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ArevaEPRDCPEm Resource

From: WELLS Russell (AREVA) [Russell.Wells@areva.com]
Sent: Friday, February 25, 2011 5:32 PM
To: Tesfaye, Getachew
Cc: RYAN Tom (AREVA); BENNETT Kathy (AREVA); DELANO Karen (AREVA); ROMINE Judy 

(AREVA); WILLIFORD Dennis (AREVA); HALLINGER Pat (EXTERNAL AREVA); HUDSON 
Greg (AREVA); BUDZIK Dennis (AREVA)

Subject: DRAFT Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, 
Question 7.8-42

Attachments: RAI  413 Question 7.8-42 Response US EPR DC - DRAFT.pdf

Getachew, 
 
Attached is a draft response for RAI No. 413, FSAR Ch. 7, Question 7.8-42 as shown below in advance of the 
April 5, 2011 final date.   
 
Let me know if the staff has questions or if this can be sent as a final response. 
 
Thanks, 
 
 
Russ Wells 
U.S. EPR Design Certification Licensing Manager 
AREVA NP, Inc.  
3315 Old Forest Road, P.O. Box 10935   
Mail Stop OF‐57 
Lynchburg, VA 24506‐0935  
Phone: 434‐832‐3884 (work) 
             434‐942‐6375 (cell)   
Fax: 434‐382‐3884 
Russell.Wells@Areva.com 
 
 

From: BRYAN Martin (External RS/NB)  
Sent: Thursday, February 24, 2011 1:58 PM 
To: Tesfaye, Getachew 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB); WELLS Russell 
(RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 6 
 
Getachew, 
  
AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on 
September 08, 2010.  Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a 
revised schedule.  Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a 
revised schedule.  Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide 
technically correct and complete responses to seven questions.  Supplement 4 response to RAI No. 413 was 
sent on February 1, 2011, to provide technically correct and complete responses to seven questions.  
Supplement 5 response to RAI No. 413 was sent on February 23, 2011, to provide technically correct and 
complete responses to five questions. 
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Based upon the information presented to the NRC during the February 15, 2011, Public Meeting, the 
schedule for the remaining questions has been changed.     
 
The schedule for technically correct and complete responses to the remaining 14 questions is provided below: 
  
 
Question # Response Date 
RAI 413  07.08-13 April 21, 2011 
RAI 413  07.08-17 April 5, 2011 
RAI 413  07.08-19 April 5, 2011 
RAI 413  07.08-21 April 5, 2011 
RAI 413  07.08-22 April 5, 2011 
RAI 413  07.08-26 April 5, 2011 
RAI 413  07.08-27 April 5, 2011 
RAI 413  07.08-28 April 5, 2011 
RAI 413  07.08-29 April 5, 2011 
RAI 413  07.08-32 April 14, 2011 
RAI 413  07.08-35 April 14, 2011 
RAI 413  07.08-38 April 14, 2011 
RAI 413  07.08-39 April 5, 2011
RAI 413  07.08-42 April 5, 2011 
 
  
Sincerely,   
  
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
 
 

From: WELLS Russell (RS/NB)  
Sent: Wednesday, February 23, 2011 2:08 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); BRYAN Martin (External RS/NB); RYAN 
Tom (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 5 
 
Getachew, 
  
AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on 
September 08, 2010.  Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a 
revised schedule.  Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a 
revised schedule.  Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide 
technically correct and complete responses to seven questions.  Supplement 4 response to RAI No. 413 was 
sent on February 1, 2011, to provide technically correct and complete responses to seven questions.  Based 
on discussions with NRC, the attached file, “RAI 413 Supplement 5 Response US EPR DC.pdf” provides 
technically correct and complete responses to five of the remaining 19 questions, as committed. 
 
The following table indicates the respective pages in the response document, “RAI 413 Supplement 5 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
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Question # Start Page End Page
RAI 413  07.08-10 2 2 
RAI 413  07.08-11 3 4 
RAI 413  07.08-12 5 6 
RAI 413  07.08-14 7 7 
RAI 413  07.08-16 8 8 
 
 
The schedule for technically correct and complete responses to the remaining 14 questions is unchanged and 
provided below:  
  
 
Question # Response Date 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-19 March 31, 2011 
RAI 413  07.08-21 March 2, 2011 
RAI 413  07.08-22 March 2, 2011 
RAI 413  07.08-26 March 31, 2011 
RAI 413  07.08-27 March 2, 2011 
RAI 413  07.08-28 March 2, 2011 
RAI 413  07.08-29 March 31, 2011 
RAI 413  07.08-32 March 31, 2011 
RAI 413  07.08-35 March 2, 2011 
RAI 413  07.08-38 March 2, 2011 
RAI 413  07.08-39 March 2, 2011
RAI 413  07.08-42 March 15, 2011 
 
  
Sincerely,  
  
  
Russ Wells 
U.S. EPR Design Certification Licensing Manager 

AREVA NP, Inc.  
3315 Old Forest Road, P.O. Box 10935   
Mail Stop OF‐57 
Lynchburg, VA 24506‐0935  
Phone: 434‐832‐3884 (work) 
             434‐942‐6375 (cell)   
Fax: 434‐382‐3884 
Russell.Wells@Areva.com 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Tuesday, February 01, 2011 6:06 PM 
To: 'Tesfaye, Getachew' 
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Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 4 

Getachew, 
  
AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on 
September 08, 2010.  Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a 
revised schedule.  Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a 
revised schedule.  Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide 
technically correct and complete responses to seven questions.  Based on discussions with NRC, the attached 
file, “RAI 413 Supplement 4 Response US EPR DC.pdf” provides technically correct and complete responses 
to seven of the remaining 26 questions, as committed. 
 
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 413 Question 07.08-20. 
 
The following table indicates the respective pages in the response document, “RAI 413 Supplement 4 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
 
Question # Start Page End Page
RAI 413  07.08-15 2 2 
RAI 413  07.08-18 3 4 
RAI 413  07.08-20 5 6 
RAI 413  07.08-23 7 11 
RAI 413  07.08-25 12 14 
RAI 413  07.08-33 15 19 
RAI 413  07.08-34 20 33 
 
 
The schedule for technically correct and complete responses to the remaining 19 questions is unchanged and 
provided below:  
  
 
Question # Response Date 
RAI 413  07.08-10 March 15, 2011 
RAI 413  07.08-11 March 15, 2011 
RAI 413  07.08-12 March 15, 2011 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-14 March 15, 2011 
RAI 413  07.08-16 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-19 March 31, 2011 
RAI 413  07.08-21 March 2, 2011 
RAI 413  07.08-22 March 2, 2011 
RAI 413  07.08-26 March 31, 2011 
RAI 413  07.08-27 March 2, 2011 
RAI 413  07.08-28 March 2, 2011 
RAI 413  07.08-29 March 31, 2011 
RAI 413  07.08-32 March 31, 2011 
RAI 413  07.08-35 March 2, 2011 
RAI 413  07.08-38 March 2, 2011 
RAI 413  07.08-39 March 2, 2011
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RAI 413  07.08-42 March 15, 2011 
 
  
Sincerely,  
  
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
 
 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Friday, January 28, 2011 5:41 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 3 

Getachew, 
  
The proprietary and non-proprietary responses for RAI 413 Supplement 3 are submitted via AREVA NP Inc. 
letter, "Response to U.S. EPR Design Certification Application RAI No. 413, Supplement 3, Questions 07.08-
24, 07.08-30, 07.08-31, 07.08-36, 07.08-37, 07.08-40, and 07.08-41" NRC 11:010, dated January 28, 2011.  
An affidavit to support withholding of information from public disclosure, per 10CFR2.390(b), is provided as an 
enclosure to that letter.    
  
AREVA NP provided a schedule for technically complete and correct responses to the questions in 
RAI 413 on September 08, 2010.  Supplement 1 response to RAI No. 413 was sent on November 19, 
2010, to provide a revised schedule.  Supplement 2 response to RAI No. 413 was sent on December 
13, 2010, to provide a revised schedule.  
 
 
The following table indicates the respective pages in the response document, “RAI 413 Supplement 3 
Response US EPR DC.pdf” that contain AREVA NP’s response to the subject questions. 
 
 
Question # Start Page End Page
RAI 413  07.08-24 2 11 
RAI 413  07.08-30 12 12 
RAI 413  07.08-31 13 22 
RAI 413  07.08-36 23 24 
RAI 413  07.08-37 25 26 
RAI 413  07.08-40 27 38 
RAI 413  07.08-41 39 43 
 
 
 
To provide additional time to interact with the NRC a revised schedule is provided below (bolded dates have 
changed).  
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Question # Response Date 
RAI 413  07.08-10 March 15, 2011 
RAI 413  07.08-11 March 15, 2011 
RAI 413  07.08-12 March 15, 2011 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-14 March 15, 2011 
RAI 413  07.08-15 March 2, 2011 
RAI 413  07.08-16 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-18 March 2, 2011
RAI 413  07.08-19 March 31, 2011 
RAI 413  07.08-20 March 2, 2011
RAI 413  07.08-21 March 2, 2011 
RAI 413  07.08-22 March 2, 2011
RAI 413  07.08-23 March 2, 2011
RAI 413  07.08-25 March 2, 2011
RAI 413  07.08-26 March 31, 2011
RAI 413  07.08-27 March 2, 2011
RAI 413  07.08-28 March 2, 2011
RAI 413  07.08-29 March 31, 2011 
RAI 413  07.08-32 March 31, 2011 
RAI 413  07.08-33 March 2, 2011
RAI 413  07.08-34 March 2, 2011
RAI 413  07.08-35 March 2, 2011 
RAI 413  07.08-38 March 2, 2011
RAI 413  07.08-39 March 2, 2011 
RAI 413  07.08-42 March 15, 2011 
 
  
Sincerely,  
  
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
 
 

From: BRYAN Martin (External RS/NB)  
Sent: Monday, December 13, 2010 8:40 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB); PANNELL George 
(CORP/QP) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 2 

Getachew, 
  
  



7

AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on 
September 08, 2010.  Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a revised 
schedule.  
 
To provide additional time to interact with the NRC a revised schedule is provided below (bolded dates have changed).  
  
 
Question # Response Date 
RAI 413  07.08-10 March 15, 2011 
RAI 413  07.08-11 March 15, 2011 
RAI 413  07.08-12 March 15, 2011 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-14 March 15, 2011 
RAI 413  07.08-15 January 28, 2011 
RAI 413  07.08-16 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-18 January 28, 2011
RAI 413  07.08-19 February 22, 2011 
RAI 413  07.08-20 January 28, 2011
RAI 413  07.08-21 January 28, 2011 
RAI 413  07.08-22 January 28, 2011
RAI 413  07.08-23 January 28, 2011
RAI 413  07.08-24 January 28, 2011 
RAI 413  07.08-25 January 28, 2011
RAI 413  07.08-26 February 22, 2011
RAI 413  07.08-27 January 28, 2011
RAI 413  07.08-28 January 28, 2011
RAI 413  07.08-29 February 22, 2011 
RAI 413  07.08-30 January 28, 2011 
RAI 413  07.08-31 January 28, 2011 
RAI 413  07.08-32 February 22, 2011 
RAI 413  07.08-33 January 28, 2011
RAI 413  07.08-34 January 28, 2011
RAI 413  07.08-35 January 28, 2011 
RAI 413  07.08-36 January 28, 2011 
RAI 413  07.08-37 January 28, 2011 
RAI 413  07.08-38 January 28, 2011
RAI 413  07.08-39 January 28, 2011 
RAI 413  07.08-40 January 28, 2011 
RAI 413  07.08-41 January 28, 2011 
RAI 413  07.08-42 March 15, 2011 
 
  
Sincerely,  
  
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
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From: BRYAN Martin (External RS/NB)  
Sent: Friday, November 19, 2010 4:51 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); PANNELL George (CORP/QP) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7 

Getachew, 
  
  
AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on 
September 08, 2010.  To provide additional time to interact with the NRC a revised schedule is provided below for 
questions 07.08-36, 07.08-39, and 07.08-41. 
  
  
 
Question # Response Date
RAI 413  07.08-10 March 15, 2011 
RAI 413  07.08-11 March 15, 2011 
RAI 413  07.08-12 March 15, 2011 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-14 March 15, 2011 
RAI 413  07.08-15 December 17, 2010 
RAI 413  07.08-16 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-18 December 17, 2010 
RAI 413  07.08-19 January 28, 2011 
RAI 413  07.08-20 December 17, 2010 
RAI 413  07.08-21 January 28, 2011 
RAI 413  07.08-22 December 17, 2010 
RAI 413  07.08-23 December 17, 2010 
RAI 413  07.08-24 January 28, 2011 
RAI 413  07.08-25 December 17, 2010 
RAI 413  07.08-26 December 17, 2010 
RAI 413  07.08-27 December 17, 2010 
RAI 413  07.08-28 December 17, 2010 
RAI 413  07.08-29 January 28, 2011 
RAI 413  07.08-30 January 28, 2011 
RAI 413  07.08-31 January 28, 2011 
RAI 413  07.08-32 January 28, 2011 
RAI 413  07.08-33 December 17, 2010 
RAI 413  07.08-34 December 17, 2010 
RAI 413  07.08-35 January 28, 2011 
RAI 413  07.08-36 December 15, 2010 
RAI 413  07.08-37 January 28, 2011 
RAI 413  07.08-38 December 17, 2010 
RAI 413  07.08-39 December 15, 2010
RAI 413  07.08-40 January 28, 2011 
RAI 413  07.08-41 December 15, 2010
RAI 413  07.08-42 March 15, 2011 
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Sincerely, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Wednesday, September 08, 2010 4:33 PM 
To: Tesfaye, Getachew 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); PANNELL George (CORP/QP) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7 

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information RAI 413. 
 
The following table indicates the respective pages in the response document, “RAI 413 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 413  07.08-10 2 2 
RAI 413  07.08-11 3 3 
RAI 413  07.08-12 4 4 
RAI 413  07.08-13 5 5 
RAI 413  07.08-14 6 6 
RAI 413  07.08-15 7 7 
RAI 413  07.08-16 8 8 
RAI 413  07.08-17 9 9 
RAI 413  07.08-18 10 10 
RAI 413  07.08-19 11 11 
RAI 413  07.08-20 12 12 
RAI 413  07.08-21 13 13 
RAI 413  07.08-22 14 14 
RAI 413  07.08-23 15 15 
RAI 413  07.08-24 16 16 
RAI 413  07.08-25 17 18 
RAI 413  07.08-26 19 19 
RAI 413  07.08-27 20 20 
RAI 413  07.08-28 21 21 
RAI 413  07.08-29 22 22 
RAI 413  07.08-30 23 23 
RAI 413  07.08-31 24 24 
RAI 413  07.08-32 25 25 
RAI 413  07.08-33 26 26 
RAI 413  07.08-34 27 27 
RAI 413  07.08-35 28 28 
RAI 413  07.08-36 29 29 
RAI 413  07.08-37 30 30 
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RAI 413  07.08-38 31 31 
RAI 413  07.08-39 32 32 
RAI 413  07.08-40 33 33 
RAI 413  07.08-41 34 34 
RAI 413  07.08-42 35 35 
 
A complete answer is not provided for 33 of the 33 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
RAI 413  07.08-10 March 15, 2011 
RAI 413  07.08-11 March 15, 2011 
RAI 413  07.08-12 March 15, 2011 
RAI 413  07.08-13 March 15, 2011 
RAI 413  07.08-14 March 15, 2011 
RAI 413  07.08-15 December 17, 2010 
RAI 413  07.08-16 March 15, 2011 
RAI 413  07.08-17 March 15, 2011 
RAI 413  07.08-18 December 17, 2010 
RAI 413  07.08-19 January 28, 2011 
RAI 413  07.08-20 December 17, 2010 
RAI 413  07.08-21 January 28, 2011 
RAI 413  07.08-22 December 17, 2010 
RAI 413  07.08-23 December 17, 2010 
RAI 413  07.08-24 January 28, 2011 
RAI 413  07.08-25 December 17, 2010 
RAI 413  07.08-26 December 17, 2010 
RAI 413  07.08-27 December 17, 2010 
RAI 413  07.08-28 December 17, 2010 
RAI 413  07.08-29 January 28, 2011 
RAI 413  07.08-30 January 28, 2011 
RAI 413  07.08-31 January 28, 2011 
RAI 413  07.08-32 January 28, 2011 
RAI 413  07.08-33 December 17, 2010 
RAI 413  07.08-34 December 17, 2010 
RAI 413  07.08-35 January 28, 2011 
RAI 413  07.08-36 November 19, 2010 
RAI 413  07.08-37 January 28, 2011 
RAI 413  07.08-38 December 17, 2010 
RAI 413  07.08-39 November 19, 2010 
RAI 413  07.08-40 January 28, 2011 
RAI 413  07.08-41 November 19, 2010 
RAI 413  07.08-42 March 15, 2011 
 
Sincerely, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
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From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Monday, August 09, 2010 3:46 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Mott, Kenneth; Spaulding, Deirdre; Jackson, Terry; Canova, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 413(4772), FSAR Ch. 7 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on June 4, 2010, and discussed with your staff on July 22, 2010.  Draft RAI Questions 07.08-19,  07.08-21, 
07.08-23, and 07.08-41,were modified as a result of that discussion.  The schedule we have established for 
review of your application assumes technically correct and complete responses within 30 days of receipt of 
RAIs.  For any RAIs 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. 

 
Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
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U.S. EPR Standard Design Certification 
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SRP Section: 07.08 - Diverse Instrumentation and Control Systems 

Application Section: ANP-10304 
 

QUESTIONS for Instrumentation, Controls and Electrical Engineering 1  
(AP1000/EPR Projects) (ICE1) 
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AREVA NP Inc. 

Response to Request for Additional Information No. 413 
U.S. EPR Design Certification Application Page 2 of 4 

Question 07.08-42: 

Since signal diversity is credited between the two sub-systems of the Protection System (PS), 
identify the reactor trip and engineered safety feature actuation functions that will be assigned to 
sub-systems A and B. 

10 CFR Part 50, Appendix A, GDC 22, requires, in part, that design techniques, such as 
functional diversity or diversity in component design and principles of operation, shall be used to 
the extent practical to prevent loss of the protection function.  The guidance for signal diversity 
is identified in NUREG/CR-6303, Section 3.2.5.  The description of signal diversity for the PS 
subsystems A and B is provided in Section 4.2 of Technical Report ANP-10304, “U.S. EPR 
Diversity and Defense-in-Depth Assessment Technical Report," Revision 1.  The signal diversity 
provides for measurements from different sensors measuring different process parameters, to 
perform reactor trip functions that can protect against the same events.  However, when 
reviewing the design rules for PS subsystems contained in ANP-10281P, “U.S. EPR Digital 
Protection System Technical Report,” Revision 0, sentence number 7 of Section 10.2 states that  

7. If a signal is required in both subsystems, it is implemented twice, once in each 
subsystem.  

In addition, sentence number 2 of the same section is specific only for RT signal diversity 
(versus both RT and ESFAS signal diversity).  Sentence 2 states: 

2.  A sensor used for a primary RT initiation signal in a given subsystem cannot be 
used by the second, diverse initiating signal (if one exists) in the other 
subsystem. 

Therefore, it appears that the design rules for plant parameters assigned to PS subsystems 
could possibly allow for identical signal sharing between the subsystems and this would not 
meet the signal diversity guidance of NUREG/CR-6303.  If this is the case, then either (1) signal 
diversity might not be able to be credited for the PS subsystems or (2) the Technical Report 
ANP-10304 may have to define and describe the particular conditions and/or events for when 
signal diversity can be credited for the PS subsystems.  While a methodology for assigning 
reactor trip and engineering safety feature actuation functions to the sub-systems is provided in 
ANP-10281P, the staff finds that the actual assignment of the functions and how they achieve 
signal diversity is necessary for the staff to complete its review. 

Response to Question 07.08-42: 

The design rules currently contained in ANP-10309P, “U.S. EPR Protection System Technical 
Report,” will be revised to clearly define the design rules governing allocation of functions to the 
PS sub-systems. 

The revised set of design rules will read as follows: 

The Reactor trip (RT) PS functions are assigned to a subsystem, in an iterative process 
according to the following rules (in order of decreasing priority):  
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1. A subsystem is assigned for the primary RT function for each anticipated operational 
occurrence (AOO) based on the RT function credited for each AOO shown in the U.S. EPR 
FSAR Tier 2, Chapter 15 safety analysis. 

2. The AOO events in the Chapter 15 safety analysis are modeled assuming failure of the 
primary RT function to identify a secondary RT function for each AOO, which uses different 
sensor inputs than the primary function.  The secondary RT function is assigned to the 
opposite sub-system of the primary RT function that protects against the same AOO. 

3. When the subsystem has been determined, the functions are assigned to the different 
acquisition and processing units (APU) within the subsystem. Functions using the same 
sensors are assigned to the same APU. 

Engineered safety feature actuation system (ESFAS) and permissive PS functions are then 
assigned to a subsystem, in an iterative process, according to the following rules (in order of 
decreasing priority):  

4. ESFAS and permissive functions that use sensors already assigned to a subsystem (due to 
RT assignments) are assigned to the same subsystem as the sensors. 

5. ESFAS and permissive functions that act on the same actuators are assigned to the same 
subsystem. 

6. If an ESFAS or permissive function is required in both subsystems, the logic is duplicated 
and performed in both subsystems. 

7. When the subsystem has been determined, the functions are assigned to the different APUs 
within the subsystem. Functions using the same sensors are assigned to the same APU. 

In the U.S. EPR D3 plant response analysis, a conservative assumption is made that a 
common-cause failure (CCF) disables both sub-systems of the PS.  Signal diversity within the 
PS is not credited to mitigate any event in the D3 plant response analysis.  Signal diversity for 
RT functions within the PS is simply an added layer of protection in the overall defense-in-depth 
approach of the U.S. EPR. 

The ultimate goal of the design rules in ANP-10309P is that, for each AOO, a primary and 
secondary RT function using different sensors as input are identified and assigned to different 
sub-systems.  This is captured in design rules 1, 2 and 3, and satisfies the NUREG/CR-6303 
guidance regarding signal diversity.  The remainder of the design rules describe how ESFAS 
and permissive functions are allocated based on constraints that arise as a result of RT function 
allocation.  

Implementation of these design rules requires identification of a primary and secondary RT 
function that protect against each AOO.  The Chapter 15 safety analysis models only the 
primary RT function for each AOO.  Further analysis will be performed during detailed design 
activities to analyze each AOO, assuming that the primary RT fails, to identify the secondary RT 
function.  Because this analysis is performed later in the detailed design process, the actual 
assignment of RT functions to PS sub-systems is not availabe at this time.  that the specific 
assignment of functions to the sub-systems is not necessary for inclusion in the U.S. EPR 
FSAR, as the resulting signal diversity is not credited to mitigate any event in the D3 plant 
response analysis. An ITAAC commitment will be created to confirm that, for each AOO, a 
primary and secondary RT function using different sensors as input are identified and assigned 
to different PS sub-systems.  
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To support submittal of complete and consistent information, taking into account multiple RAI 
responses and design changes that have been communicated to NRC staff, the markups to 
ANP-10309P described in this response will be submitted with the response to RAI 442, 
Question 7.1-27. 

The markups to U.S. EPR FSAR Tier 1, Section 2.4 described in this response will be submitted 
with the response to RAI 452, Question 7.3-36. 

FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 
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