS fan performance meets design requirements.

5.1.3 EPGBVS dampers/valve performance (i.e., thrust, opening
times, closing times, and ability to control flow) meets design
requirements.

5.1.4 EPGBYVS air balance meets design requirements.

5.1.5 EPGBYVS meets duct/housing total leakage requirements.

52 Verify that safety-related components meet electrical independence
and redundancy requirements.

14.2.12.8.13 Smoke Confinement System (Test #085)

1.0 OBJECTIVE

1.1 To demonstrate the operation of the smoke confinement system (SCS)
for Nuclear Island.

2.0 PREREQUISITES

2.1 Construction activities in the SCS are complete with penetrations
sealed.
22 SCS instrumentation has been calibrated and is operating satisfactorily

prior to performing the following test.
23 Support systems required for operation of the SCS.

24 Test instrumentation is available and calibrated.
3.0 TEST METHOD

3.1 Verify control logic.

32 Verify the operation of the supply air fans.

33 Verify operation of the smoke purge fans.

3.4 Verify alarms, indicating lights and status lights are functional.
3.5 Perform air flow balancing of the SCS.

3.6 Verify that operation of dampers meets design requirements.
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14.2.12.8.16 Essential Service Water Pump Building Ventilation System (Test #088)

1.0

2.0

3.0

4.0

5.0

OBJECTIVE

1.1 To verify the essential service water pump building ventilation system
(ESWPBVS) can maintain the space temperature as required.

1.2 To demonstrate electrical independence and redundancy of power
supplies.

PREREQUISITES

2.1 Construction activities on the ESWPBVS have been completed.

22 ESWPBVS instrumentation has been calibrated and is operating
satisfactorily prior to performing the following test.

23 Support systems required for operation of the ESWPBVS are complete
and functional.

2.4 Test Instrumentation is available and calibrated.
TEST METHOD

3.1 Verify control logic and interlock.

32 Verify design air flow of each fan.

33 Verify alarms, indicating instruments and status lights are functional.
34 Verify design temperatures can be maintained in the structure.
35 Check electrical independence and redundancy of power supplies for

safety-related functions by selectively removing power and
determining loss of function.

3.6 Verify that operation of isolation dampers meet the requirements of
ASME AG-1.

3.7 Verify operation of the electric air convectors (area heaters).

DATA REQUIRED

4.1 Temperature data for the structure from each fan unit.

4.2 Air balancing report, including fan operating data.

4.3 Setpoints at which alarms and interlocks occur.

ACCEPTANCE CRITERIA

5.1 The ESWPBVS operates as designed (refer to Section 9.4.11):

5.1.1 ESWPBYVS alarms, interlocks, protective devices, and controls
(manual and automatic) function as designed.

5.1.2  ESWPBVS fan performance meets design requirements.
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5.1.3 ESWPBVS dampers/valve performance (i.e., thrust, opening
times, closing times, and ability to control flow) meets design
requirements.

5.1.4 ESWPBYVS air balance meets design requirements.

| 5.1.5 ESWPBVS electric air heaters meet design requirements.

52 Verify that safety-related components meet electrical independence
and redundancy requirements.

14.2.12.8.17 Main Steam and Feedwater Valve Room System (Test #089)

1.0

2.0

3.0

4.0

5.0

OBJECTIVE

1.1 To demonstrate that the main steam and feedwater valve room
ventilation system (VRVS) provides a suitable operating environment
for equipment and personnel during normal operations.

PREREQUISITES
2.1 Construction activities onthe VRVS have been completed.
22 VRVS instrumentation has been calibrated and is operating

satisfactorily prior to performing the following test.

23 Support systems required for operation of the VRVS are complete and
functional.

24 Test instrumentation is available and calibrated.

TEST METHOD

3.1 Verify control logic.
32 Verify design air flow with each VRVS in operation.

3.3 Verify design temperature can be maintained in each main steam and
feedwater valve room.

3.4 Verify alarms, indicating instruments, and status lights are functional.
DATA REQUIRED

4.1 Fan and damper operating data.

4.2 Air flow verification.

4.3 Setpoint at which alarms, interlocks, and controls, occur.

44 Temperature data for each main steam and feedwater valve room train.
ACCEPTANCE CRITERIA

5.1 The VRVS operates as described in Section 9.4.12.
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