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ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]
Sent: Monday, August 09, 2010 11:59 AM
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. 222, FSAR Ch 3, 

Supplement 4
Attachments: RAI 222 Supplement 4 Response US EPR DC.pdf

Getachew, 
 
AREVA NP Inc. provided responses to 2 of the 16 questions of RAI No. 222 on July 6, 2009.  AREVA NP 
submitted Supplement 1 to the response to RAI No. 222 on July 20, 2009, to address 1 of the remaining 14 
questions.  AREVA NP submitted Supplement 2 to the response to RAI No. 222 on September 11, 2009, to 
address 12 of the remaining 13 questions. AREVA NP submitted Supplement 3 to the response to RAI No. 222 
on November 13, 2009, to address the remaining question. 
 
As a result of the civil/structural re-planning activities, the attached file, “RAI 222 Supplement 4 Response US 
EPR DC.pdf” provides a revised response to Question 03.08.03-18. 
 
The following table indicates the respective pages in the response document, “RAI 222 Supplement 4 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 222 — 03.08.03-18 2 3 

 
This concludes the formal AREVA NP response to RAI 222, and there are no questions from this RAI for which 
AREVA NP has not provided responses. 
 
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: Pederson Ronda M (AREVA NP INC)  
Sent: Friday, November 13, 2009 5:23 PM 
To: 'Tesfaye, Getachew' 
Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); KOWALSKI David (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 222, FSAR Ch 3, Supplement 3 

Getachew, 
 
AREVA NP Inc. provided responses to 2 of the 16 questions of RAI No. 222 on July 6, 2009.  Supplement 1 
response to RAI No. 222 was sent on July 20, 2009 to address 1 of the remaining questions.  Supplement 2 
response to RAI No. 222 was sent on September 11, 2009 to address 12 of the remaining questions. 
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The attached file, “RAI 222 Supplement 3 Response US EPR DC.pdf” provides a technically correct and 
complete response to the one remaining question, as committed. 
 
Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout 
format which supports the response to RAI 222 Question 03.06.02-20. 
 
The following table indicates the respective pages in the response document, “RAI 222 Supplement 3 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 222 — 03.06.02-20 2 3 
 
This concludes the formal AREVA NP response to RAI 222, and there are no questions from this RAI for which 
AREVA NP has not provided responses. 
 
Sincerely, 
  

Ronda Pederson  
ronda.pederson@areva.com  
Licensing Manager, U.S. EPR Design Certification  
AREVA NP Inc. 
An AREVA and Siemens company  
3315 Old Forest Road  
Lynchburg, VA  24506-0935    
Phone: 434-832-3694  
Cell: 434-841-8788  

From: Pederson Ronda M (AREVA NP INC)  
Sent: Friday, September 11, 2009 7:44 PM 
To: 'Tesfaye, Getachew' 
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); WELLS Russell D (AREVA NP INC) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 222, FSAR Ch 3, Supplement 2  
Getachew, 
 
AREVA NP Inc. (AREVA NP ) provided technically correct and complete response to 2 of the 16 questions of 
RAI 222 on July 6, 2009 and indicated a response to 03.08.03-18 would be provided by July 24, 2004.  The 
proprietary and non-proprietary versions of the response to RAI No. 222, Supplement 1 were submitted via 
AREVA NP Inc. letter, “Response to U.S. EPR Design Certification Application RAI No. 222, Supplement 1“ 
NRC 09:076, dated July 20, 2009.  The enclosure to that letter provided a technically correct and complete 
response to 1 of the remaining 14 questions. The attached file, “RAI 222 Supplement 2 Response US EPR 
DC.pdf” provides technically correct and complete responses to 12 of the remaining 13 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 222 Questions 03.06.02-21, 03.06.02-23, and 03.06.02-31. 
 
The following table indicates the pages in the response document, “RAI 222 Supplement 2 Response US EPR 
DC.pdf” that contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page
RAI 222 — 03.04.02-8 2 2 
RAI 222 — 03.04.02-9 3 3 
RAI 222 — 03.06.02-21 4 5 
RAI 222 — 03.06.02-22 6 8 
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RAI 222 — 03.06.02-23 9 10 
RAI 222 — 03.06.02-24 11 11 
RAI 222 — 03.06.02-25 12 15 
RAI 222 — 03.06.02-26 16 17 
RAI 222 — 03.06.02-27 18 18 
RAI 222 — 03.06.02-28 19 19 
RAI 222 — 03.06.02-29 20 22 
RAI 222 — 03.06.02-31 
(items 1 and 2) 

23 24 

 
The schedule for a technically correct and complete response to the remaining question has been changed as 
a result of questions raised during an interdisciplinary review.  The revised schedule for the remaining 
response is provided below:   
 
Question # Response Date 
RAI 222 — 03.06.02-20 November 13, 2009 
 
Sincerely, 
  
 Ronda Pederson  
ronda.pederson@areva.com  
Licensing Manager, U.S. EPR Design Certification  
AREVA NP Inc. 
An AREVA and Siemens company  
3315 Old Forest Road  
Lynchburg, VA  24506-0935    
Phone: 434-832-3694  
Cell: 434-841-8788  

From: Pederson Ronda M (AREVA NP INC)  
Sent: Monday, July 20, 2009 5:58 PM 
To: 'Tesfaye, Getachew' 
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); WELLS Russell D (AREVA NP INC) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 222, FSAR Ch 3, Supplement 1 

Getachew, 
 
AREVA NP Inc. (AREVA NP ) provided technically correct and complete response to 2 of the 16 questions of 
RAI 222 on July 6, 2009 and indicated a response to 03.08.03-18 would be provided by July 24, 2004.  The 
proprietary and non-proprietary versions of the response to RAI No. 222, Supplement 1 are submitted via 
AREVA NP Inc. letter, “Response to U.S. EPR Design Certification Application RAI No. 222, Supplement 1“ 
NRC 09:076, dated July 20, 2009.  The enclosure to that letter provides a technically correct and complete 
response to the question in RAI No. 222, Supplement 1.  An affidavit to support withholding of information from 
public disclosure, per 10CFR2.390(b), is provided as an enclosure to that letter.   
 
The following table indicates the pages in the response document, “RAI 222 Supplement 1 Response US EPR 
DC.pdf” that contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page
RAI 222 — 03.08.03-18 2 10 
 
 
The schedule for a technically correct and complete response to the remaining questions of RAI 222 is 
unchanged and is provided below. 
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Question # Response Date 
RAI 222 — 03.04.02-8 September 11, 2009 
RAI 222 — 03.04.02-9 September 11, 2009 
RAI 222 — 03.06.02-20 September 11, 2009 
RAI 222 — 03.06.02-21 September 11, 2009 
RAI 222 — 03.06.02-22 September 11, 2009 
RAI 222 — 03.06.02-23 September 11, 2009 
RAI 222 — 03.06.02-24 September 11, 2009 
RAI 222 — 03.06.02-25 September 11, 2009 
RAI 222 — 03.06.02-26 September 11, 2009 
RAI 222 — 03.06.02-27 September 11, 2009 
RAI 222 — 03.06.02-28 September 11, 2009 
RAI 222 — 03.06.02-29 September 11, 2009 
RAI 222 — 03.06.02-31 (items 1 and 2) September 11, 2009 
 
 
Sincerely, 
  

Ronda Pederson  
ronda.pederson@areva.com  
Licensing Manager, U.S. EPR Design Certification  
AREVA NP Inc. 
An AREVA and Siemens company  
3315 Old Forest Road  
Lynchburg, VA  24506-0935    
Phone: 434-832-3694  
Cell: 434-841-8788  

  
 

From: WELLS Russell D (AREVA NP INC)  
Sent: Monday, July 06, 2009 10:11 AM 
To: 'Getachew Tesfaye' 
Cc: Pederson Ronda M (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 222, FSAR Ch 3 

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 222 Response US EPR DC.pdf” provides a technically correct and complete response to 2 
of the 16 questions.  
 
Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout 
format which supports the response to RAI 222 Questions 03.06.02-19 and 03.06.02-31. 
 
The following table indicates the respective pages in the response document, “RAI 222 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 222 — 03.04.02-8 2 2 
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RAI 222 — 03.04.02-9 3 3 
RAI 222 — 03.06.02-19 4 4 
RAI 222 — 03.06.02-20 5 5 
RAI 222 — 03.06.02-21 6 6 
RAI 222 — 03.06.02-22 7 7 
RAI 222 — 03.06.02-23 8 8 
RAI 222 — 03.06.02-24 9 9 
RAI 222 — 03.06.02-25 10 10 
RAI 222 — 03.06.02-26 11 11 
RAI 222 — 03.06.02-27 12 12 
RAI 222 — 03.06.02-28 13 13 
RAI 222 — 03.06.02-29 14 14 
RAI 222 — 03.06.02-30 15 15 
RAI 222 — 03.06.02-31 16 17 
RAI 222 —03.08.03-18 18 19 
 
A complete answer is not provided for 14 of the 16.  The schedule for a technically correct and complete 
response to these questions is provided below. 
 
Question # Response Date 
RAI 222 — 03.04.02-8 September 11, 2009 
RAI 222 — 03.04.02-9 September 11, 2009 
RAI 222 — 03.06.02-20 September 11, 2009 
RAI 222 — 03.06.02-21 September 11, 2009 
RAI 222 — 03.06.02-22 September 11, 2009 
RAI 222 — 03.06.02-23 September 11, 2009 
RAI 222 — 03.06.02-24 September 11, 2009 
RAI 222 — 03.06.02-25 September 11, 2009 
RAI 222 — 03.06.02-26 September 11, 2009 
RAI 222 — 03.06.02-27 September 11, 2009 
RAI 222 — 03.06.02-28 September 11, 2009 
RAI 222 — 03.06.02-29 September 11, 2009 
RAI 222 — 03.06.02-31 
(items 1 and 2) 

September 11, 2009 

RAI 222 —03.08.03-18 July 24, 2009 
 
 
Sincerely, 
 
 
(Russ Wells on behalf of)  
Ronda Pederson 
ronda.pederson@areva.com 
Licensing Manager, U.S. EPR Design Certification 
New Plants Deployment 
AREVA NP, Inc.  
An AREVA and Siemens company  
3315 Old Forest Road 
Lynchburg, VA  24506-0935   
Phone: 434-832-3694 
Cell: 434-841-8788 
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From: Getachew Tesfaye [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Friday, June 05, 2009 4:10 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Hernando Candra; Samir Chakrabarti; Jim Xu; Ching Ng; Jennifer Dixon-Herrity; Michael Miernicki; Jay Patel; Joseph 
Colaccino; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 222 (2746, 2699,2720), FSAR Ch. 3 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on May 11, 2009, and discussed with your staff on May 29, 2009.  Draft RAI Questions 03.06.02-20 and 
03.06.02-31 were modified as a result of that discussion.  The schedule we have established for review of your 
application assumes technically correct and complete responses within 30 days of receipt of RAIs.  For any 
RAIs that cannot be answered within 30 days, it is expected that a date for receipt of this information will be 
provided to the staff within the 30 day period so that the staff can assess how this information will impact the 
published schedule. 

 
Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
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Response to  

Request for Additional Information No. 222 (2746, 2699, 2720), Revision 0, 
Supplement 7 

6/05/2009

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

Docket No. 52-020 
SRP Section: 03.04.02 - Analysis Procedures 

SRP Section: 03.06.02 - Determination of Rupture Locations and Dynamic Effects 
Associated with the Postulated Rupture of Piping 

SRP Section: 03.08.03 - Concrete and Steel Internal Structures of Steel or 
Concrete Containments 

Application Section: FSAR Ch. 3 

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

(EMB2)



AREVA NP Inc.  
Response to Request for Additional Information No. 222, Supplement 4 
U.S. EPR Design Certification Application Page 2 of 3 

Question 03.08.03-18: 

During a telephone conference held on April 8, the NRC and AREVA NP agreed upon the 
specific data subset that would be provided to support the NRC confirmatory analysis.  
Accordingly, the NRC staff is requesting that AREVA NP provide the data and supporting 
information described below:  

a) One or more DVDs containing the ANSYS (.db) and the input (.txt) files to create the ANSYS 
(.db) file for RBIS truncated model, including all boundary condition files.  This model 
corresponds to the FEM model described in US EPR FSAR Section 3.8.3.4.1 and shown in 
Figures 3.8-32 through 3.8-37.  

b) Load files for the applicable N-S or E-W direction earthquake (E and Ecommon load files) 
that corresponds to the soil case with the highest ZPAs (or the case with the highest 
shear/overturning forces) but lowest ZPA Modification Factor.  AREVA will determine this 
and provide an explanation for the choice.  A description of these files will be provided to 
explain their meaning and how they were developed. 

c) Some of the loadings (other than the concrete elements) are represented as (a) uniform 
pressures (e.g., certain dead loads, percentage of live load, fluid loads, etc.) and (b) 
concentrated forces (e.g., for equipment).  These loadings must also be accelerated by the 
response spectra. Consequently, these loadings must be converted to equivalent lumped 
masses or material densities. AREVA will either make this conversion or provide sufficient 
information to enable the NRC to make this conversion. 

d) Accelerations in the input loading file (Item (b) above) will include the equivalent static 
accelerations in the selected direction with seismic modification factors included, or if 
separate, will so indicate.  AREVA NP will explain how the equivalent static accelerations 
were obtained including where they were obtained. The SASSI model may not contain the 
same node locations as the refined static NI model with the RBIS, thus AREVA NP will 
explain how the seismic acceleration values from SASSI analysis are applied to the 
truncated RBIS model. AREVA NP will verify that these acceleration factors are the same as 
those used in the full NI FEM for design. 

Seismic floor response spectra (translation and rotation) in the selected governing direction 
(e.g., N-S and associated rotation about E-W) at the base of the RBIS model at 7 percent 
damping, for the soil case identified in Item (b) above.  AREVA NP will indicate whether 
spectra correspond to the specific location at the base (bottom) of the RBIS.  If not, AREVA 
NP will provide the spectra at the closest node beneath the base of the RBIS and the 
closest node above the base of the RBIS.  If responses of the two spectra are not similar 
(i.e., within 10%) throughout the frequency range of interest, AREVA NP will interpolate 
between them to obtain the expected spectra at the base of the RBIS. AREVA NP will verify 
that floor response spectra are taken from the lumped mass stick model shown on FSAR 
Figure 3.7.2-3. If this is the case, AREVA NP will also provide the spectra in the reactor 
building containment and shield building closest to the RBIS haunch elevation. This will 
enable the NRC to determine the extent of any amplification from the base to the top of the 
haunch that may affect the overall response of the RBIS. AREVA NP will provide spectra in 
graphical and electronic form (e.g., Excel or text format). 

e) In addition to the requested floor response spectra, AREVA NP will provide acceleration (or 
displacement) time histories for translation and rotation corresponding to spectra determined 



AREVA NP Inc.  
Response to Request for Additional Information No. 222, Supplement 4 
U.S. EPR Design Certification Application Page 3 of 3 

from Item (e) above. AREVA NP will verify that these time histories are obtained directly 
from the SASSI analysis building response for the soil case identified in Item (b) above. 

f) RBIS responses (displacements, member forces) for representative nodal locations and 
structural elements covering the different elevations (top to bottom) and locations (e.g., 
compartments and platforms) within each elevation. These responses are expected to 
correspond to those obtained from the full ANSYS NI FEM that allows uplift as used in the 
design analysis presented in the U.S. EPR FSAR. AREVA NP will verify that these 
responses are the forces and displacements only from analysis of the horizontal direction 
selected in (b) above. Displacements will be made at more flexible locations, while member 
forces will be made at more rigid locations.  Presentation will be created and provided in 
EXCEL format.  Explanation will be provided for choice of locations. 

g) To address potential differences in the results of the confirmatory analysis and the design 
basis results discussed in (g) above, AREVA NP will re-run the RBIS model provided to the 
NRC using the same FEM model (fixed base boundary conditions) and equivalent static 
loadings discussed in Items (a) and (b) above and will provide the complete set of 
responses (displacements, member forces) for the RBIS using the default set of such 
responses available in ANSYS.  This will be provided in electronic form. 

h) Validation of re-run analysis results using the fixed base RBIS model discussed in (h) above 
with the results obtained from the full NI model containing the RBIS discussed in (g) above. 
This will be achieved by creating additional Excel tables that compare RBIS responses from 
Item (h) above for the same representative locations discussed in Item (g) above.  If 
comparison of the results of (g) and (h) show significant differences, then (g) will be 
performed using the full ANSYS NI FEM with fixed base conditions.  In demonstration, 
AREVA NP will provide a representative subset of results from the full ANSYS NI FEM that 
allows uplift. 

i) AREVA NP will state the version of ANSYS used and describe in technical terms the 
platform used to execute ANSYS (e.g., IBM PC Windows, bit size, and type(s) of 
processors) for the original design basis evaluation in the FSAR (Item (g) above) and for the 
re-run performed for item (h) above. 

j) Information needed to understand the FEM model, loading, analytical method, and 
interpretation of results that is otherwise not provided in the RBIS model description 
currently presented in U.S. EPR FSAR, Section 3.8.3.4.1 and shown in Figure 3.8-32. The 
description will be in sufficient detail to minimize the need for further discussion. 

Response to Question 03.08.03-18: 

The confirmatory analysis is not required because seismic modification factors have been 
eliminated from the U.S. EPR design.  The response to this question is superseded by the 
Response to RAI 376, Question 03.08.01-48.  

FSAR Impact: 

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