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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]
Sent: Friday, August 27, 2010 5:22 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. 376, FSAR Ch. 3, 

Supplement 10-INTERIM
Attachments: RAI 376 Supplement 10 Response US EPR DC-INTERIM.pdf

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted a revised schedule for the remaining 13 questions in Supplements 2 and 3 
on June 8, 2010, and June 24, 2010, respectively.  AREVA NP submitted Supplement 4 on July 13, 2010, to 
provide a revised schedule for question 03.08.05-30. AREVA NP submitted Supplement 5 on July 15, 2010, to 
provide an INTERIM response to question 03.08.05-24. AREVA NP submitted Supplement 6 on July 26, 2010, 
to provide a FINAL response to 3 of the remaining 13 question, as committed.  AREVA NP submitted 
Supplement 7 on July 29, 2010, to provide a FINAL response to 2 of the remaining 10 question, as committed.  
AREVA NP submitted Supplement 8 on August 9, 2010, to provide a revised schedule for INTERIM response 
to question 03.08.05-29.  AREVA NP submitted Supplement 9 on August 16, 2010, to provide INTERIM 
responses for Questions 03.08.05-26 and 03.08.05-27 and a revised schedule for INTERIM response to 
question 03.08.05-25. 
 
The attached file, “RAI 376 Supplement 10 Response US EPR DC- INTERIM.pdf” provides a technically 
correct and complete INTERIM response to 2 of the remaining 8 questions, as committed.   
 
The following table indicates the respective pages in the response document, “RAI 376 Supplement 10 
Response US EPR DC- INTERIM.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376 — 03.08.05-25 2 3 
RAI 376 — 03.08.05-29 4 5 

 
The schedule for technically correct and complete responses to the remaining questions is unchanged and 
provided below: 
 
Question # Interim Response Date Response Date 
RAI 376-03.08.05-24 July 15, 2010 (Actual) February 17, 2011 
RAI 376-03.08.05-25 August 27, 2010 (Actual) February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 (Actual) February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 (Actual) February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 27, 2010 (Actual) October 29, 2010 
RAI 376-03.08.05-30 N/A September 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 2011 
 
Sincerely, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
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Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Monday, August 16, 2010 12:34 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. 376, FSAR Ch. 3, Supplement 9 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted a revised schedule for the remaining 13 questions in Supplements 2 and 3 
on June 8, 2010, and June 24, 2010, respectively.  AREVA NP submitted Supplement 4 on July 13, 2010, to 
provide a revised schedule for question 03.08.05-30. AREVA NP submitted Supplement 5 on July 15, 2010, to 
provide an INTERIM response to question 03.08.05-24. AREVA NP submitted Supplement 6 on July 26, 2010, 
to provide a FINAL response to 3 of the remaining 13 question, as committed.  AREVA NP submitted 
Supplement 7 on July 29, 2010, to provide a FINAL response to 2 of the remaining 10 question, as committed.  
AREVA NP submitted Supplement 8 on August 9, 2010, to provide a revised schedule for INTERIM response 
to question 03.08.05-29. 
 
The schedule for INTERIM response to Question 03.08.05-25 is revised to allow AREVA NP additional time to 
prepare the response. The FINAL response date for Question 03.08.05-25 has not changed.  The FINAL 
response date for Question 03.08.05-30 is being changed to account for the interaction with NRC being 
scheduled at a later date than the existing FINAL response date.   
 
The attached file, “RAI 376 Supplement 9 Response - INTERIM.pdf” provides a technically correct and 
complete INTERIM response to 2 of the remaining 8 questions, as committed.   
 
The following table indicates the respective pages in the response document, “RAI 376 Supplement 9 
Response - INTERIM.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376 — 03.08.05-26 2 2 
RAI 376 — 03.08.05-27 3 5 

 
The schedule for technically correct and complete responses to the remaining 8 questions is changed and 
provided below: 
 
Question # Interim Response Date Response Date 
RAI 376-03.08.05-24 July 15, 2010 (Actual) February 17, 2011 
RAI 376-03.08.05-25 September 8, 2010 February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 (Actual) February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 (Actual) February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 27, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A September 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 2011 
 
Sincerely, 
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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: Monday, August 09, 2010 5:45 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); CORNELL Veronica (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 376, FSAR Ch. 3, Supplement 8 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted a revised schedule for the remaining 13 questions in Supplements 2 and 3 
on June 8, 2010, and June 24, 2010, respectively.  AREVA NP submitted Supplement 4 on July 13, 2010, to 
provide a revised schedule for question 03.08.05-30. AREVA NP submitted Supplement 5 on July 15, 2010, to 
provide an INTERIM response to question 03.08.05-24. AREVA NP submitted Supplement 6 on July 26, 2010, 
to provide a FINAL response to 3 of the remaining 13 question, as committed.  AREVA NP submitted 
Supplement 7 on July 29, 2010, to provide a FINAL response to 2 of the remaining 10 question, as committed.
 
The schedule for INTERIM response to Question 03.08.05-29 is revised to allow AREVA NP additional time to 
prepare the interim response. The final response date for Question 03.08.05-29 has not changed. 
 
The schedule for technically correct and complete responses to the remaining 8 questions is unchanged and 
provided below: 
 
Question # Interim Response Date Response Date 
RAI 376-03.08.05-24 July 15, 2010 (Actual) February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 27, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A August 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 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 (EXT)  
Sent: Thursday, July 29, 2010 7:56 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. 376, FSAR Ch. 3, Supplement 7 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted a revised schedule for the remaining 13 questions in Supplements 2 
and 3 on June 8, 2010, and June 24, 2010, respectively.  AREVA NP submitted Supplement 4 on 
July 13, 2010, to provide a revised schedule for question 03.08.05-30. AREVA NP submitted 
Supplement 5 on July 15, 2010 to provide an INTERIM response to question 03.08.05-24. AREVA 
NP submitted Supplement 6 on July 26, 2010, to provide a FINAL response to 3 of the remaining 13 
question, as committed.   
 
The attached file, “RAI 376 Supplement 7 FINAL Response US EPR DC.pdf” provides technically correct and 
complete responses to 2 of the remaining 10 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 376 Questions 03.08.01-48 and 03.08.03-24. 
 
The following table indicates the respective pages in the response document, RAI 376 Supplement 7 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376 — 03.08.01-48 2 3 
RAI 376 — 03.08.03-24 4 8 
 
The schedule for technically correct and complete responses to the remaining 8 questions is unchanged and 
provided below: 
 
Question # Interim Response Date Response Date 
RAI 376-03.08.05-24 July 15, 2010 (Actual) February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 9, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A August 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 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 (EXT)  
Sent: Monday, July 26, 2010 4:00 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. 376, FSAR Ch. 3, Supplement 6 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted a revised schedule for the remaining 13 questions in Supplements 2 and 3 
on June 8, 2010, and June 24, 2010, respectively.  AREVA NP submitted Supplement 4 on July 13, 2010, to 
provide a revised schedule for question 03.08.05-30. AREVA NP submitted Supplement 5 on July 15, 2010, an 
INTERIM response to question 03.08.05-24.  
 
The attached file, “RAI 376 Supplement 6 Response U.S. EPR DC.pdf” provides a technically correct and 
complete FINAL response to 3 of the remaining 13 questions, as committed.  The schedule for the remaining 
10 questions is unchanged.   
 
The following table indicates the respective pages in the response document, “RAI 376 Supplement 6 
Response U.S. EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376 — 03.08.01-47 2 3 
RAI 376 — 03.08.03-21 4 5 
RAI 376 — 03.08.03-22 6 7 

 
 
 
The schedule for technically correct and complete responses to the remaining 13 questions is provided below.
 
Question # Interim Response Date Response Date 
RAI 376-03.08.01-48 N/A July 29, 2010 
RAI 376-03.08.03-24 N/A July 29, 2010 
RAI 376-03.08.05-24 July 15, 2010 (Actual) February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 9, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A August 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 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 (EXT)  
Sent: Thursday, July 15, 2010 7:13 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. 376, FSAR Ch. 3, Supplement 5 - Interim 

Getachew, 
 
AREVA NP Inc. provided a schedule for a technically correct and complete response to RAI No. 376 on April 
26, 2010.  AREVA NP submitted Supplement 1 to the response on May 20, 2010 to address 1 of the remaining 
14 questions.  AREVA NP submitted Supplement 2 to the response on June 8, 2010, to change the schedule 
for responding to Question 03.08.05-30.  AREVA NP submitted Supplement 3 to the response on June 24, 
2010, to provide a changed schedule 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.  AREVA NP submitted Supplement 4 on July 13, 2010 to 
provide a revised schedule for question 03.08.05-30.    The attached file, “RAI 376 Question 03.08.05-24 
Response - INTERIM.pdf” provides a technically correct and complete INTERIM response to 1 of the 
remaining 13 questions, as committed.   
 
The following table indicates the respective pages in the response document, “RAI 376 Question 03.08.05-24 
Response - INTERIM.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376 — 03.08.05-24 2 5 

 
The schedule for technically correct and complete FINAL responses to the remaining 13 questions is 
unchanged and provided below: 
  
 
Question # Interim Response Date Response Date 
RAI 376-03.08.01-47 N/A August 17, 2010 
RAI 376-03.08.01-48 N/A July 29, 2010 
RAI 376-03.08.03-21 N/A  July 26, 2010 
RAI 376-03.08.03-22 N/A  July 26, 2010 
RAI 376-03.08.03-24 N/A July 29, 2010 
RAI 376-03.08.05-24 July 15, 2010 Actual February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010  February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 9, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A August 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 2011 
 
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: Tuesday, July 13, 2010 6:08 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. 376, FSAR Ch. 3, Supplement 4 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted Supplement 2 to the response on June 8, 2010, to provide a schedule for the 
remaining 13 questions, which were affected by the work underway to address NRC comments from the April 
26, 2010, audit.  AREVA NP submitted RAI No. 376 Supplement 3 on June 24, 2010, to reflect the revised RAI 
response schedule as a result of the civil/structural re-planning activities.  
 
RAI 376 Supplement 4 revises the schedule for the response to Question 03.08.05-30 to allow time to interact 
with the NRC on the draft response. The schedule for the remaining 12 questions is unchanged.   
 
The schedule for technically correct and complete responses to the remaining 13 questions is provided below.
 
Question # Interim Response Date Response Date 
RAI 376-03.08.01-47 N/A August 17, 2010 
RAI 376-03.08.01-48 N/A July 29, 2010 
RAI 376-03.08.03-21 N/A July 26, 2010 
RAI 376-03.08.03-22 N/A July 26, 2010 
RAI 376-03.08.03-24 N/A July 29, 2010 
RAI 376-03.08.05-24 July 15, 2010 February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 9, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A August 16, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 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 (EXT)  
Sent: Thursday, June 24, 2010 11:56 AM 
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To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); RYAN 
Tom (AREVA NP INC); VAN NOY Mark (EXT); CORNELL Veronica (EXT); GARDNER George Darrell (AREVA NP INC) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 376, FSAR Ch. 3, Supplement 3 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.  AREVA NP submitted Supplement 2 to the response on June 8, 2010, to provide a schedule for the 
remaining 13 questions, which were 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 has been changed.   The schedule for 03.08.05-30 remains unchanged. 
 
Prior to submittal of the final RAI response, AREVA NP will provide an interim RAI response that 
includes: 

(1)   a description of the technical work (e.g., methodology)  
(2)   U.S. EPR FSAR revised pages, as applicable 

 
The revised schedule for an interim response and the technically correct and complete response to these 
questions is provided below. 
 
Question # Interim Response Date Response Date 
RAI 376-03.08.01-47 N/A August 17, 2010 
RAI 376-03.08.01-48 N/A July 29, 2010 
RAI 376-03.08.03-21 N/A  July 26, 2010 
RAI 376-03.08.03-22 N/A  July 26, 2010 
RAI 376-03.08.03-24 N/A July 29, 2010 
RAI 376-03.08.05-24 July 15, 2010 February 17, 2011 
RAI 376-03.08.05-25 August 16, 2010  February 8, 2011 
RAI 376-03.08.05-26 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-27 August 16, 2010 February 8, 2011 
RAI 376-03.08.05-28 October 25, 2010 February 17, 2011  
RAI 376-03.08.05-29 August 9, 2010 October 29, 2010 
RAI 376-03.08.05-30 N/A July 14, 2010 
RAI 376-03.08.05-31 October 25, 2010 February 17, 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 (EXT)  
Sent: Tuesday, June 08, 2010 3:32 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. 376, FSAR Ch. 3, Supplement 2 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and complete response to RAI 376 
on April 26, 2010.  RAI 376 Supplement 1 provided a technically correct and complete response to 1 of 14 
questions.   
 
The schedule for the response to Question 03.08.05-30 has been changed.  The final schedule for this 
question as well as the remaining questions below will be evaluated based on the information that will be 
presented at the June 9, 2010, public meeting and subsequent NRC feedback.  
 
Question # Response Date 
RAI 376-03.08.01-47 July 14, 2010 
RAI 376-03.08.01-48 August 3, 2010 
RAI 376-03.08.03-21 June 24, 2010 
RAI 376-03.08.03-22 June 24, 2010 
RAI 376-03.08.03-24 August 3, 2010 
RAI 376-03.08.05-24 August 3, 2010 
RAI 376-03.08.05-25 August 3, 2010 
RAI 376-03.08.05-26 August 3, 2010 
RAI 376-03.08.05-27 July 14, 2010 
RAI 376-03.08.05-28 August 3, 2010 
RAI 376-03.08.05-29 August 3, 2010 
RAI 376-03.08.05-30 July 14, 2010 
RAI 376-03.08.05-31 August 3, 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, May 20, 2010 4:24 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. 376, FSAR Ch. 3, Supplement 1 

Getachew, 
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AREVA NP Inc. provided a schedule for a technically correct and complete response to RAI No. 376 on April 
26, 2010.  The attached file, “RAI 376 Supplement 1 Response US EPR DC.pdf,” provides technically correct 
and complete responses to 1 of the remaining 14 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 376 Question 03.08.03-23. 
 
The response to one question, 03.08.05-30, cannot be provided at this time due to its dependence on path-to-
closure related work-planning currently being rescheduled and reviewed by the NRC.    
 
The following table indicates the respective pages in the response document, “RAI 376 Supplement 1 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376-03.08.03-23 2 2 
 
A complete answer is not provided for 13 of the 14 questions.  The schedule for a technically correct and 
complete response to these questions has been changed and is provided below. 
 
Question # Response Date
RAI 376-03.08.01-47 July 14, 2010 
RAI 376-03.08.01-48 August 3, 2010 
RAI 376-03.08.03-21 June 24, 2010 
RAI 376-03.08.03-22 June 24, 2010 
RAI 376-03.08.03-24 August 3, 2010 
RAI 376-03.08.05-24 August 3, 2010 
RAI 376-03.08.05-25 August 3, 2010 
RAI 376-03.08.05-26 August 3, 2010 
RAI 376-03.08.05-27 July 14, 2010 
RAI 376-03.08.05-28 August 3, 2010 
RAI 376-03.08.05-29 August 3, 2010 
RAI 376-03.08.05-30 June 10, 2010 
RAI 376-03.08.05-31 August 3, 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: Monday, April 26, 2010 12:49 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); RYAN 
Tom (AREVA NP INC); VAN NOY Mark (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 376 (4355,4367,4377), FSAR Ch. 3 

  
Getachew, 
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Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 376 Response US EPR DC.pdf” provides a schedule since a technically correct and 
complete response to the 14 questions is not provided.  
 
The following table indicates the respective pages in the response document, “RAI 376 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 376-03.08.01-47 2 2 
RAI 376-03.08.01-48 3 4 
RAI 376-03.08.03-21 5 6 
RAI 376-03.08.03-22 7 7 
RAI 376-03.08.03-23 8 8 
RAI 376-03.08.03-24 9 10 
RAI 376-03.08.05-24 11 12 
RAI 376-03.08.05-25 13 13 
RAI 376-03.08.05-26 14 14 
RAI 376-03.08.05-27 15 16 
RAI 376-03.08.05-28 17 19 
RAI 376-03.08.05-29 20 20 
RAI 376-03.08.05-30 21 21 
RAI 376-03.08.05-31 22 22 
 
A complete answer is not provided for 14 of the 14 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
RAI 376-03.08.01-47 July 14, 2010 
RAI 376-03.08.01-48 August 3, 2010 
RAI 376-03.08.03-21 June 24, 2010 
RAI 376-03.08.03-22 June 24, 2010 
RAI 376-03.08.03-23 May 20, 2010 
RAI 376-03.08.03-24 August 3, 2010 
RAI 376-03.08.05-24 August 3, 2010 
RAI 376-03.08.05-25 August 3, 2010 
RAI 376-03.08.05-26 August 3, 2010 
RAI 376-03.08.05-27 July 14, 2010 
RAI 376-03.08.05-28 August 3, 2010 
RAI 376-03.08.05-29 August 3, 2010 
RAI 376-03.08.05-30 May 20, 2010 
RAI 376-03.08.05-31 August 3, 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: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Thursday, March 25, 2010 2:13 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Xu, Jim; Hawkins, Kimberly; Miernicki, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 376 (4355,4367,4377), FSAR Ch. 3 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on March 11, 2010, and on March 24, 2010, you informed us that the RAI is clear and no further 
clarification is needed.  As a result, no change is made to the draft RAI.  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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Question 03.08.05-25: 

Follow-up to RAI 155, Question 03.08.05-5 

The response to this RAI provided additional information on the static FE model used to analyze 
and design the NI basemat foundation, and to determine the static bearing pressure on the 
supporting soils. The staff finds that further clarification is necessary on several issues, as 
discussed below. This clarification is necessary to determine if the foundation design meets the 
acceptance criteria in SRP 3.8.5.II. 

1. The response to Item 1 of this RAI states that the Gazetas equation was developed for 
dynamic, not static, conditions. Provide additional technical justification on why the Gazetas 
equation is appropriate for use in the equivalent-static seismic analysis of the NI structures, 
for the design of the basemat foundation, and for the evaluation of soil bearing pressures. 
This technical justification should include a comparison with results obtained from the SSI 
analysis, for all soil types considered appropriate for foundation support. 

2. The response to Item 2 of this RAI states that the simplified tri-linear soil spring stiffnesses 
are determined from the dynamic soil shear modulus. As indicated in the staff's evaluation of 
RAI 3.8.5-7, further clarification is required regarding the development and use of tri-linear 
springs in the analysis of the NI foundation basemat. The issues raised by Item 2 of this RAI 
response are evaluated under RAI 3.8.5-7. 

3. The response to Item 3 of this RAI does not address the intent of the original RAI, which 
requests AREVA to discuss the issue of variability of soil conditions (i.e., stiff and soft spots 
in the foundation soil), and their effect in the design of the NI foundation basemat. The staff 
notes that FSAR Section 2.5.4.10.3 states that, “The design of the U.S. EPR is based on 
analyses that assume the underlying layers of soil and rock are horizontal with uniform 
properties. Furthermore, the U.S. EPR is designed for application at a site where the 
foundation conditions do not have extreme variation within the foundation footprints. 
However, the design does have margin that allows for adaptation to many sites that might 
be classified as non-uniform or having highly variable properties.” From this statement, it 
follows that allowance for horizontal variability of soil conditions should be an important 
design consideration. The RAI response indicates that the softest soil case 1u bounds the 
design NI foundation basemat. It is not clear, however, if the design of the basemat has 
considered the potential effects of horizontal variability of soil conditions. Therefore, as 
requested in the original RAI, describe what studies were performed to evaluate the effects 
of different soil stiffnesses across the foundation footprint (e.g., higher soil stiffness in the 
central portion with lower soil stiffness beyond the center, and vice versa), or provide the 
technical basis for not doing such a study. 

In addition, since the RAI response appears to indicate that the softest soil case 1u bounds the 
design NI foundation basemat, provide information on how bending and shear demands in the 
basemat will be modified for the case of stiffer foundation soils, and to confirm if the use of the 
soft soil cases bound the expected demands on the basemat. 

Response to Question 03.08.05-25: 

1. Gazetas’ paper, "Foundation Vibrations," Foundation Engineering Handbook, 2nd Edition, 
H.Y. Fang, Ed., Van Nostrand Reinholds, Chapter 15, pp.553-593, 1991, forms the basis 
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for the calculation of the static foundation constants used for analysis of the Nuclear Island 
(NI) Basemat Structure.  For gravity loads and equivalent static loads, the Gazetas’ 
equation using 50 percent of the dynamic shear modulus was used for the soil springs.  
The full value has not been used for analysis. 

The foundation springs for the new basemat model analysis will be developed considering 
the Gazetas formulation and equivalent springs determined from the SASSI impedance 
data.  Best fit results will be carried forward into the analysis of the basemat model.  The 
SASSI calculated values will be used for soil bearing pressure calculations. 

2. Tri-linear soil springs are no longer used for the design of the foundation basemat.  See 
the Response to RAI 376, Question 03.08.05-27.  

3. The design of the NI foundation considers horizontal variability of the subgrade modulus.  
Seven soil cases are considered, and each applies the modulus in a nonuniform 
distribution.  Additional studies considering horizontal variability have not been performed.  
U.S. EPR FSAR Tier 2, Table 1.8-2 and Section 2.5.4.10.3 will be modified to include a 
new COL Item 2.5-11.  A COL applicant that references the U.S. EPR design certification 
will investigate and determine the horizontal variation in the seismic shear wave velocities 
for seismic Category I structures.  Horizontal variation in the seismic shear wave velocities 
should be no more than ±20 percent of the average velocity in any layer under a Seismic 
Category I structure to be considered laterally uniform. 

While soil case 1u controlled some aspects of the design, all soil cases in the U.S. EPR 
FSAR were considered in the analysis and critical section design.   

FSAR Impact: 

The U.S. EPR FSAR Tier 2, Table 1.8-2 and Section 2.5.4.10.3 will be revised as described and 
as indicated in the enclosed markup. 
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Question 03.08.05-29: 

Follow-up to RAI 155, Question 03.08.05-9 

The RAI response states that the use of a uniform subgrade modulus distribution 
underestimates soil bearing pressures, but that this is acceptable since the bearing pressure 
requirements are controlled by the larger and more massive NI structure. However, this may not 
be the case since the EPGB and ESWB structures may have different foundation material with 
bearing pressure requirements that are less than the NI structure.  Therefore, provide further 
justification for not considering the elliptical subgrade modulus distribution for all soil cases in 
determining the bearing pressure requirements for the EPGB and ESWB structures. The 
bearing pressure requirements for these structures should be specified in the FSAR along with 
a discussion of the technical bases for the requirements. This information is needed to ensure 
that the soil bearing pressures for all safety-related structures meet the acceptance criteria in 
SRP 3.8.5.II. 

The RAI response also states that Ko for the EPGB soil case 5a is 13,944 kcf.  This is 
considered to be a very high value for typical soils and as compared to all the other reported 
values.  Clarify if this value is correct.  If it is, describe how this value was determined. 

Response to Question 03.08.05-29: 

The Emergency Power Generating Building (EPGB) is a surface founded structure.  Soil bearing 
pressures were determined from a static stability analysis of the structure treating it as a rigid 
block and using the accelerations from the soil structure interaction (SSI) analysis.  The results 
were confirmed by a SASSI analysis.  The Essential Service Water Building (ESWB) is a 
partially embedded structure.  Soil bearing pressures were determined using soil springs as 
described in U.S. EPR FSAR Tier 2, Section 3.8.5.4.4.  

The dynamic spring stiffness for the EPGB and ESWB was obtained using Gazetas equations.  
The final effective spring stiffness used for analysis was derived by iterations involving 
settlement considerations for soil site characteristics for unit loads and elliptical spring stiffness 
distributions.  

The elliptical subgrade modulus distribution was used in the analysis of 1u, which was 
considered to be the worst soil case,.  Previous Nuclear Island (NI) evaluations for multiple soil 
cases using elliptical subgrade modulus distributions did not vary enough to warrant more 
iteration of soil cases for the smaller and less complex EPGB and ESWB.  The bearing pressure 
requirements of the NI will be used for these structures as well.  

The soil bearing pressures in U.S. EPR FSAR Tier 1, Table 5.0-1; Tier 2, Table 1.8-2, Table 
2.1-1, Sections 2.5.4.10.1, 3.8.4.4.3, 3.8.5.4.1, 3.8.5.5.1; and Appendix 3E.2 will be revised 
accordingly.  

The numerical value of the soil spring stiffness is for soil case 5a (hard rock) and was 
addressed during the April 2010 NRC Audit. 
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FSAR Impact: 

The U.S. EPR FSAR Tier 1, Table 5.0-1; Tier 2, Table 1.8-2, Table 2.1-1, Sections 2.5.4.10.1, 
3.8.4.4.3, 3.8.5.4.1, 3.8.5.5.1; and Appendix 3E.2 will be revised will be revised as described 
and indicated on the enclosed markup. 
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Table 5.0-1—Site Parameters for the U.S. EPR Design  
(3 Sheets) 

Wind  
Parameter  Value(s) 

Maximum Speed (Other than 
Tornado) 

The normal maximum wind speed is 145 mph. 

Tornado 
Parameter  Value(s) 

Tornado (maximum speed, pressure 
drop, radius of maximum rotational 
speed, rate of pressure drop, missile 
spectra) 

Maximum tornado wind speed of 230 mph.  
Maximum rotational speed of 184 mph. 
Maximum tornado pressure drop of 1.2 pounds per square inch 
at 0.5 psi per second.  
Radius of maximum rotational speed is 150 ft. 

Soil 
Parameter  Value(s) 

Soil properties:  
Minimum shear wave velocity Minimum shear wave velocity (low strain best estimate 

average value at bottom of basemat) of 1000 feet per second. 
Minimum static bearing capacity Minimum static bearing capacity of 22,000 lb/ft2 in localized 

areas at the bottom of the Nuclear Island, EPGB, and ESWB 
basemats and 15,000 lb/ft2 on average across the total area of 
the bottom of the Nuclear Island, EPGB, and ESWB  basemats. 

 Minimum static bearing capacity of 3,800 lbs/ft2 in localized 
areas at the bottom of the EPGB basemat and 2,700 lbs/ft2 on 
average across total area at the bottom of the EPGB basemat. 

 Minimum static bearing capacity of 17,800 lbs/ft2 in localized 
areas at the bottom of the ESWB basemat and 5,500 lbs/ft2 on 
average across total area at the bottom of the ESWB basemat. 

Minimum dynamic bearing capacity Minimum dynamic bearing capacity of 35,000 26,000 lb/ft2 at 
the bottom of the Nuclear Island, EPGB, and ESWB basemats. 

 Minimum dynamic bearing capacity of 10,800 lbs/ft2 at the 
bottom of the EPGB basemat. 

 Minimum dynamic bearing capacity of 28,200 lbs/ft2 at the 
bottom of the ESWB basemat. 

Liquefaction potential No potential for liquefaction. 
Maximum ground water level Maximum ground water level is 3.3 ft below grade. 
Maximum Differential Settlement 
(across the basemat) 

1/2 inch in 50 ft in any direction. 

Slope Failure Potential No slope failure potential is considered in the design of safety-
related SSC for U.S. EPR design certification. 

03.08.05-29
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2.5-1 A COL applicant that references the U.S. EPR design certification 
will use site-specific information to investigate and provide data 
concerning geological, seismic, geophysical, and geotechnical 
information.  

2.5.1

2.5-2 A COL applicant that references the U.S. EPR design certification 
will review and investigate site-specific details of seismic, 
geophysical, geological, and geotechnical information to 
determine the safe shutdown earthquake (SSE) ground motion for 
the site and compare site-specific ground motion to the Certified 
Seismic Design Response Spectra (CSDRS) for the U.S. EPR.

2.5.2

2.5-3 A COL applicant that references the U.S. EPR design certification 
will compare the final site-specific soil characteristics with the 
U.S. EPR design generic soil parameters and verify that the site-
specific seismic  characteristics are enveloped by the CSDRS 
(anchored at 0.3 g PGA) and the 10 generic soil profiles discussed 
in Sections 2.5.2, 2.5.4.7 and 3.7.1 and summarized in 
Table 3.7.1-6.

2.5.2.6
2.5.4.7

2.5-4 A COL applicant that references the U.S. EPR design certification 
will verify that site-specific foundation soils beneath the 
foundation basemats of Seismic Category I structures have the 
capacity to support the bearing pressure with a factor of safety of 
3.0 under static conditions or 2.0 under dynamic conditions, 
whichever is greater.

2.5.4.10.1

2.5-5 A COL applicant that references the U.S. EPR design certification 
will investigate site-specific surface and subsurface geologic, 
seismic, geophysical, and geotechnical aspects within 25 miles 
around the site and evaluate any impact to the design.  The COL 
applicant will demonstrate that no capable faults exist at the site 
in accordance with the requirements of 10 CFR 100.23 and of 10 
CFR 50, Appendix S.  If non-capable surface faulting is present 
under foundations for safety-related structures, the COL applicant 
will demonstrate that the faults have no significant impact on the 
structural integrity of safety-related structures, systems, or 
components.

2.5.3

2.5-6 A COL applicant that references the U.S. EPR design certification 
will present site-specific information about the properties and 
stability of soils and rocks that may affect the nuclear power plant 
facilities under both static and dynamic conditions, including the 
vibratory ground motions associated with the CSDRS and the site-
specific SSE.

2.5.4

 Table 1.8-2—U.S. EPR Combined License Information Items
 Sheet 6 of 37

Item No. Description Section

03.08.05-29



U.S. EPR FINAL SAFETY ANALYSIS REPORT

Tier 2  Revision  3—Interim  Page 1.8-12

2.5-7 A COL applicant that references the U.S. EPR design certification 
will verify that the predicted differential settlement value of ½ in 
per 50 ft in any direction across the foundation basemat of a 
Seismic Category I structure is not exceeded.  Settlement values 
larger than this may be demonstrated acceptable by performing 
additional site-specific evaluations.

2.5.4.10.2

2.5-8 A COL applicant that references the U.S. EPR design certification 
will evaluate site-specific information concerning the stability of 
earth and rock slopes, both natural and manmade (e.g., cuts, fill, 
embankments, dams, etc.), of which failure could adversely affect 
the safety of the plant.

2.5.5

2.5-9 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

2.5.4.2

2.5-10 A COL applicant that references the U.S. EPR design certification 
will investigate and determine the uniformity of the underlying 
layers of site specific soil conditions beneath the foundation 
basemats.  The classification of uniformity or non-uniformity will 
be established by a geotechnical engineer.

2.5.4.10.3

2.5-11 A COL applicant that references the U.S. EPR design certification 
will investigate and determine the horizontal variation in the 
seismic shear wave velocities for Seismic Category I structures.  
Horizontal variation in the seismic shear wave velocities should 
be no more than �20 percent of the average velocity in any layer 
under a Seismic Category I structure to be considered laterally 
uniform.

2.5.4.10.3

3.1-1 A COL applicant that references the U.S. EPR design certification 
will identify the site-specific QA Program Plan that demonstrates 
compliance with GDC-1.

3.1.1.1.1

3.2-1 A COL applicant that references the U.S. EPR design certification 
will identify the seismic classification of applicable site-specific 
SSC that are not identified in Table 3.2.2-1.

3.2.1

3.2-2 A COL applicant that references the U.S. EPR design certification 
will identify the quality group classification of applicable site-
specific SSC important to safety that are not identified in 
Table 3.2.2-1.

3.2.2

 Table 1.8-2—U.S. EPR Combined License Information Items
 Sheet 7 of 37

Item No. Description Section

03.08.05-25
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the dead weight of the structure and components and 25 percent of the live load.  The 
maximum bearing pressure under safe shutdown earthquake loads combined with 
other loads, as described in Section 3.8.5, is 26,00035,000  lb/ft2.  Refer to Appendix 3E 
for details of these bearing pressures under the basemat (GDC 2).

A COL applicant that references the U.S. EPR design certification will verify that site-
specific foundation soils beneath the foundation basemats of Seismic Category I 
structures have the capacity to support the bearing pressure with a factor of safety of 
3.0 under static conditions,. or 2.0 under dynamic conditions, whichever is greater.

2.5.4.10.2 Settlement

Safety-related structures, systems and components are housed primarily in structures 
supported by the foundation basemat for the NI Common Basemat Structures and 
independent foundation basemats for the EPGBs and the ESWBs.  The design of the 
Seismic Category I foundations for the U.S. EPR is based on a maximum differential 
settlement of ½ inch per 50 feet in any direction across the basemat.  Settlements 
within this limit will not adversely affect the function of safety-related structures, 
systems, or components based on the design basis for relative displacements between 
SSC (GDC 2).

Total settlement is dependent on site-specific conditions, construction sequence, 
loading conditions, and excavation and dewatering plans.  It is expected that all elastic 
settlement and most of the consolidation settlement will occur by the time of 
completion of construction.  There are limited interfaces between systems located on 
different basemats.  The effects of settlement and differential settlement are 
considered where these interfaces occur.  As described in Section 3.8.4.1.8 and 
Section 3.8.4.1.9, the design of safety-related buried conduits and piping is site-
specific.  These features will be designed for site-specific values of settlement and 
differential settlement expected at the interface with the foundation basemat after 
connections are made.  Alternatively, site-specific structural features such as tunnels 
may be used to limit the imposition of differential settlement.

A COL applicant that references the U.S. EPR design certification will verify that the 
predicted differential settlement value of ½ inch per 50 feet in any direction across the 
foundation basemat of a Seismic Category I structure is not exceeded.  Settlement 
values larger than this may be demonstrated acceptable by performing additional site-
specific evaluations.

Section 3.8.5.7 addresses settlement monitoring.

2.5.4.10.3 Uniformity and Variability of Foundation Support Media

The U.S.EPR design considers a broad range of subsurface conditions, and the effects 
of these various conditions were evaluated by an extensive series of SSI analyses which 
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A COL applicant that references the U.S. EPR design certification will investigate and 
determine the horizontal variation in the seismic shear wave velocities for Seismic 
Category I structures.  Horizontal variation in the seismic shear wave velocities should 
be no more than ±20 percent of the average velocity in any layer under a Seismic 
Category I structure to be considered laterally uniform.

If the site is found to have a dip angle greater than 20 degrees, or the site is found to 
have non-uniform soil conditions within a profile, site-specific analysis will be 
performed.  This site-specific analysis may involve soil structure interaction analysis 
and/or an analysis that demonstrates that the foundation basemat stresses resulting 
from the variation of subgrade modulus or shear wave velocity across the footprint are 
within the design margin for the U.S. EPR foundation basemats.  In addition, these 
considerations may be assessed with the information developed in accordance with RG 
1.132 and RG 1.138 to determine if additional site investigation measures are necessary 
or if site improvement measures should be undertaken.

2.5.4.10.4 Site Investigation for Uniform Sites

For sites that are expected to be uniform, RG 1.132, Appendix D, provides guidance on 
the spacing and depth of borings of the geotechnical investigation for Seismic Category 
I structures.  Specific language in the Regulatory Guide indicates a spacing of 100 feet 
supplemented with borings on the periphery and at the corners for favorable, uniform 
geologic conditions.

For foundation engineering purposes, a series of primary borings should be drilled on a 
grid pattern that encompasses the NI Common Basemat Structures foundation 
footprint and an area 40 feet beyond the boundaries of the foundation basemat 
footprint, plus the area that encompasses the other near surface-founded Seismic 
Category I structures for the U.S. EPR.

The 40-foot extension for the grid of borings is established from a Boussinesq analysis 
of the zone of influence of the foundation basemat which shows that the net change in 
the effective vertical overburden stress is less than 7 percent at a distance of 40 feet 
from the edge of the foundation basemat.  The grid need not be of equal spacing in the 
two orthogonal directions, but it should be oriented in accordance with the true dip 
and strike of the rock. If geologic conditions are such that true dip and strike are not 
obvious, or if the dip is practically flat, then the orientation of the grid can be 
consistent with the major orthogonal lines of the NI Common Basemat Structures.

The depth of borings should be determined on the basis of the geologic conditions.  
Borings should be extended to a depth sufficient to define the site geology and to 
sample materials that may swell during excavation, may consolidate subsequent to 
construction, may be unstable under earthquake loading, or whose physical properties 
would affect foundation behavior or stability.  At least one-fourth of the primary 
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Section 3.7.2 for information on the extrapolation of the GT STRUDL finite 
element model for the seismic analysis).

� Conduct a static analysis of the EPGBs using equivalent static seismic loads; and 
other applicable design loads.

� Provide input for the design of reinforced concrete structural elements. 

The finite element model of the EPGBs consists of SBHQ6 and SBHT6 elements 
representing the load carrying reinforced concrete walls and slabs, as these element 
types are suitable for capturing both the in-plane and out-of-plane effects from the 
corresponding applied loads. 

Compression only spring boundary conditions are utilized to represent the soil and 
accurately capture uplift effects in the foundation basemat design.  The EPGB is a 
surface-founded structure. Bearing soil pressures were determined considering a rigid 
block subject to the accelerations obtained from the SSI analysis. The results were 
confirmed by a SASSI analysis.

For uniformity of site characteristics, the required bearing pressure will be the same as 
for the NI.

The equivalent SSI model includes modifications to the stiffness of the various 
composite beams at elevation 51 feet, 6 inches, as well as modifications to account for 
cracking.  The stiffness of these composite beams is included in the SASSI 2000 model 
to capture out-of-plane response.  Stiffness of the composite beams is not required in 
the static analysis model as only in-plane stresses in the concrete slab are determined.

For the composite beams and floor slab at elevation 51 feet, 6 inches, the 
corresponding floor accelerations from the SASSI analysis output are applied to 
tributary floor areas and walls to obtain the seismic loads associated with the out-of-
plane loads.  Dead load, live load, equipment loads, and piping loads are combined 
with the seismic loads.  The composite beams are analyzed outside of the finite 
element model.  Structural design of the composite beams is in accordance with the 
provisions of ANSI/AISC N690-1994 (R2004).

The in-plane and out-of-plane results from the GT STRUDL equivalent static analysis 
are extracted and used to design reinforced concrete shear walls and slabs according to 
provisions of ACI 349-01.  The evaluation of walls and slabs for external hazards (e.g., 
tornado generated missiles and blast loads) is also performed by local wall and slab 
analyses.  Structural element reinforcement is designed to provide sufficient ductility.

Additional information on the seismic analysis approach for the EPGBs is contained in 
Section 3.7.2.
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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. 

The design of concrete foundations for Seismic Category I structures is performed 
using the strength-design methods described in ACI 349-01.  The ductility provisions 
of ACI 349-01 are satisfied to provide a steel reinforcing failure mode and to prevent 
concrete failure for design basis loadings.  

Foundation design is performed for the spectrum of soil cases described in 
Section 3.7.1.  Section 2.5 and Section 3.7 describe seismic parameters and design 
methods used for analyzing and designing Seismic Category I structures. 

Soil-structure interaction and structure-soil-structure interaction effects are 
considered in the seismic analyses of Seismic Category I structures as described in 
Section 3.7.2.  Figure 3B-1 illustrates separation distances between Seismic Category I 
structures upon which these interaction evaluations are based.

The NI Common Basemat Structure is designed for an average static soil bearing 
pressure of 15,000 14,500 pounds per square foot and a dynamicmaximum static 
bearing pressure of 35,00034,560 pounds per square foot.  Accordingly, Seismic 
Category I foundations are sized and reinforced to accommodate these bearing 
pressure values.
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Maximum soil bearing pressures under the NI Common Basemat Structure foundation 
basemat are 22,000 pounds per square foot for static loading conditions, and 
35,00026,000 pounds per square foot for dynamic loading conditions.

In addition to forces and moments due to soil spring analyses, the NI Common 
Basemat Structure foundation basemat for the U.S. EPR plant considers other 
settlement effects (e.g., consolidation, construction sequence, lateral soil variability) by 
assuming a flexural settlement of 0.25 inches in 50 feet.  The effects of other flexural 
settlement of the NI foundation basemat are investigated through manual calculations 
by representing the basemat as one foot wide fixed-fixed Bernoulli beams displaced at 
one support.  The total differential displacement at the support of each strip is obtained 
by linearly extrapolating 0.25 inches per 50 feet for the entire length of the strip.  The 
resulting values of moment and shear are calculated using an effective concrete 
modulus of elasticity adjusted for creep relaxation.  The maximum values for moment 
and shear are applied over the entire length of the strip.  These moment and shear 
values are then manually included with the results of the ANSYS model to provide a 
design that accounts for flexure and shear associated with the soil spring analysis and 
flexure and shear associated with other settlements.

The effects of tilt settlement on the soil bearing pressure were investigated by rotating 
the ANSYS model of the Nuclear Island about the East-West axis.  The increases in soil 
bearing pressure within the NI Common Basemat were negligible.

Differential settlements and local settlements within the perimeter of the foundation 
are not likely to affect the structures, systems, or components due to the extremely 
thick foundation stiffened by numerous shear walls. The combined stiffness allows the 
NI Common Basemat Structure foundation basemat to bridge potential foundation 
irregularities.

For worst-case loading combinations on the NI Common Basemat Structure 
foundation basemat, the time history methodology used to calculate sliding and uplift 
safety factors due to seismic loadings is described in Section 3.8.5.4.2.  The calculated 
values meet the requirements of Table 3.8-11.

For worst-case loading combinations on the RB internal structures basemat above the 
containment liner, the minimum safety factor against sliding is 0.16 occurring for soil 
case 2sn4u, based solely on friction between the liner and the supporting concrete.  
Because friction will not prevent sliding, the surrounding concrete haunch wall is 
designed with sufficient capacity to resist the total base shear force.  The minimum 
safety factor against overturning is 1.22 occurring for soil case 2sn4u.

3.8.5.5.2 Emergency Power Generating Buildings Foundation Basemats 

Appendix 3E provides details of the design of the EPGB foundation basemats critical 
sections.

03.08.05-29



U.S. EPR FINAL SAFETY ANALYSIS REPORT

Tier 2  Revision  3—Interim  Page 3E-173

Foundation Stability

The EPGB is evaluated for stability against overturning, sliding, and floatation for the 
generic soil profiles used in establishing the certified plant design.  Shear keys in the 
form of grade beams around the periphery of the building and in the middle of the 
building are used to ensureenhance stability.  The calculated factors of safety against 
overturning,  sliding and floatation satisfy the acceptance criteria. 

The sliding and overturning factors are determined using load combination containing 
dead load (D), lateral earth pressure (H), SSE (E’), hydrostatic load (F), and buoyant 
force (Fb).  The floatation factor of safety is determined based on dead load (D) and 
buoyant force (Fb).  The factor of safety against overturning is determined using 
energy method. 

For uniformity of site characteristics, the required bearing pressures will be the same 
as the NI.

The maximum dynamic pressure is 6966 psf and the average static pressure is 2712 psf.

Design Criteria

SSI analysis by the Bechtel Code SASSI 2000 (v. 3.1) is used to determine enveloping 
structural response accelerations for development of equivalent static SSE loads for the 
GT STRUDL FEM.

The use of GT STRUDL for the design of the critical sections is described in 
Sections 3.8.4.4.3 and Sections 3.8.5.4.3.  Design forces and moments are extracted 
from GT STRUDL analyses for basemat foundation and superstructure component 
design.

All applicable loads used for the design of the critical sections located within the 
EPGBs are described in Sections 3.8.4.3.1 and 3.8.5.3; the applicable loading 
combinations are described in Sections 3.8.4.3.2 and 3.8.5.3.  The design also 
accommodates the soil analysis cases shown in Table 3.7.1-6.

Reinforced concrete and structural steel components (including composite beams) are 
designed in accordance with the applicable codes, standards, and specifications 
described in Sections 3.8.4.2 and 3.8.5.2.

Minimum Factors of Safety
Sliding Overturning Floatation

Required Calculated Required Calculated Required Calculated
1.10 1.10 1.10 61.9 1.10 8.50

03.08.05-29



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


