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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]
Sent: Thursday, October 07, 2010 2:41 PM
To: Tesfaye, Getachew
Cc: DELANO Karen (AREVA); ROMINE Judy (AREVA); BENNETT Kathy (AREVA); CORNELL 

Veronica (EXTERNAL AREVA)
Subject: Response to  U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, 

Supplement 10
Attachments: RAI 354 Supplement 10 Response US EPR DC.pdf

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40.  On August 5, 
2010, AREVA NP provided a revised schedule for Questions 03.06.02-42 and 03.08.05-23 in Supplement 5.  
AREVA NP submitted Supplement 6 on August 31, 2010, to provide final responses to 5 of the remaining 17 
questions.  On September 8, 2010, AREVA NP submitted Supplement 7 to provide a revised schedule for the 
response to Question 03.08.05-21.  On September 13, 2010, AREVA NP provided an INTERIM response to 
Question 03.08.05-22 in Supplement 8.  In Supplement 9, AREVA NP submitted a revised schedule for 
Question 03.08.05-23 on October 1, 2010. 
 
The attached file, “RAI 354 Supplement 10 Response US EPR DC.pdf” provides a technically correct and 
complete FINAL response to Question 03.08.05-21, as committed.  The following table indicates the respective 
pages in the response document, “RAI 354 Supplement 10 Response US EPR DC.pdf,” that contains AREVA 
NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 354 - 03.08.05-21 2 3 

 
The schedule for a revised INTERIM response to Question 03.08.05-22 is added to provide the NRC additional 
information on AREVA NP’s settlement approach. The schedule for the remaining questions is unchanged. 
 
The schedule for the technically correct and complete responses to the remaining questions is provided below.
 
Question # Interim Response Date Response Date 
RAI 354 - 03.08.02-13  November 1, 2010 
RAI 354 - 03.08.05-22 September 15, 2010 (Actual  

September 13, 2010 ) 
November 22, 2010  

January 13, 2011 

RAI 354 - 03.08.05-23  November 18, 2010 
RAI 354 - 03.06.02-33  November 18, 2010 
RAI 354 - 03.06.02-34  November 18, 2010 
RAI 354 - 03.06.02-35  November 18, 2010 
RAI 354 - 03.06.02-36  November 18, 2010 
RAI 354 - 03.06.02-37  November 18, 2010 
RAI 354 - 03.06.02-38  November 18, 2010 
RAI 354 - 03.06.02-39  November 18, 2010 
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Question # Interim Response Date Response Date 
RAI 354 - 03.06.02-40  November 18, 2010 

 
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, October 01, 2010 2:31 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); CORNELL Veronica (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 9 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40.  On August 5, 
2010, AREVA NP provided a revised schedule for Questions 03.06.02-42 and 03.08.05-23 in Supplement 5.  
AREVA NP submitted Supplement 6 on August 31, 2010, to provide final responses to 5 of the remaining 17 
questions.  On September 8, 2010, AREVA NP submitted Supplement 7 to provide a revised schedule for the 
response to Question 03.08.05-21.  On September 13, 2010, AREVA NP provided an INTERIM response to 
Question 03.08.05-22 in Supplement 8.   
 
The schedule for Question 03.08.05-23 is being revised to allow additional time for AREVA NP to interact with 
the NRC. The schedule for the remaining questions is unchanged. 
 
The schedule for the technically correct and complete responses to the remaining questions is provided below.
 
Question # Interim Response Date Response Date 
RAI 354 - 03.08.02-13  November 1, 2010 
RAI 354 - 03.08.05-21  October 7, 2010 

RAI 354 - 03.08.05-22 
September 15, 2010 (Actual  

September 13, 2010 ) 
January 13, 2011 

RAI 354 - 03.08.05-23  November 18, 2010 
RAI 354 - 03.06.02-33  November 18, 2010 
RAI 354 - 03.06.02-34  November 18, 2010 
RAI 354 - 03.06.02-35  November 18, 2010 
RAI 354 - 03.06.02-36  November 18, 2010 
RAI 354 - 03.06.02-37  November 18, 2010 
RAI 354 - 03.06.02-38  November 18, 2010 
RAI 354 - 03.06.02-39  November 18, 2010 
RAI 354 - 03.06.02-40  November 18, 2010 
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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: Monday, September 13, 2010 5:09 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); CORNELL Veronica (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 8 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40.  On August 5, 
2010, AREVA NP provided a revised schedule for Questions 03.06.02-42 and 03.08.05-23 in Supplement 5.  
AREVA NP submitted Supplement 6 on August 31, 2010, to provide final responses to 5 of the remaining 17 
questions.  On September 8, 2010, AREVA NP submitted Supplement 7 to provide a revised schedule for the 
response to Question 03.08.05-21. 
 
AREVA NP recently notified the NRC of its intent to submit an INTERIM response to Question 03.08.05-22. 
The attached file, “RAI 354 Supplement 8 Response US EPR DC-INTERIM.pdf” provides a technically correct 
and complete INTERIM response to Question 03.08.05-22, as committed.  The schedule for the remaining 
questions is unchanged. 
 
The following table indicates the respective pages in the response document, RAI 354 Supplement 8 
Response US EPR DC - INTERIM.pdf,” that contains AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 354 - 03.08.05-22 2 3 

 
The revised schedule for the technically correct and complete responses to the remaining questions is
provided below. 
 
Question # Interim Response Date Response Date 
RAI 354 - 03.08.02-13  November 1, 2010 
RAI 354 - 03.08.05-21  October 7, 2010 

RAI 354 - 03.08.05-22 
September 15, 2010 (Actual  

September 13, 2010 ) 
January 13, 2011 

RAI 354 - 03.08.05-23  October 1, 2010 
RAI 354 - 03.06.02-33  November 18, 2010 
RAI 354 - 03.06.02-34  November 18, 2010 
RAI 354 - 03.06.02-35  November 18, 2010 
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Question # Interim Response Date Response Date 
RAI 354 - 03.06.02-36  November 18, 2010 
RAI 354 - 03.06.02-37  November 18, 2010 
RAI 354 - 03.06.02-38  November 18, 2010 
RAI 354 - 03.06.02-39  November 18, 2010 
RAI 354 - 03.06.02-40  November 18, 2010 

 
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 6:09 PM 
To: Tesfaye, Getachew 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); 'Miernicki, Michael'; CORNELL Veronica 
(External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 7 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40.  On August 5, 
2010 AREVA NP provided a revised schedule for Questions 03.06.02-42 and 03.08.05-23 in Supplement 5.  
On August 31, 2010, AREVA NP submitted final responses to 5 of the remaining 17 questions. 
 
The schedule for Question 03.08.05-21 is being revised to allow additional time for AREVA NP to interact with 
the NRC on the draft response. The schedule for the remaining questions is unchanged. 
 
The schedule for the technically correct and complete responses to the remaining questions is provided below.
 
Question # Response Date 
RAI 354 - 03.08.02-13 November 1, 2010 
RAI 354 - 03.08.05-21 October 7, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 October 1, 2010 
RAI 354 - 03.06.02-33 November 18, 2010 
RAI 354 - 03.06.02-34 November 18, 2010 
RAI 354 - 03.06.02-35 November 18, 2010 
RAI 354 - 03.06.02-36 November 18, 2010 
RAI 354 - 03.06.02-37 November 18, 2010 
RAI 354 - 03.06.02-38 November 18, 2010 
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Question # Response Date 
RAI 354 - 03.06.02-39 November 18, 2010 
RAI 354 - 03.06.02-40 November 18, 2010 

 
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: Tuesday, August 31, 2010 4:28 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); CORNELL Veronica (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 6 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40.  On August 5, 
2010 AREVA NP provided a revised schedule for Questions 03.06.02-42 and 03.08.05-23 in Supplement 5. 
 
The attached file, “RAI 354 Supplement 6 Response US EPR DC.pdf” provides technically correct and 
complete FINAL responses to Questions 03.06.02-42 and 03.08.02-11 to 03.08.02-15, as committed.  Because 
the response file contains security-related sensitive information that should be withheld from public disclosure 
in accordance with 10 CFR 2.390, a public version is provided with the security-related sensitive information 
redacted. This email and attached file do not contain any security-related information.  An unredacted security-
related version is provided under separate email. 
 
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 354 Supplement 6. 
 
The schedule for Question 03.08.02-13 is being revised to allow additional time for AREVA NP to address 
NRC comments. The schedule for the remaining questions is unchanged. 
 
The following table indicates the respective pages in the response document, RAI 354 Supplement 6 
Response US EPR DC.pdf,” that contains AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 354 - 03.08.02-11 2 4 
RAI 354 - 03.08.02-12 5 6 
RAI 354 - 03.08.02-14 7 8 
RAI 354 - 03.08.02-15 9 10 
RAI 354 - 03.06.02-42 11 12 
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The revised schedule for the technically correct and complete responses to the remaining questions is
provided below. 
 
Question # Response Date 
RAI 354 - 03.08.02-13 November 1, 2010 
RAI 354 - 03.08.05-21 September 8, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 October 1, 2010 
RAI 354 - 03.06.02-33 November 18, 2010 
RAI 354 - 03.06.02-34 November 18, 2010 
RAI 354 - 03.06.02-35 November 18, 2010 
RAI 354 - 03.06.02-36 November 18, 2010 
RAI 354 - 03.06.02-37 November 18, 2010 
RAI 354 - 03.06.02-38 November 18, 2010 
RAI 354 - 03.06.02-39 November 18, 2010 
RAI 354 - 03.06.02-40 November 18, 2010 

 
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 (EXT)  
Sent: Thursday, August 05, 2010 6:23 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); CORNELL Veronica (EXT); WELLS Russell 
(RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 5 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. AREVA 
NP submitted Supplement 4 on July 30, 2010, to provide final responses to Questions 03.06.02-32, 03.06.02-
41 and 03.08.02-16 and a revised schedule for Questions 03.06.02-33 through 03.06.02-40. 
 
The schedule for Questions 03.06.02-42 and 03.08.05-23 is being revised to allow additional time for AREVA 
NP to address NRC comments. The schedule for the remaining 15 questions is unchanged. 
 
The revised schedule for the technically correct and complete responses to the remaining questions is
provided below.   
 
Question # Response Date 
RAI 354 - 03.08.02-11 August 31, 2010 
RAI 354 - 03.08.02-12 August 31, 2010 
RAI 354 - 03.08.02-13 August 31, 2010 
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Question # Response Date 
RAI 354 - 03.08.02-14 August 31, 2010 
RAI 354 - 03.08.02-15 August 31, 2010 
RAI 354 - 03.08.05-21 September 8, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 October 1, 2010 
RAI 354 - 03.06.02-33 November 18, 2010 
RAI 354 - 03.06.02-34 November 18, 2010 
RAI 354 - 03.06.02-35 November 18, 2010 
RAI 354 - 03.06.02-36 November 18, 2010 
RAI 354 - 03.06.02-37 November 18, 2010 
RAI 354 - 03.06.02-38 November 18, 2010 
RAI 354 - 03.06.02-39 November 18, 2010 
RAI 354 - 03.06.02-40 November 18, 2010 
RAI 354 - 03.06.02-42 August 31, 2010 

 
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 (EXT)  
Sent: Thursday, July 29, 2010 7:40 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); ROMINE Judy (AREVA NP INC); 
CORNELL Veronica (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 4 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions. Supplement 2 was submitted on June 24, 2010, and 
included a revised schedule for Questions 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.  
AREVA NP submitted Supplement 3 on July 7, 2010, responding to 1 of the remaining 21 questions. 
 
The attached file, “RAI 354 Supplement 4 Response U.S. EPR DC.pdf” provides technically correct and 
complete responses to Questions 03.06.02-32, 03.06.02-41, and 03.08.02-16.  Because the response file 
contains security-related sensitive information that should be withheld from public disclosure in accordance 
with 10 CFR 2.390, a public version is provided with the security-related sensitive information redacted. This 
email and attached file do not contain any security-related information.  An unredacted security-related version 
is provided under separate email. 
 
 
The schedules for Questions 03.06.02-33 through 03.06.02-40 are being revised to allow additional time for 
AREVA NP to address NRC comments. The schedule for the remaining 9 questions is unchanged. 
 
The following table indicates the respective pages in the response document, “RAI 354 Supplement 4 
Response U.S. EPR DC,” that contain the AREVA NP response to the subject questions. 
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Question # Start Page End Page 
RAI 354 - 03.06.02-32 2 3 
RAI 354 - 03.06.02-41 4 6 
RAI 354 – 03.08.02-16 7 7 

 
The revised schedule for the technically correct and complete responses to the remaining questions is
provided below.   
 
Question # Response Date 
RAI 354 - 03.08.02-11 August 31, 2010 
RAI 354 - 03.08.02-12 August 31, 2010 
RAI 354 - 03.08.02-13 August 31, 2010 
RAI 354 - 03.08.02-14 August 31, 2010 
RAI 354 - 03.08.02-15 August 31, 2010 
RAI 354 - 03.08.05-21 September 8, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 August 10, 2010 
RAI 354 - 03.06.02-33 November 18, 2010 
RAI 354 - 03.06.02-34 November 18, 2010 
RAI 354 - 03.06.02-35 November 18, 2010 
RAI 354 - 03.06.02-36 November 18, 2010 
RAI 354 - 03.06.02-37 November 18, 2010 
RAI 354 - 03.06.02-38 November 18, 2010 
RAI 354 - 03.06.02-39 November 18, 2010 
RAI 354 - 03.06.02-40 November 18, 2010 
RAI 354 - 03.06.02-42 August 5, 2010 

 
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 (EXT)  
Sent: Wednesday, July 07, 2010 5:27 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); 
CORNELL Veronica (EXT); VAN NOY Mark (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 3 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 on June 3, 2010, to 
provide a schedule for the remaining 21 questions.  
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On June 9, 2010, AREVA NP submitted draft Supplement 2 responses to questions 03.08.05-20, 03.08.05-21, 
03.06.02-32, 03.06.02-41 and 03.06.02-42.  Supplement 2 was submitted on June 24, 2010, and included a 
revised schedule to reflect the civil/structural re-planning activities and time allowance to interact with the NRC 
on the responses for 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.    
 
The attached file, “RAI 354 Response U.S. EPR DC.pdf” provides a technically correct and complete response 
to Question 03.08.05-20.  
 
The schedule for Question 03.08.05-21 is being revised to accommodate development of a revised response 
and to allow time to interact with the NRC on the response. The schedule for Questions 03.06.02-32, 03.06.02-
41 and 03.06.02-42 is also being revised to provide additional time to interact with the NRC on the responses. 
The schedule for the remaining 16 questions is unchanged. 
 
The following table indicates the respective pages in the response document, “RAI 354 Response U.S. EPR 
DC,” that contain the AREVA NP response to the subject questions. 
 
Question # Start Page End Page 
RAI 354 — 03.08.05-20 2 3 

 
The revised schedule for the technically correct and complete responses to the remaining questions is
provided below.   
 
Question # Response Date 
RAI 354 - 03.08.02-11 August 31, 2010 
RAI 354 - 03.08.02-12 August 31, 2010 
RAI 354 - 03.08.02-13 August 31, 2010 
RAI 354 - 03.08.02-14 August 31, 2010 
RAI 354 - 03.08.02-15 August 31, 2010 
RAI 354 - 03.08.02-16 August 10, 2010 
RAI 354 - 03.08.05-21 September 8, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 August 10, 2010 
RAI 354 - 03.06.02-32 August 5, 2010 
RAI 354 - 03.06.02-33 July 30, 2010 
RAI 354 - 03.06.02-34 July 30, 2010 
RAI 354 - 03.06.02-35 July 30, 2010 
RAI 354 - 03.06.02-36 July 30, 2010 
RAI 354 - 03.06.02-37 July 30, 2010 
RAI 354 - 03.06.02-38 July 30, 2010 
RAI 354 - 03.06.02-39 July 30, 2010 
RAI 354 - 03.06.02-40 July 30, 2010 
RAI 354 - 03.06.02-41 August 5, 2010 
RAI 354 - 03.06.02-42 August 5, 2010 

 
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 (EXT)  
Sent: Thursday, June 24, 2010 12:29 PM 
To: 'Tesfaye, Getachew' 
Cc: ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); CORNELL Veronica (EXT); VAN NOY Mark 
(EXT); RYAN Tom (AREVA NP INC); GARDNER George Darrell (AREVA NP INC); DELANO Karen V (AREVA NP INC) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 2 

 
Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  AREVA NP submitted Supplement 1 to the response on June 
3, 2010, to provide a schedule for the remaining 21 questions, one of which was affected by the work 
underway to address NRC comments from the April 26, 2010, audit. 
 
Based upon the civil/structural re-planning activities and revised RAI response schedule presented to 
the NRC during the June 9, 2010, Public Meeting, and to allow time to interact with the NRC on the 
responses, the schedule for questions 03.08.02-11, 12, 13, 14, 15, 16, 03.08.05-22 and 03.08.05-23 
has been changed.   The schedule for the remaining 13 questions remains unchanged. 
 
The revised schedule for the technically correct and complete response to these questions is provided 
below.   
 
Question # Response Date 
RAI 354 - 03.08.02-11  August 31 
RAI 354 - 03.08.02-12 August 31 
RAI 354 - 03.08.02-13 August 31 
RAI 354 - 03.08.02-14 August 31 
RAI 354 - 03.08.02-15 August 31 
RAI 354 - 03.08.02-16 August 10, 2010 
RAI 354 - 03.08.05-20 July 7, 2010 
RAI 354 - 03.08.05-21 July 7, 2010 
RAI 354 - 03.08.05-22 January 13, 2011 
RAI 354 - 03.08.05-23 August 10, 2010 
RAI 354 - 03.06.02-32 July 7, 2010 
RAI 354 - 03.06.02-33 July 30, 2010 
RAI 354 - 03.06.02-34 July 30, 2010 
RAI 354 - 03.06.02-35 July 30, 2010 
RAI 354 - 03.06.02-36 July 30, 2010 
RAI 354 - 03.06.02-37 July 30, 2010 
RAI 354 - 03.06.02-38 July 30, 2010 
RAI 354 - 03.06.02-39 July 30, 2010 
RAI 354 - 03.06.02-40 July 30, 2010 
RAI 354 - 03.06.02-41 July 7, 2010 
RAI 354 - 03.06.02-42 July 7, 2010 

 
 
 
Sincerely, 
 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
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AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
  
 

From: BRYAN Martin (EXT)  
Sent: Thursday, June 03, 2010 6:39 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); VAN 
NOY Mark (EXT); CORNELL Veronica (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 1 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010, 
and a schedule for the remaining 21 questions.  The schedule for questions 03.08.02-11 through 15 is not 
being changed by this supplement.  To allow time to interact with the NRC, the schedule for 16 questions is 
being changed.  The date provided below for question 03.08.05-22 will be revised based on the information 
that will be presented at the June 9, 2010 public meeting and subsequent NRC feedback.  
 
 
Question # Response Date 
RAI 354 - 03.08.02-11 July 30, 2010 
RAI 354 - 03.08.02-12 July 30, 2010 
RAI 354 - 03.08.02-13 July 30, 2010 
RAI 354 - 03.08.02-14 July 30, 2010 
RAI 354 - 03.08.02-15 July 30, 2010 
RAI 354 - 03.08.02-16 July 30, 2010 
RAI 354 - 03.08.05-20 July 7, 2010 
RAI 354 - 03.08.05-21 July 7, 2010 
RAI 354 - 03.08.05-22 July 30, 2010 
RAI 354 - 03.08.05-23 July 30, 2010 
RAI 354 - 03.06.02-32 July 7, 2010 
RAI 354 - 03.06.02-33 July 30, 2010 
RAI 354 - 03.06.02-34 July 30, 2010 
RAI 354 - 03.06.02-35 July 30, 2010 
RAI 354 - 03.06.02-36 July 30, 2010 
RAI 354 - 03.06.02-37 July 30, 2010 
RAI 354 - 03.06.02-38 July 30, 2010 
RAI 354 - 03.06.02-39 July 30, 2010 
RAI 354 - 03.06.02-40 July 30, 2010 
RAI 354 - 03.06.02-41 July 7, 2010 
RAI 354 - 03.06.02-42 July 7, 2010 

 
Sincerely, 
 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
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702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (EXT)  
Sent: Thursday, April 15, 2010 5:46 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); VAN 
NOY Mark (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3 

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 354 Response US EPR DC.pdf” provides technically correct and complete responses to 1 of 
the 22 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 354 Question 03.08.05-19. 
 
The following table indicates the respective pages in the response document, “RAI 354 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 354 - 03.08.02-11 2 2 
RAI 354 - 03.08.02-12 3 3 
RAI 354 - 03.08.02-13 4 4 
RAI 354 - 03.08.02-14 5 5 
RAI 354 - 03.08.02-15 6 6 
RAI 354 - 03.08.02-16 7 7 
RAI 354 - 03.08.05-19 8 8 
RAI 354 - 03.08.05-20 9 9 
RAI 354 - 03.08.05-21 10 10 
RAI 354 - 03.08.05-22 11 11 
RAI 354 - 03.08.05-23 12 12 
RAI 354 - 03.06.02-32 13 13 
RAI 354 - 03.06.02-33 14 14 
RAI 354 - 03.06.02-34 15 15 
RAI 354 - 03.06.02-35 16 16 
RAI 354 - 03.06.02-36 17 17 
RAI 354 - 03.06.02-37 18 18 
RAI 354 - 03.06.02-38 19 19 
RAI 354 - 03.06.02-39 20 20 
RAI 354 - 03.06.02-40 21 21 
RAI 354 - 03.06.02-41 22 22 
RAI 354 - 03.06.02-42 23 24 
 
  
A complete answer is not provided for 21 of the 22 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
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RAI 354 - 03.08.02-11 July 30, 2010 
RAI 354 - 03.08.02-12 July 30, 2010 
RAI 354 - 03.08.02-13 July 30, 2010 
RAI 354 - 03.08.02-14 July 30, 2010 
RAI 354 - 03.08.02-15 July 30, 2010 
RAI 354 - 03.08.02-16 June 3, 2010 
RAI 354 - 03.08.05-20 June 3, 2010 
RAI 354 - 03.08.05-21 June 3, 2010 
RAI 354 - 03.08.05-22 June 3, 2010 
RAI 354 - 03.08.05-23 June 3, 2010 
RAI 354 - 03.06.02-32 June 3, 2010 
RAI 354 - 03.06.02-33 June 3, 2010 
RAI 354 - 03.06.02-34 June 3, 2010 
RAI 354 - 03.06.02-35 June 3, 2010 
RAI 354 - 03.06.02-36 June 3, 2010 
RAI 354 - 03.06.02-37 June 3, 2010 
RAI 354 - 03.06.02-38 June 3, 2010 
RAI 354 - 03.06.02-39 June 3, 2010 
RAI 354 - 03.06.02-40 June 3, 2010 
RAI 354 - 03.06.02-41 June 3, 2010 
RAI 354 - 03.06.02-42 June 3, 2010 
 
Sincerely, 
 
  
Martin (Marty) C. Bryan 
Licensing Advisory Engineer 
AREVA NP Inc. 
Tel: (434) 832-3016 
Martin.Bryan.ext@areva.com 
  
 

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Tuesday, March 16, 2010 12:29 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Xu, Jim; Hawkins, Kimberly; Ng, Ching; Dixon-Herrity, Jennifer; Miernicki, Michael; Patel, Jay; Colaccino, Joseph; 
ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 354 (4106,4107,4220), FSAR Ch. 3 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on January 8, 2010, and discussed with your staff on February 25, 2010.  Drat RAI Questions 03.08.05-23 
was 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 



14

 
 
 



 
 
Hearing Identifier:  AREVA_EPR_DC_RAIs  
Email Number:  2108  
 
Mail Envelope Properties   (BC417D9255991046A37DD56CF597DB7107D4C396)  
 
Subject:   Response to  U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 
3, Supplement 10  
Sent Date:   10/7/2010 2:40:34 PM  
Received Date:  10/7/2010 2:40:48 PM  
From:    BRYAN Martin (EXTERNAL AREVA) 
 
Created By:   Martin.Bryan.ext@areva.com 
 
Recipients:     
"DELANO Karen (AREVA)" <Karen.Delano@areva.com>  
Tracking Status: None  
"ROMINE Judy (AREVA)" <Judy.Romine@areva.com>  
Tracking Status: None  
"BENNETT Kathy (AREVA)" <Kathy.Bennett@areva.com>  
Tracking Status: None  
"CORNELL Veronica (EXTERNAL AREVA)" <Veronica.Cornell.ext@areva.com>  
Tracking Status: None  
"Tesfaye, Getachew" <Getachew.Tesfaye@nrc.gov>  
Tracking Status: None 
 
Post Office:   AUSLYNCMX02.adom.ad.corp  
 
Files     Size      Date & Time  
MESSAGE    32212      10/7/2010 2:40:48 PM  
RAI 354 Supplement 10 Response US EPR DC.pdf    70721  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     
  



 Response to  
 

Request for Additional Information No. 354, Supplement 10 
 

3/16/2010 
 

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 03.08.02 - Steel Containment 

SRP Section: 03.08.05 - Foundations 
SRP Section: 03.06.02 - Determination of Rupture Locations and Dynamic Effects 

Associated with the Postulated Rupture of Piping 
 

Application Section: FSAR Ch 3 
 

QUESTIONS for Structural Engineering Branch 2 (ESBWR/ABWR Projects) (SEB2) 
 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 354, Supplement 10 
U.S. EPR Design Certification Application Page 2 of 3 
 
Question 03.08.05-21: 

Follow-up to RAI 155, Question Nos. 03.08.05-14 

The staff finds that the information provided in the response to Items 1 and 2 of this RAI is 
acceptable. However, the applicant is requested to incorporate the information for both items in 
FSAR Section 3.8.5.6.1. 

The response to Item 3 of this RAI indicates that moisture alone does not necessarily cause 
structural concrete deterioration. It further states that COL applicants are required to identify 
aggressive environments, free moisture with sufficient hydraulic gradient to potentially erode or 
otherwise cause deterioration of the structure, and provide mitigating measures on a site-
specific basis as provided by U.S. EPR FSAR Tier 2, Section 1.8, Table 1.8-2, Item 3.8-11. 
Finally, it is pointed out that a waterproofing membrane is not required where groundwater 
chemistry or hydraulic gradient do not warrant its use. 

The staff notes that past operating plant experience has identified numerous cases of 
unexpected degradation of below grade foundations. In addition, past designs of seismic 
Category I foundations at nuclear power plants and other current licensing applicants provide 
some form of waterproofing systems to protect foundations. The use of waterproofing systems 
has always been recognized as a good engineering practice to prevent degradation of 
foundations. Therefore, the staff requests that AREVA explain why these considerations do not 
apply to the EPR and to demonstrate that omission of waterproofing systems is not detrimental 
to the structure for the entire life of the plant. 

Also, the staff notes that Section 3.8.5.6.1 of the FSAR indicates that the waterproofing 
membrane will be required for sites with a high water table. This section implies that for a low 
water table, waterproofing may not be utilized. If waterproofing membranes will not be used for 
seismic Category I structures because of the assumed low water table, then AREVA is 
requested to describe the plant program that will monitor the ground water table for the entire 60 
year period of the plant which will ensure that the initial low water table assumption is 
maintained. Identify the required elevation below all foundations that constitutes a sufficiently 
low ground water table. Also, discuss how potential aggressive chemicals that may occur in the 
soils above the low ground water level will be precluded from degrading the foundations due to 
rain infiltration and/or moisture in the soil. 

Response to Question 03.08.05-21: 

AREVA NP no longer specifies the use of a geosynthetic membrane embedded within a mud 
mat as the only form of waterproofing for the U.S. EPR.  References to waterproofing 
membranes will be removed from U.S. EPR FSAR Tier 2, Sections 2.5.4 and 3.8.5; and Figure 
3.8-117 will be deleted.   

Waterproofing and dampproofing systems are required for Seismic Category I foundations 
below grade.  Requirements for a waterproofing or dampproofing system is not a function of the 
water table elevation.  Waterproofing and dampproofing are applied in accordance with the 
guidance in Sections 1805.2 and 1805.3 of the International Building Code as described in the 
revised U.S. EPR FSAR Tier 2, Section 3.4.2.   



AREVA NP Inc. 
 
Response to Request for Additional Information No. 354, Supplement 10 
U.S. EPR Design Certification Application Page 3 of 3 
 
Waterproofing and dampproofing materials selected for use in horizontal applications will have 
the physical properties to achieve the required static coefficient of friction specified in U.S. EPR 
FSAR Tier 2, Table 2.1-1.  

Waterproofing and dampproofing system of Seismic Category I foundations subjected to 
aggressive environments, as defined  in accordance with ACI 349-01, Chapter 4, will be 
evaluated for use in such environments.   

A COL applicant that references the U.S. EPR design certification  will evaluate the use of 
epoxy coated rebar for foundations subjected to aggressive environments, as defined in ACI 
349-01, Chapter 4. In addition, the waterproofing and dampproofing systems of Seismic 
Category I foundations subjected to aggressive environments will be evaluated for use in 
aggressive environments. Also, the concrete of Seismic Category I foundations subjected to 
aggressive  environments will meet the durability requirements of ACI 349-01, Chapter 4 or 
ASME, Section III, Division 2, Article CC-2231.7, as applicable. 

U.S. EPR FSAR Tier 2, Table 1.8-2, Item 3.8-11 and Sections 3.8.5.6.1 and 3.8.6 will be revised 
to include waterproofing and dampproofing systems.. 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Table 1.8-2 and Sections 2.5.4.5, 3.4.2, 3.8.5.1.1, 3.8.5.4.1, 3.8.5.5.1 
3.8.5.6.1 and 3.8.6 will be revised and Figure 3.8-117 will be deleted as described in the 
response and indicated on the enclosed markup. 
 



U.S. EPR Final Safety 
Analysis Report Markups 
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3.8-3 A COL applicant that references the U.S. EPR design certification 
will confirm that site-specific loads lie within the standard design 
envelope for other Seismic Category I structures, or perform 
additional analyses to verify structural adequacy.

3.8.4.3

3.8-4 A COL applicant that references the U.S. EPR design certification 
will provide a description of Seismic Category I buried conduit 
and duct banks.

3.8.4.1.8

3.8-5 A COL applicant that references the U.S. EPR design certification 
will provide a description of Seismic Category I buried pipe and 
pipe ducts.

3.8.4.1.9

3.8-6 A COL applicant that references the U.S. EPR design certification 
will confirm that site-specific loads lie within the standard design 
envelope for RB internal structures, or perform additional 
analyses to verify structural adequacy.

3.8.3.3

3.8-7 A COL applicant that references the U.S. EPR design certification 
will confirm that site-specific conditions for Seismic Category I 
buried conduit, electrical duct banks, pipe, and pipe ducts satisfy 
the requirements specified in Section 3.8.4.4.5 and those specified 
in AREVA NP Topical Report ANP-10264NP-A.

3.8.4.5

3.8-8 A COL applicant that references the U.S. EPR design certification 
will address site-specific Seismic Category I structures that are not 
described in this section.

3.8.4.1

3.8-9 A COL applicant that references the U.S. EPR design certification 
will describe site-specific foundations for Seismic Category I 
structures that are not described in this section.  

3.8.5.1

3.8-10 A COL applicant that references the U.S. EPR design certification 
will evaluate site-specific methods for shear transfer between the 
foundation basemats and underlying soil for site-specific soil 
characteristics that are not within the envelope of the soil 
parameters specified in Section 2.5.4.2.  

3.8.5.5

3.8-11 A COL applicant that references the U.S. EPR design certification 
will evaluate the use of epoxy coated rebar for foundations 
subjected to aggressive environments, as defined in ACI 349-01, 
Chapter 4.  In addition, the waterproofing and dampproofing 
system of Seismic Category I foundations subjected to aggressive 
environments will be evaluated for use in aggressive 
environments.  Also, the concrete of Seismic Category I 
foundations subjected to aggressive environments will meet the 
durability requirements of ACI 349-01, Chapter 4 or ASME, 
Section III, Division 2, Article CC-2231.7, as applicable.

3.8.5.6.1

 Table 1.8-2—U.S. EPR Combined License Information Items
 Sheet 12 of 37

Item No. Description Section

03.08-05-21
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is determined by a thin soil layer (soil-on-soil) under the mud mat.  As indicated 
above, the underlying soil (expected to be compacted backfill) will have a friction 
angle greater than 3526.6 degrees.  Typical values of friction coefficient between 
concrete and dry soil and rock are in the range of approximately 0.75.  Due to the 
interlock of concrete with soil as the concrete is placed, the friction between the mud 
mat and underlying soil media is generally higher than the friction resistance of soil-
on-soil so that continuity of load transfer across the interface is maintained.

Earthquake induced soil pressures for the design of the U.S. EPR are developed in 
accordance with Section 3.5.3 of ASCE 4-98 (Reference 2).  Maximum ground water 
and maximum flood elevations used for determining lateral soil loads for the U.S. EPR 
are as specified in Table 2.1-1.

A COL applicant that references the U.S. EPR design certification will reconcile the 
site-specific soil properties with those used for design of U.S. EPR Seismic Category I 
structures and foundations described in Section 3.8.

2.5.4.3 Foundation Interfaces

Foundation interfaces with underlying materials are site specific and will be addressed 
by the COL applicant.  The COL applicant will confirm that the site soils have (1) 
sliding coefficient of fiction equal to at least 0.75, (2) adequate shear strength to 
provide adequate static and dynamic bearing capacity, (3) adequate elastic and 
consolidation properties to satisfy the limits on settlement described in 
Section 2.5.4.10.2, and (4) adequate dynamic properties (i.e., shear wave velocity and 
strain-dependent modulus-reduction and hysteretic damping properties) to support 
the Seismic Category I structures of the U.S. EPR under earthquake loading.

2.5.4.4 Geophysical Surveys

Geophysical surveys are site specific and will be addressed by the COL applicant.

2.5.4.5 Excavations and Backfill

Excavations and backfill are site-specific and will be addressed by the COL applicant.  
Mud mats may be provided under foundations for ease of construction.  Mud mats may 
be designed as structural plain concrete elements on a site-specific basis in accordance 
with ACI 318 (Reference 3).

2.5.4.6 Ground Water Conditions

Ground water conditions are described in Section 2.4 and provided in Table 2.1-1 for 
the U.S. EPR.  Ground water conditions are considered in the structural design of the 
U.S. EPR, as described in Section 3.8.  However, groundwater conditions are not 
explicitly considered in the SSI analyses described in Section 3.7.1 and Section 3.7.2.

03.08-05-21
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� Portions of Seismic Category I structures located below grade elevation 
incorporate the use of waterstops and waterproofing to mitigate environmental 
deterioration of exposed surfaces and thereby minimize long term maintenance.

� Exterior wall or floor penetrations of Seismic Category I structures below grade 
have watertight seals.

� Waterproofing and dampproofing systems shall be applied per the International 
Building Code, Sections 1805.2 and 1805.3 (Reference 65).

� Waterproofing and dampproofing materials selected for use in horizontal 
applications will have the physical properties to achieve the required static 
coefficient of friction specified in Table 2.1-1.

� The roofs of Seismic Category I structures prevent the undesirable buildup of 
standing water in conformance with RG 1.102.  The roofs of the structures do not 
have parapets that could collect water.

� The maximum rainfall rate for roof design is 19.4 inches per hour and the 
maximum static roof load because of snow and ice is 100 pounds per square foot.

� Seismic Category I structures can withstand hydrostatic loads resulting from 
groundwater pressure and external flooding.

A COL applicant that references the U.S. EPR design certification will design the 
watertight seal between the Access Building and the adjacent Category I access path to 
the Reactor Building Tendon Gallery. Watertight seal design will account for 
hydrostatic loads, lateral earth pressure loads, and other applicable loads.

The reinforced concrete Seismic Category I structures, together with the 
waterproofing and sealing features described above, provide hardened protection from 
the effects of external flooding for safety-related SSC as defined in RG 1.59.  
Additionally, the external flood protection measures described above protect against 
flooding from postulated failures of onsite storage tanks.  Further information on the 
potential causes of external flooding from natural phenomena is provided in 
Sections 2.4.1 through 2.4.14.

3.4.3 Analysis of Flooding Events

3.4.3.1 Internal Flooding Events

An internal flooding analysis was performed for Seismic Category I structures to 
determine the adequacy of the design to protect safety-related SSC from the effects of 
internal flooding caused by postulated component failures.  The internal flooding 
analysis demonstrates that internal flooding resulting from a postulated initiating 
event does not cause the loss of equipment required to achieve and maintain safe 
shutdown of the plant, emergency core cooling capability, or equipment whose failure 
could result in unacceptable offsite radiological consequences.  Section 7.4 describes 

03.08.05-21
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acts as a shear key and transfers lateral loads from the basemat into the soil.  The walls 
and slab of the tendon access gallery are designed according to ACI 349.

Sections 3.8.1 and 3.8.3 describe the interface of the RCB containment liner plate and 
upper internal basemat above the liner for supporting the RB internal structures.  
Sections 3.8.4 describes the interface of the RSB, FB, and SBs with the NI Common 
Basemat Structure foundation basemat.  Concrete walls and columns of these NI 
Common Basemat Structure Seismic Category I structures are anchored into the NI 
Common Basemat Structure foundation basemat with reinforcing bars to transmit 
vertical, horizontal, and bending moment loads into the basemat and to enhance the 
rigidity of the basemat.

Horizontal shear loads are transferred from the NI Common Basemat Structure 
foundation basemat to the underlying soil by friction between the bottom of the 
basemat, mud mat (or both), and the soil, and by passive earth pressure on the below-
grade walls of the NI Common Basemat Structure Seismic Category I structures.  In 
addition, the tendon gallery is classified as a Seismic Category I structure and analyzed 
as a shear key to transfer loads to the soil.  Section 2.5.4.2 describes the friction 
coefficient properties of soil addressed for the U.S. EPR. 

Buildings adjacent to the NI Common Basemat Structure are separated from the NI 
Common Basemat Structure foundation basemat to allow for differential seismic 
movements between buildings.  Refer to Figure 3B-1, which illustrates the gaps 
between buildings.

3.8.5.1.2 Emergency Power Generating Buildings Foundation Basemats 

Each EPGB foundation basemat supports a building superstructure and associated 
equipment.  At the super-structure and foundation basemat interface, heavily 
reinforced concrete shear walls function as bearing walls to transfer loads from floors 
and the roof.  Each foundation basemat is embedded approximately five feet into the 
supporting soil and has overall dimensions of approximately 178 feet long by 94.5 feet 
wide by 6 feet thick.  In the areas of the two diesel fuel oil storage tanks, the 
foundation basemat reduces in width from 94.5 feet to 42 feet. 

Figure 3.8-89 illustrates the general arrangement plan, which also shows the primary 
shear walls at column lines A, C, E, G and J in the east-west direction, and column 
lines 11, 13, 17 and 19 in the north-south direction.  Additional figures, provided in 
Appendix 3E, illustrate both the shear walls at the super-structure and foundation 
basemat interface and the foundation basemat reinforcement. 

Figures 3.8-93 and 3.8-94 provide section views of the EPGB structure, which further 
clarify the relationship between the superstructure and the foundation basemat.  
Isometric views of the GT STRUDL model representing the overall structure are 
provided in Section 3.7.2. 

03.08.05-21
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3.8.5.4 Design and Analysis Procedures 

Design and analysis procedures are similar for the various Seismic Category I 
foundations but vary somewhat from structure to structure.  The general analysis and 
design procedures applicable to Seismic Category I foundations are provided in the 
following sections.  Procedures specific to the following Seismic Category I 
foundations also are described.

� NI Common Basemat Structure foundation basemat.

� EPGBs foundation basemats.

� ESWBs foundation basemats.

3.8.5.4.1 General Procedures Applicable to Seismic Category I Foundations

Concrete foundation basemats for Seismic Category I structures are analyzed as flat 
slabs on elastic supports to represent the underlying soil.  The underlying soil medium 
is represented by FEM for SSI analyses for the NI and by soil springs for other Category 
I structures as described in subsequent sections.  Loads are applied to the foundation 
basemats by the interfacing reinforced concrete walls and structural steel columns that 
comprise the building structures being supported, as well as by equipment supported 
directly on the foundations.  Intersecting concrete walls also serve to stiffen the 
foundation basemat slabs to increase resistance to bending moments resulting from soil 
pressures under the slabs.  Foundations are analyzed for the various factored loads and 
load combinations identified in Section 3.8.5.3.

Seismic Category I foundation basemat structures transfer vertical loads from the 
buildings to the subgrade by direct bearing of the basemats on the subgrade.  
Horizontal shears, such as those produced by wind, tornados, and earthquakes are 
transferred to the subgrade by friction along the bottom of the foundation basemat, 
shear key, or by passive earth pressure. 

Design and analysis procedures for Seismic Category I foundations are the same as 
those described in Sections 3.8.1.4 and 3.8.4.4 for the respective structures that apply 
loads on the foundations. 

Seismic Category I concrete foundations are designed in accordance with ACI 349-01 
and its appendices (GDC 1).  Exceptions to code requirements specified in RG 1.142 are 
incorporated into the design and are accommodated in the loading combinations 
described in Section 3.8.5.3.  In addition, the portion of the NI Common Basemat 
Structure foundation basemat that supports the RCB/RSB is designed in accordance 
with the ASME Code–2004 Edition, Section III, Division 2 for support and anchorage 
of the concrete RCB as described in Section 3.8.1. 
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for dynamic loading conditions.  For uniformity of site characteristics, the required 
bearing capacity will be the same as for the NI.  The factors of safety against 
overturning, sliding, and flotation are each greater than or equal to 1.1.

3.8.5.6 Materials, Quality Control, and Special Construction Techniques

This section contains information relating to the materials, quality control programs 
and special construction techniques used in the fabrication and construction of Seismic 
Category I foundations.

3.8.5.6.1 Materials

Concrete, reinforcing steel, and structural steel materials for Seismic Category I 
foundations have been used in other nuclear facilities and are the same as described in 
Section 3.8.3.6 (GDC 1), except as follows:  

� Materials for the portion of the foundation basemat that supports the RCB/RSB are 
the same as described in Section 3.8.1.6. 

� Structural concrete used in the construction of Seismic Category I foundations has 
a minimum compressive strength of 4000 psi (f'c) at 90 days. 

� Waterproofing and dampproofing systems are addressed in Section 3.4.2.

� Concrete exposed to aggressive environments, as defined in ACI 349-01, Chapter 
4, shall meet the durability requirements of ACI 349-01 Chapter 4 or ASME 
Section III, Division 2, Article CC-2231.7, as applicable.  In addition, epoxy coated 
reinforcing steel will be considered, on a site specific basis, for use in foundations 
subjected to aggressive environments.  For epoxy coated reinforcing steel, the 
required splice length is increased in accordance with ACI 349-01 specifications.    

� The waterproofing and dampproofing system of all below-grade Seismic Category 
I structures subjected to aggressive environments, as defined according to ACI 
349-01, Chapter 4, shall be evaluated for use in such environments.

The waterproofing and dampproofing system will provide adequate frictional 
characteristics, as specified in Table 2.1-1, at its interface with concrete.  This 
characteristic will be demonstrated by vendor testing.  The contact surface between 
the waterproofing or dampproofing system and the concrete will be finished in 
accordance with manufacturer recommendations.

A COL applicant that references the U.S. EPR design certification will evaluate the use 
of epoxy coated rebar for foundations subjected to aggressive environments, as defined 
in ACI 349-01, Chapter 4.  In addition, the waterproofing and dampproofing systems 
of all Seismic Category I foundations subjected to aggressive environments will be 
evaluated for use in aggressive environments.  Also, the concrete of Seismic Category I 
foundations subjected to aggressive environments will meet the durability 
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requirements of ACI 349-01, Chapter 4 or ASME, Section III, Division 2, Article CC-
2231.7, as applicable.

3.8.5.6.2 Quality Control

Quality control procedures for Seismic Category I foundations are the same as 
described in Section 3.8.3.6 (GDC 1).

3.8.5.6.3 Special Construction Techniques

Seismic Category I foundations are constructed using proven methods common to 
heavy industrial construction.  No special, new, or unique construction techniques are 
used.

Modular construction methods are used to the extent practical for prefabricating 
portions of reinforcing and concrete formwork.  Such methods have been used 
extensively in the construction industry.  Rigging is pre-engineered for heavy lifts of 
modular sections.

3.8.5.7 Testing and Inservice Inspection Requirements

Monitoring and maintenance of Seismic Category I foundations is performed in 
accordance with 10 CFR 50.65 and supplemented with the guidance in RG 1.160 
(GDC 1). 

Additional testing and surveillance requirements for the portion of the foundation 
basemat that supports the RCB/RSB are the same as described in Section 3.8.1.7.2.

Physical access is provided to perform inservice inspections of exposed portions of 
Seismic Category I foundations.

A COL applicant that references the U.S. EPR design certification will identify if any 
site-specific settlement monitoring requirements for Seismic Category I foundations 
are required based on site-specific soil conditions.  

A COL applicant that references the U.S. EPR design certification will describe the 
program to examine inaccessible portions of below-grade concrete structures for 
degradation and monitoring of groundwater chemistry. 

3.8.6 References

1. ASME Boiler and Pressure Vessel (BPV) Code, 2004 Edition, American Society of 
Mechanical Engineers, 2004. 

2. SEI/ASCE 37-02, “Design Loads on Structures During Construction,” 2002, 
American Society of Civil Engineers, 2002. 
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Materials, 2007.
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