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ArevaEPRDCPEm Resource

From: DUNCAN Leslie E (AREVA NP INC) [Leslie.Duncan@areva.com]
Sent: Thursday, April 09, 2009 12:41 PM
To: Getachew Tesfaye
Cc: Pederson Ronda M (AREVA NP INC); DELANO Karen V (AREVA NP INC); BENNETT Kathy 

A (OFR) (AREVA NP INC)
Subject: Response to  U.S. EPR Design Certification Application RAI No. 101, Supplement 2
Attachments: RAI 101 Supplement 2 Response US EPR DC.pdf

Getachew, 
 
AREVA NP Inc. provided a schedule for a technically correct and complete response to RAI No. 101 on 
February 19, 2009.  The attached file, “RAI 101 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 support the response to RAI 101 Question 16-68. 
 
The following table indicates the respective pages in the response document, “RAI 101 Supplement 2 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 101 — 16-68 2 3 
 
This concludes the formal AREVA NP response to RAI 101, and there are no questions from this RAI for which 
AREVA NP has not provided responses. 
 
Sincerely, 
 
(on the behalf of Ronda Pederson) 
  
Les Duncan 
Licensing Engineer 
AREVA NP Inc. 
An AREVA and Siemens Company 
Tel: (434) 832-2849 
Leslie.Duncan@areva.com 
  
 

From: Pederson Ronda M (AREVA NP INC)  
Sent: Thursday, February 19, 2009 6:41 PM 
To: 'Getachew Tesfaye' 
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); PORTER Thomas (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 101, Supplement 1 

Getachew, 
 
AREVA NP Inc. (AREVA NP) provided responses to 54 of the 71 questions of RAI No. 101 on December, 
2008.  The attached file, “RAI 101 Supplement 1 Response US EPR DC.pdf” provides technically correct and 
complete responses to 16 of the remaining 17 questions, as committed.   
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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 101 Questions 16-56, 16-57, 16-61, 16-67, 16-69, 16-72, 16-77, 16-
79, and 16-103. 
 
The following table indicates the respective pages in the response document, “RAI 101 Supplement 1 
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 101 — 16-54 2 2 
RAI 101 — 16-55 3 3 
RAI 101 — 16-56 4 4 
RAI 101 — 16-57 5 5 
RAI 101 — 16-61 6 6 
RAI 101 — 16-66 7 7 
RAI 101 — 16-67 8 8 
RAI 101 — 16-68 9 9 
RAI 101 — 16-69 10 10 
RAI 101 — 16-70 11 11 
RAI 101 — 16-72 12 12 
RAI 101 — 16-74 13 13 
RAI 101 — 16-76 14 14 
RAI 101 — 16-77 15 15 
RAI 101 — 16-79 16 16 
RAI 101 — 16-82 17 17 
RAI 101 — 16-103 18 18 
 
The schedule for a technically correct and complete response to the remaining question has been changed 
and is provided below: 
 
Question # Response Date 
RAI 101 — 16-68 April 9, 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 US)  
Sent: Friday, December 12, 2008 4:39 PM 
To: 'Getachew Tesfaye' 
Cc: PORTER Thomas (EXT); DUNCAN Leslie E (AREVA US); BENNETT Kathy A (OFR) (AREVA US); DELANO Karen V 
(AREVA US) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 101 (931), FSARCh. 16 
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Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 101 Response US EPR DC.pdf” provides technically correct and complete responses to 54 
of the 71 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 101 Questions 16-58, 16-59, 16-60, 16-63, 16-64, 16-65, 16-71, 16-
73, 16-75, 16-78, 16-80, 16-81, 16-83, 16-84, 16-85, 16-86, 16-87, 16-89, 16-91, 16-92, 16-93, 16-94, 16-95, 
16-96, 16-97, 16-98, 16-99, 16-100, 16-101, 16-102, 16-104, 16-107, 16-109, 16-110, 16-112, 16-113, 16-114, 
16-115, 16-116, 16-117, 16-118, 16-122, 16-123, and 16-124. 
 
The following table indicates the respective page(s) in the response document, “RAI 101 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 101 — 16-54 2 2 
RAI 101 — 16-55 3 3 
RAI 101 — 16-56 4 4 
RAI 101 — 16-57 5 5 
RAI 101 — 16-58 6 6 
RAI 101 — 16-59 7 7 
RAI 101 — 16-60 8 8 
RAI 101 — 16-61 9 9 
RAI 101 — 16-62 10 10 
RAI 101 — 16-63 11 11 
RAI 101 — 16-64 12 12 
RAI 101 — 16-65 13 13 
RAI 101 — 16-66 14 14 
RAI 101 — 16-67 15 15 
RAI 101 — 16-68 16 16 
RAI 101 — 16-69 17 17 
RAI 101 — 16-70 18 18 
RAI 101 — 16-71 19 19 
RAI 101 — 16-72 20 20 
RAI 101 — 16-73 21 22 
RAI 101 — 16-74 23 23 
RAI 101 — 16-75 24 24 
RAI 101 — 16-76 25 25 
RAI 101 — 16-77 26 26 
RAI 101 — 16-78 27 27 
RAI 101 — 16-79 28 28 
RAI 101 — 16-80 29 29 
RAI 101 — 16-81 30 30 
RAI 101 — 16-82 31 31 
RAI 101 — 16-83 32 32 
RAI 101 — 16-84 33 33 
RAI 101 — 16-85 34 34 
RAI 101 — 16-86 35 35 
RAI 101 — 16-87 36 36 
RAI 101 — 16-88 37 37 
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RAI 101 — 16-89 38 38 
RAI 101 — 16-90 39 39 
RAI 101 — 16-91 40 40 
RAI 101 — 16-92 41 41 
RAI 101 — 16-93 42 42 
RAI 101 — 16-94 43 43 
RAI 101 — 16-95 44 44 
RAI 101 — 16-96 45 45 
RAI 101 — 16-97 46 46 
RAI 101 — 16-98 47 47 
RAI 101 — 16-99 48 48 
RAI 101 — 16-100 49 49 
RAI 101 — 16-101 50 50 
RAI 101 — 16-102 51 54 
RAI 101 — 16-103 55 55 
RAI 101 — 16-104 56 56 
RAI 101 — 16-105 57 57 
RAI 101 — 16-106 58 58 
RAI 101 — 16-107 59 59 
RAI 101 — 16-108 60 60 
RAI 101 — 16-109 61 61 
RAI 101 — 16-110 62 62 
RAI 101 — 16-111 63 63 
RAI 101 — 16-112 64 64 
RAI 101 — 16-113 65 66 
RAI 101 — 16-114 67 67 
RAI 101 — 16-115 68 68 
RAI 101 — 16-116 69 69 
RAI 101 — 16-117 70 70 
RAI 101 — 16-118 71 71 
RAI 101 — 16-119 72 72 
RAI 101 — 16-120 73 73 
RAI 101 — 16-121 74 74 
RAI 101 — 16-122 75 75 
RAI 101 — 16-123 76 76 
RAI 101 — 16-124 77 77 
 
A complete answer is not provided for 17 of the 71 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
RAI 101 — 16-54 February 19, 2009 
RAI 101 — 16-55 February 19, 2009 
RAI 101 — 16-56 February 19, 2009 
RAI 101 — 16-57 February 19, 2009 
RAI 101 — 16-61 February 19, 2009 
RAI 101 — 16-66 February 19, 2009 
RAI 101 — 16-67 February 19, 2009 
RAI 101 — 16-68 February 19, 2009 
RAI 101 — 16-69 February 19, 2009 
RAI 101 — 16-70 February 19, 2009 
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RAI 101 — 16-72 February 19, 2009 
RAI 101 — 16-74 February 19, 2009 
RAI 101 — 16-76 February 19, 2009 
RAI 101 — 16-77 February 19, 2009 
RAI 101 — 16-79 February 19, 2009 
RAI 101 — 16-82 February 19, 2009 
RAI 101 — 16-103 February 19, 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: Wednesday, November 12, 2008 8:14 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Hien Le; Michael Marshall; Peter Hearn; Joseph Colaccino; John Rycyna 
Subject: U.S. EPR Design Certification Application RAI No. 101 (931), FSARCh. 16 
 
Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on October 16, 2008, and discussed with your staff on October 28, 2008.  None of the  draft RAI question 
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. 101 Supplement 2 

11/12/2008

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

Docket No. 52-020 
SRP Section: 16 - Technical Specifications 

Application Section: TS Section 3.4 

QUESTIONS for Technical Specification Branch (CTSB) 



AREVA NP Inc. 

Response to Request for Additional Information No. 101 Supplement 2 
U.S. EPR Design Certification Application Page 2 of 3 

Question 16-68: 

TS Bases B 3.4.11, Low Temperature Overpressure Protection (LTOP) System. 

Justify that LCO 3.4.11, items a, b, c, and d, ensures LTOP is Operable and assure that it was 
developed from FSAR 5.2.2.2.2.  Several of the mass and heat input transients were identified 
as being covered by other analyses without further discussion.  Revise TS Bases B 3.4.11 to 
provide proper references or include any additional information needed to justify that LCO 
3.4.11, items a, b, c, and d,  ensures LTOP is Operable.   

This additional information will be used to ensure that the LCO statement is accurate and 
complete, and adequately justified. 

Response to Question 16-68:

U.S. EPR FSAR Tier 2, Section 5.2.2.2.2 presents the low temperature overpressure protection 
(LTOP) analyses.  As stated in Section 5.2.2.2.2, "low temperature overpressure protection is 
operable during startup and shutdown conditions at or below the reactor pressure vessel (RPV) 
brittle fracture protection function enable temperature."  The LTOP analyses are performed 
over the range of initial reactor coolant system (RCS) temperatures at which LTOP is operable.   
Correspondingly, U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications LCO 3.4.11 is 
applicable in Mode 4 when any RCS cold leg temperature is less than or equal to the LTOP 
arming temperature specified in the Pressure-Temperature Limitations Report (PTLR), in Mode 
5, and in Mode 6 when the reactor vessel head is on.  The minimum LTOP arming temperature 
specified in the PTLR will be such that the LTOP analysis spans the temperature range at which 
LTOP is operable.  As stated in the response to RAI Batch 64, Question 05.03.02-5, AREVA NP 
will submit a generic PTLR to satisfy requirements in the Technical Specifications. 

U.S. EPR FSAR Tier 2, Section 5.2.2.2.2 also states, the "capacity of the PSRVs at the reduced 
LTOP setpoints is sufficient to provide overpressure protection."  Two pressurizer safety relief 
valves (PSRV) are used for overpressure protection during low temperature operations.  U.S. 
EPR FSAR Tier 2, Chapter 16, Technical Specifications LCO 3.4.11 Item “d”, Option 1 requires 
for LTOP Operability two PSRVs which are LTOP capable with lift settings within the limits 
specified in the PTLR.  LCO 3.4.11 Item “d”, Option 1, therefore, is consistent with the LTOP 
analyses for required relief capacity and valve setpoints.  LCO 3.4.11 Item “d”, Option 2 requires 
for LTOP Operability a depressurized RCS and an RCS vent of  10.1 square inches.  U.S. 
EPR FSAR Tier 2, Table 5.4-9, identifies the PSRV throat area calculated to achieve the 
minimum specified relief capacity.  The value for the PSRV has been determined to be 4.5 
square inches instead of the stated 4.6 square inches.  This value will be changed in Table 5.4-
9.  As stated in the U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications Bases for LCO 
3.4.11, the required vent of  10.1 square inches is twice the calculated PSRV throat area with 
margin; therefore, it will provide equivalent or greater relief capability than LCO 3.4.11 Item “d”, 
Option 1.

The LTOP analyses presented in U.S. EPR FSAR Tier 2, Section 5.2.2.2.2 consider four mass 
input events.  The first event is the unplanned start of four medium head safety injection (MHSI) 
pumps simultaneously with a failure of one large miniflow line to open.  As stated in U.S. EPR 
FSAR Tier 2, Section 5.2.2.2.2, permissive "P17 holds open the large miniflow lines to prevent 
overpressurizing the RCS if this scenario occurs, however one large miniflow line is assumed to 
fail closed."    LCO 3.4.11 Item “b” requires that the miniflow lines are open for any MHSI pump 



AREVA NP Inc. 

Response to Request for Additional Information No. 101 Supplement 2 
U.S. EPR Design Certification Application Page 3 of 3 

capable of injecting into the RCS.  The LCO thus defines the bounding initial conditions for the 
analyzed event.  The U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications Bases for 
LCO 3.4.11 will be revised to reflect the analyses performed.   

The second and third mass input events are charging pump and extra borating system (EBS) 
pump injection, respectively.  The LTOP analyses assume full injection capacity for these 
events and there are no corresponding LCOs. 

The fourth mass input event is the release of accumulators into the RCS.  U.S. EPR FSAR Tier 
2 Section 5.2.2.2.2 will be modified to explain the accumulator isolation valve will be electrically 
de-energized to prevent inadvertent opening.  LCO 3.4.11 Item “a” requires that the 
accumulators are isolated from injecting into the RCS.  The control identified in the LCO allows 
the analysis to exclude the event in accordance with Branch Technical Position 5-2.  The U.S. 
EPR FSAR Tier 2, Chapter 16, Technical Specifications Bases for LCO 3.4.11 will be revised to 
reflect this exclusion.   A Note in LCO 3.4.11 allows an accumulator to be unisolated when 
accumulator pressure is less than the maximum RCS pressure for the existing RCS cold leg 
temperature allowed by the pressure-temperature (P-T) limit curves provided in the PTLR.  An 
accumulator at this pressure cannot pressurize the RCS above the P-T limits, which are the 
LTOP analysis acceptance criteria. 

The LTOP analyses presented in U.S. EPR FSAR Tier 2, Section 5.2.2.2.2, consider three heat 
input events.  The first event is the startup of a reactor coolant pump (RCP) with the secondary 
temperature 50F higher than the primary temperature.  LCO 3.4.11 Item “c” prevents the reactor 
coolant pumps (RCP) from starting unless the secondary side water temperature of each steam 
generator is  50°F above each of the RCS cold leg temperatures.  The LCO thus defines the 
bounding initial conditions for the analyzed event. 

The second and third heat input events are pressurizer heaters energizing and residual heat 
removal system isolation, respectively.  The LTOP analyses assume the maximum heat addition 
for these events and there are no corresponding LCOs. 

The preceding discussion justifies that LCO 3.4.11, Items a, b, c, and d ensure LTOP is 
operable and are developed from the LTOP analyses presented in U.S. EPR FSAR Tier 2, 
Section 5.2.2.2.2.  The applicable temperature range and the relief valve capacity and setpoints 
are consistent between the LTOP analysis and LCO 3.4.11.  The LCO controls to exclude 
events from analysis and define the bounding initial conditions for analysis bound the LTOP 
events that are analyzed and presented in U.S. EPR FSAR Tier 2, Section 5.2.2.2.2. 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Chapter 16, Technical Specifications Bases for LCO 3.4.11, Table 5.4-9 
and Section 5.2.2.2 will be revised as described in the response and indicated on the enclosed 
markup.
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