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ArevaEPRDCPEm Resource

From: Pederson Ronda M (AREVA NP INC) [Ronda.Pederson@areva.com]
Sent: Wednesday, August 26, 2009 7:04 PM
To: Tesfaye, Getachew
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); SLIVA 

Dana (AREVA NP INC); VAN NOY Mark (EXT)
Subject: Response to U.S. EPR Design Certification Application RAI No. 211, FSAR Ch. 3, 

Supplement 2
Attachments: RAI 211 Supplement 2 Response US EPR DC.pdf

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided responses to 6 of the 10 questions of RAI No. 211 on May 26, 2009.  
AREVA NP submitted Supplement 1 to the response on July 13, 2009, to address 3 of the remaining 
questions.  The attached file, “RAI 211 Supplement 2 Response US EPR DC.pdf” provides technically correct and 
complete responses to the 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 211 Question 03.03.02-3. 
 
The following table indicates the respective pages in the response document, RAI 211 Supplement 2 Response 
US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 211 — 03.03.02-3 2 5 
 
This concludes the formal AREVA NP response to RAI 211, 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: Monday, July 13, 2009 5:42 PM 
To: 'Getachew Tesfaye' 
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); VAN NOY Mark (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 211, FSAR Ch. 3, Supplement 1 

Getachew, 
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AREVA NP Inc. (AREVA NP) provided responses to 6 of the 10 questions of RAI No. 211 on May 26, 
2009.  The attached file, “RAI 211 Supplement 1 Response US EPR DC.pdf” provides technically 
correct and complete responses to 3 of the remaining 4 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 responses to RAI 211 Questions 03.03.01-3, and 03.04.02-7. 
 
The following table indicates the respective pages in the response document, “RAI 211 Supplement 1 
Response US EPR DC.pdf” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 211 — 03.03.01-3 2 3 
RAI 211 — 03.04.02-7 4 4 
RAI 211 — 03.05.03-10 5 5 
 
The schedule for a technically correct and complete response to the remaining 1 question is 
unchanged and provided below: 
  
 
Question # Response Date 
RAI 211 — 03.03.02-3 August 26, 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: Tuesday, May 26, 2009 3:09 PM 
To: 'Getachew Tesfaye' 
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); VAN NOY Mark (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 211, FSAR Ch. 3 

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 211 Response US EPR DC.pdf” provides technically correct and complete responses to 6 of 
the 10 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 211 Questions 03.09.03-21, 03.12-12, 03.12-13, and 03.12-16. 
 



3

The following table indicates the respective pages in the response document, “RAI 211 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 211 — 03.03.01-3 2 3 
RAI 211 — 03.03.02-3 4 6 
RAI 211 — 03.04.02-7 7 7 
RAI 211 — 03.05.03-10 8 8 
RAI 211 — 03.08.01-31 9 10 
RAI 211 — 03.09.03-21 11 11 
RAI 211 — 03.12-12 12 12 
RAI 211 — 03.12-13 13 14 
RAI 211 — 03.12-15 15 15 
RAI 211 — 03.12-16 16 16 
 
A complete answer is not provided for 4 of the 10 questions.  The schedule for technically correct and 
complete responses to these questions is provided below. 
 
Question # Response Date
RAI 211 — 03.03.01-3 July 14, 2009 
RAI 211 — 03.03.02-3 August 26, 2009 
RAI 211 — 03.04.02-7 July 14, 2009 
RAI 211 — 03.05.03-10 July 14, 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: Getachew Tesfaye [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Thursday, April 23, 2009 7:46 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: David Jeng; Jim Xu; Abdul Sheikh; Kaihwa Hsu; Anthony Hsia; Michael Miernicki; Joseph Colaccino; ArevaEPRDCPEm 
Resource 
Subject: U.S. EPR Design Certification Application RAI No. 211 (2435, 2437,2438, 2439, 2462, 2442, 2376), FSAR Ch. 3 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on April 7, 2009, and discussed with your staff on April 20, 2009.  Draft RAI Question 03.12-14 was 
deleted 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. 
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Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
 



 
 
Hearing Identifier:  AREVA_EPR_DC_RAIs  
Email Number:  757  
 
Mail Envelope Properties   (5CEC4184E98FFE49A383961FAD402D31012E95DA)  
 
Subject:   Response to U.S. EPR Design Certification Application RAI No. 211, FSAR Ch. 
3, Supplement 2  
Sent Date:   8/26/2009 7:04:19 PM  
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From:    Pederson Ronda M (AREVA NP INC) 
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Response to  

Request for Additional Information No. 211, Supplement 2 

4/23/2009

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

Docket No. 52-020 
SRP Section: 03.03.01 - Wind Loading 

SRP Section: 03.03.02 - Tornado Loads 
SRP Section: 03.04.02 - Analysis Procedures 

SRP Section: 03.05.03 - Barrier Design Procedures 
SRP Section: 03.08.01 - Concrete Containment 

SRP Section: 03.09.03 - ASME Code Class 1, 2, and 3 Components 
SRP Section: 03.12 - ASME Code Class 1, 2, and 3 Piping Systems and Piping 

Components and Their Associated Supports 

Application Section: FSAR Ch. 3 

QUESTIONS for Structural Engineering Branch 2 (ESBWR/ABWR Projects) (SEB2) 
QUESTIONS for Engineering Mechanics Branch 1 (AP1000/EPR Projects) (EMB1) 



AREVA NP Inc. 

Response to Request for Additional Information No. 211, Supplement 2 
U.S. EPR Design Certification Application Page 2 of 5 

Question 03.03.02-3: 

a. In Question 03.03.02-1(2) of RAI 126, the staff had asked what methods were used to 
qualify the Nuclear Auxiliary Building (NAB) for tornado loading.  AREVA in its written 
response stated that the methodology of ASCE 43 and Limit State A would be utilized to 
ensure that the NAB does not collapse under tornado loads and affect adjacent Seismic 
Category I Nuclear Island Common Basemat structures.  The staff has concluded that 
the response needs additional information in order to be acceptable. The concern of the 
staff is that ASCE 43-05 provides seismic design criteria for SSCs in nuclear facilities 
and has not been accepted by the staff for general use.  The limit states and other 
criteria in ASCE 43-05 were developed for seismic loads not wind loads.  Limit states 
define levels of acceptable damage with structures designed to Limit State A expected to 
have significant damage.  AREVA also stated that the NAB is evaluated for tornado 
loadings per RG 1.143 due to its classification as RW-IIa per RG 1.143.  RG 1.143 
provides design tornado wind loads that are 3/5ths of the tornado wind load of RG 1.76.  
These design loads are appropriate for a stand-alone facility, but in this instance the 
NAB is adjacent to Category I structures.   SRP Section 3.7.2, subsection 3.7.2 II.8 C, 
which addresses the interaction of a non Category I structure with a Category I structure 
states that a non-Category I structure analyzed and designed to prevent its failure under 
SSE conditions, should have a margin of safety that is equivalent to that of a Category I 
structure.  The same design approach is applicable to the design of non Category I 
structures for tornado loads as the tornado wind represents an extreme environmental 
load and the level of protection provided the Category I structure should be no less than 
that provided under a seismic load.  AREVA should provide and discuss the design 
tornado wind velocity, tornado loads, loading combinations, and design code used in the 
design and analysis of the NAB structure.  If its design under tornado loading conditions 
will not provide a margin of safety that is equivalent to that of a Category I structure,  
AREVA should provide the methods of analysis, acceptance criteria, expected damage, 
critical sections and calculated displacements of the NAB for staff review. 

b. In FSAR Section 3.3.2.3 (Effect of Failure of Structures or Components not Designed for 
Tornado Loads), it states that for the ACB and the TB ‘one of the above methods’ will be 
utilized to ensure that due to tornado loading, the adjacent Nuclear Island Basemat 
Structure is protected from the failure of either the ACB or TB.  In Question 03.03.02-
1(3) of RAI 126, the staff had asked for additional information as it was not clear what 
methods were being referenced and how they were to be used to ensure that adjacent 
Nuclear Island Basemat Structures were protected from failure of the ACB or TB due to 
tornado loading.  In its written response, AREVA stated that the methods referred to are 
the three bulleted items in U.S. EPR FSAR Tier 2, Section 3.3.2.3. Specifically, the three 
methods referred to are: 

The adjacent non-Seismic Category I structure is designed to resist applicable 
tornado loadings. 

The integrity of a Seismic Category I structure is evaluated for failure of an adjacent 
non-Seismic Category I structure during a design basis tornado to verify the 
functionality and continued operation of the Seismic Category I structure during and 
after the tornado. 

A structural barrier(s) is provided to protect the Seismic Category I structure from 
failure of the adjacent non-Seismic Category I as a result of a tornado. 



AREVA NP Inc. 

Response to Request for Additional Information No. 211, Supplement 2 
U.S. EPR Design Certification Application Page 3 of 5 

AREVA stated that U.S. EPR FSAR Tier 2, Section 3.3.2.3, will be updated to state:  
“The ACB is a reinforced concrete or steel frame building. One of the methodologies 
identified in the preceding three bullets will be utilized to provide reasonable assurance 
that the ACB will not collapse under tornado loads and affect Seismic Category I Nuclear 
Island Common Basemat structures.”  U.S. EPR FSAR Tier 2, Section 3.3.2.3, will be 
updated to state:  “The TB is a steel frame building. One of the methodologies identified 
in the preceding three bullets will be utilized to provide reasonable assurance that the TB 
will not collapse under tornado loads and affect Seismic Category I Nuclear Island 
Common Basemat structures.”  U.S. EPR FSAR Tier 2, Section 3.3.2.3, 3rd bullet will be 
updated to state:  “A structural barrier(s) is provided to protect the Seismic Category I 
structure from failure of the adjacent non-Seismic Category I structure as a result of a 
tornado.”

The staff has concluded that the above response is not acceptable.  For both the ACB 
and the TB the applicant states that the FSAR will be changed to state that one of the 
methodologies identified in the three bullets will be utilized to provide reasonable 
assurance  that the ACB (or TB) will not collapse under tornado loads and affect Seismic 
Category I structures.  However, only the first bullet deals with  designing the structure to 
resist applicable tornado loads.  The second and third bullet assume the structure will 
collapse and other measures will be implemented to assure the collapse does not affect 
the functionality and continued operation of adjacent  seismic Category I structures.  To 
provide assurance that the design method used on the non-Seismic Category I structure 
is adequate to resist applicable tornado loads, an acceptable method is to implement the 
guidance provided in SRP Section 3.7.2, subsection 3.7.2 II.8, i.e. the structure should 
be designed with the same margin of safety as that of a Category I structure.  If the 
margin of safety is not equivalent to that of the Category I structure, AREVA should 
provide and discuss the detailed methods of analysis, acceptance criteria, expected 
damage, critical sections and calculated displacements for the staff’s review.  If the 
second bullet is to be implemented, AREVA should provide and discuss the methods by 
which this will be accomplished including the methods of analysis, mode of failure, 
impact loads and impact analysis of adjacent Category I structures or a similar 
description if a structural barrier identified in the third bullet is used.   Also include the 
design basis adopted for the barrier as well as design codes and acceptance criteria 
used in evaluating barrier response under the impact load of the failed structure. 

c. Acceptance Criteria 3 A. Concrete Structures of SRP Section 3.8.3 Loads and Load 
Combinations states that all loads and load combinations are to be in accordance with 
ACI 349 and RG 1.142. The reduction to 25% live load with tornado load as stated in 
FSAR Sections 3.3.2 (Tornado Loading) and 3.8.4.3.2 (Loading Combinations) 
contradict the requirements of ACI 349 and RG 1.143 Table 3 which use full live load 
instead of the 25% live load noted above.   In Question 03.03.02-1(5) of RAI 126, the 
staff had asked for the bases of this live load reduction in combination with tornado load 
and for AREVA to justify this deviation from pertinent provisions of the SRP 3.8.3.  
AREVA in its response stated that one hundred percent of the live load is used for 
structural design activities and that U.S. EPR FSAR Tier 2, Section 3.3.2, will be 
updated to state:   “One hundred percent of the design live load is considered with 
tornado load combinations.”  The staff finds this to be acceptable.  The reference to use 
twenty-five percent of the live load in U.S. EPR FSAR Tier 2, Sections 3.8.1.3.2, 
3.8.4.4.1, and 3.8.5.4.1 will be updated to state:  “Twenty-five percent of the design live 
load is considered during static analysis with seismic load combinations. The full 



AREVA NP Inc. 

Response to Request for Additional Information No. 211, Supplement 2 
U.S. EPR Design Certification Application Page 4 of 5 

potential live load is used for local analysis of structural members.”  The staff has 
concluded that this part of the response needs additional clarification in order to be 
acceptable.  The meaning of the first sentence in this revised statement is not clear and 
does not agree with the load combinations in U.S. EPR FSAR Tier 2, Sections 3.8.1.3.2 
or 3.8.4.3.2 in which the load combinations that contain either tornado load or seismic 
load also include the full live load.  Also, the first sentence of the statement seems to 
contradict the second sentence which states that the full potential live load is used for 
local analysis of structural members, although it is not clear what is meant by local 
analysis of structural members.  The applicant is requested to clarify the meaning of the 
revised statements and update the text in U.S. EPR FSAR Sections 3.8.1.3.2, 3.8.4.4.1, 
and 3.8.5.4.1 to be consistent with the relevant load combinations which include the full 
live load in combination with tornado loads and seismic loads. 

Response to Question 03.03.02-3: 

a) U.S. EPR FSAR Tier 2, Section 3.3.2 pertains to tornado design.  U.S. EPR FSAR Tier 2, 
Section 3.3.2.3 will be revised to remove reference to ASCE 43. 

The Nuclear Auxiliary Building (NAB) is a non-safety-related structure classified as 
Radwaste Seismic and, due to its location, has the potential to interact with Seismic 
Category I structures.  The NAB is classified as RW-IIA and is designed to comply with RG 
1.143 requirements as a minimum.  Tornado wind effects will be considered in NAB design 
because of its potential to interact with adjacent Category I structures.  RG 1.76 tornado 
wind characteristics above the requirements of RG 1.143 tornado wind loading will be 
considered in NAB design so that no unanalyzed loads are transferred to adjacent Category 
I SSC.

b) The Access Control Building (ACB) and Turbine Building (TB) are site-specific structures 
that are not part of the U.S. EPR certified design and the codes and standards employed in 
their design are the responsibility of the combined license (COL) applicant as described in 
U.S. EPR FSAR Tier 2, Table 1.8-2, COL Item 3.3-3.   

However, due to the proximity of these non-Category I structures to safety-related 
structures, there is the potential for structural interaction.  RG 1.76 tornado wind 
characteristics are considered in TB and ACB design so that safety functions of adjacent 
Seismic Category I structures are not impaired.  U.S. EPR FSAR Tier 2, Section 3.3.2 will be 
revised to clarify this point. 

c) U.S. EPR FSAR Tier 2, Section 3.8.1.3.2, Section 3.8.4.4.1, and Section 3.8.5.4.1 will be 
revised to clarify that the full potential live load is used in the load combinations.  Statements 
regarding tornado loading that are similar to “the full potential live load is used for local 
analysis of structural members” will be removed from U.S. EPR FSAR Tier 2, 
Section 3.8.3.4.4 and Section 3.8.4.4.1. 

U.S. EPR FSAR Tier 2, Section 3.7.2.3.1 describes the methods used to develop seismic 
forces.

The Response to RAI 155, Supplement 2, Question 03.08.01-7 and Question 03.08.03-5 
revised load combinations provided in U.S. EPR FSAR Tier 2, Section 3.8.1.3.2 and Section 
3.8.3.3.2, respectively.   
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Response to Request for Additional Information No. 211, Supplement 2 
U.S. EPR Design Certification Application Page 5 of 5 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Section 3.3.2.3, Section 3.3.3, Section 3.8.1.3.2, Section 3.8.4.4.1, and 
Section 3.8.5.4.1 will be revised as described in the response and indicated on the enclosed 
markup.



U.S. EPR Final Safety 
Analysis Report Markups 
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