ArevaEPRDCPEm Resource

From: WELLS Russell (AREVA) [Russell. Wells@areva.com]

Sent: Friday, February 25, 2011 5:32 PM

To: Tesfaye, Getachew

Cc: RYAN Tom (AREVA); BENNETT Kathy (AREVA); DELANO Karen (AREVA); ROMINE Judy

(AREVA); WILLIFORD Dennis (AREVA); HALLINGER Pat (EXTERNAL AREVA); HUDSON
Greg (AREVA); BUDZIK Dennis (AREVA)

Subject: DRAFT Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7,
Question 7.8-42

Attachments: RAI 413 Question 7.8-42 Response US EPR DC - DRAFT .pdf

Getachew,

Attached is a draft response for RAI No. 413, FSAR Ch. 7, Question 7.8-42 as shown below in advance of the
April 5, 2011 final date.

Let me know if the staff has questions or if this can be sent as a final response.

Thanks,

Russ Wells
U.S. EPR Design Certification Licensing Manager
AREVA NP, Inc.
3315 Old Forest Road, P.O. Box 10935
Mail Stop OF-57
Lynchburg, VA 24506-0935
Phone: 434-832-3884 (work)
434-942-6375 (cell)
Fax: 434-382-3884
Russell. Wells@Areva.com

From: BRYAN Martin (External RS/NB)

Sent: Thursday, February 24, 2011 1:58 PM

To: Tesfaye, Getachew

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB); WELLS Russell
(RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 6

Getachew,

AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on
September 08, 2010. Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a
revised schedule. Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a
revised schedule. Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide
technically correct and complete responses to seven questions. Supplement 4 response to RAI No. 413 was
sent on February 1, 2011, to provide technically correct and complete responses to seven questions.
Supplement 5 response to RAI No. 413 was sent on February 23, 2011, to provide technically correct and
complete responses to five questions.



Based upon the information presented to the NRC during the February 15, 2011, Public Meeting, the
schedule for the remaining questions has been changed.

The schedule for technically correct and complete responses to the remaining 14 questions is provided below:

Question # Response Date
RAI 413 07.08-13 April 21, 2011
RAI 413 07.08-17 April 5, 2011
RAI 413 07.08-19 April 5, 2011
RAI 413 07.08-21 April 5, 2011
RAI 413 07.08-22 April 5, 2011
RAI 413 07.08-26 April 5, 2011
RAI 413 07.08-27 April 5, 2011
RAI 413 07.08-28 April 5, 2011
RAI 413 07.08-29 April 5, 2011
RAI 413 07.08-32 April 14, 2011
RAI 413 07.08-35 April 14, 2011
RAI 413 07.08-38 April 14, 2011
RAI 413 07.08-39 April 5, 2011
RAI 413 07.08-42 April 5, 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: WELLS Russell (RS/NB)

Sent: Wednesday, February 23, 2011 2:08 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); BRYAN Martin (External RS/NB); RYAN
Tom (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 5

Getachew,

AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on
September 08, 2010. Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a
revised schedule. Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a
revised schedule. Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide
technically correct and complete responses to seven questions. Supplement 4 response to RAI No. 413 was
sent on February 1, 2011, to provide technically correct and complete responses to seven questions. Based
on discussions with NRC, the attached file, “RAl 413 Supplement 5 Response US EPR DC.pdf’ provides
technically correct and complete responses to five of the remaining 19 questions, as committed.

The following table indicates the respective pages in the response document, “RAl 413 Supplement 5
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.
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Question # Start Page | End Page
RAI 413 07.08-10 2 2
RAI' 413 07.08-11 3 4
RAI' 413 07.08-12 S 6
RAI' 413 07.08-14 7 7
RAI 413 07.08-16 8 8

The schedule for technically correct and complete responses to the remaining 14 questions is unchanged and
provided below:

Question # Response Date
RAI 413 07.08-13 March 15, 2011
RAI 413 07.08-17 March 15, 2011
RAI 413 07.08-19 March 31, 2011
RAI 413 07.08-21 March 2, 2011

RAI 413 07.08-22 March 2, 2011

RAI 413 07.08-26 March 31, 2011
RAI 413 07.08-27 March 2, 2011

RAI 413 07.08-28 March 2, 2011

RAI 413 07.08-29 March 31, 2011
RAI 413 07.08-32 March 31, 2011
RAI 413 07.08-35 March 2, 2011

RAI 413 07.08-38 March 2, 2011

RAI 413 07.08-39 March 2, 2011

RAI 413 07.08-42 March 15, 2011
Sincerely,

Russ Wells

U.S. EPR Design Certification Licensing Manager

AREVA NP, Inc.

3315 Old Forest Road, P.O. Box 10935

Mail Stop OF-57

Lynchburg, VA 24506-0935

Phone: 434-832-3884 (work)
434-942-6375 (cell)

Fax: 434-382-3884
Russell. Wells@Areva.com

From: BRYAN Martin (External RS/NB)
Sent: Tuesday, February 01, 2011 6:06 PM
To: 'Tesfaye, Getachew'



Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB)
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 4

Getachew,

AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on
September 08, 2010. Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a
revised schedule. Supplement 2 response to RAI No. 413 was sent on December 13, 2010, to provide a
revised schedule. Supplement 3 response to RAI No. 413 was sent on January 28, 2011, to provide
technically correct and complete responses to seven questions. Based on discussions with NRC, the attached
file, “RAI 413 Supplement 4 Response US EPR DC.pdf’ provides technically correct and complete responses
to seven of the remaining 26 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 413 Question 07.08-20.

The following table indicates the respective pages in the response document, “RAl 413 Supplement 4
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 413 07.08-15 2 2
RAI' 413 07.08-18 3 4
RAI' 413 07.08-20 5 6
RAI' 413 07.08-23 7 11
RAI 413 07.08-25 12 14
RAI' 413 07.08-33 15 19
RAI 413 07.08-34 20 33

The schedule for technically correct and complete responses to the remaining 19 questions is unchanged and
provided below:

Question # Response Date
RAI 413 07.08-10 March 15, 2011
RAI 413 07.08-11 March 15, 2011
RAI 413 07.08-12 March 15, 2011
RAI 413 07.08-13 March 15, 2011
RAI 413 07.08-14 March 15, 2011
RAI 413 07.08-16 March 15, 2011
RAI 413 07.08-17 March 15, 2011
RAI 413 07.08-19 March 31, 2011
RAI 413 07.08-21 March 2, 2011
RAI 413 07.08-22 March 2, 2011
RAI 413 07.08-26 March 31, 2011
RAI 413 07.08-27 March 2, 2011
RAI 413 07.08-28 March 2, 2011
RAI 413 07.08-29 March 31, 2011
RAI 413 07.08-32 March 31, 2011
RAI 413 07.08-35 March 2, 2011
RAI 413 07.08-38 March 2, 2011
RAI 413 07.08-39 March 2, 2011




| RAI 413 07.08-42 March 15, 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 (External RS/NB)

Sent: Friday, January 28, 2011 5:41 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB)
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 3

Getachew,

The proprietary and non-proprietary responses for RAI 413 Supplement 3 are submitted via AREVA NP Inc.
letter, "Response to U.S. EPR Design Certification Application RAI No. 413, Supplement 3, Questions 07.08-
24,07.08-30, 07.08-31, 07.08-36, 07.08-37, 07.08-40, and 07.08-41" NRC 11:010, dated January 28, 2011.
An affidavit to support withholding of information from public disclosure, per 10CFR2.390(b), is provided as an
enclosure to that letter.

AREVA NP provided a schedule for technically complete and correct responses to the questions in
RAI 413 on September 08, 2010. Supplement 1 response to RAI No. 413 was sent on November 19,
2010, to provide a revised schedule. Supplement 2 response to RAI No. 413 was sent on December
13, 2010, to provide a revised schedule.

The following table indicates the respective pages in the response document, “RAl 413 Supplement 3
Response US EPR DC.pdf’ that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 413 07.08-24 2 11
RAI 413 07.08-30 12 12
RAI 413 07.08-31 13 22
RAI 413 07.08-36 23 24
RAI 413 07.08-37 25 26
RAI 413 07.08-40 27 38
RAI 413 07.08-41 39 43

To provide additional time to interact with the NRC a revised schedule is provided below (bolded dates have
changed).



Question # Response Date
RAI 413 07.08-10 March 15, 2011

RAI 413 07.08-11 March 15, 2011

RAI 413 07.08-12 March 15, 2011

RAI 413 07.08-13 March 15, 2011

RAI 413 07.08-14 March 15, 2011

RAI 413 07.08-15 March 2, 2011

RAI 413 07.08-16 March 15, 2011

RAI 413 07.08-17 March 15, 2011

RAI 413 07.08-18 March 2, 2011

RAI 413 07.08-19 March 31, 2011
RAI 413 07.08-20 March 2, 2011

RAI 413 07.08-21 March 2, 2011

RAI 413 07.08-22 March 2, 2011

RAI 413 07.08-23 March 2, 2011

RAI 413 07.08-25 March 2, 2011

RAI 413 07.08-26 March 31, 2011
RAI 413 07.08-27 March 2, 2011

RAI 413 07.08-28 March 2, 2011

RAI 413 07.08-29 March 31, 2011
RAI 413 07.08-32 March 31, 2011
RAI 413 07.08-33 March 2, 2011

RAI 413 07.08-34 March 2, 2011

RAI 413 07.08-35 March 2, 2011

RAI 413 07.08-38 March 2, 2011

RAI 413 07.08-39 March 2, 2011

RAI 413 07.08-42 March 15, 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 (External RS/NB)

Sent: Monday, December 13, 2010 8:40 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); RYAN Tom (RS/NB); PANNELL George
(CORP/QP)

Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7, Supplement 2

Getachew,



AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on
September 08, 2010. Supplement 1 response to RAI No. 413 was sent on November 19, 2010, to provide a revised
schedule.

To provide additional time to interact with the NRC a revised schedule is provided below (bolded dates have changed).

Question # Response Date
RAI 413 07.08-10 March 15, 2011
RAI 413 07.08-11 March 15, 2011
RAI 413 07.08-12 March 15, 2011
RAI 413 07.08-13 March 15, 2011
RAI 413 07.08-14 March 15, 2011
RAI 413 07.08-15 January 28, 2011
RAI 413 07.08-16 March 15, 2011
RAI 413 07.08-17 March 15, 2011
RAI 413 07.08-18 January 28, 2011
RAI 413 07.08-19 February 22, 2011
RAI 413 07.08-20 January 28, 2011
RAI 413 07.08-21 January 28, 2011
RAI 413 07.08-22 January 28, 2011
RAI 413 07.08-23 January 28, 2011
RAI 413 07.08-24 January 28, 2011
RAI 413 07.08-25 January 28, 2011
RAI 413 07.08-26 February 22, 2011
RAI 413 07.08-27 January 28, 2011
RAI 413 07.08-28 January 28, 2011
RAI 413 07.08-29 February 22, 2011
RAI 413 07.08-30 January 28, 2011
RAI 413 07.08-31 January 28, 2011
RAI 413 07.08-32 February 22, 2011
RAI 413 07.08-33 January 28, 2011
RAI 413 07.08-34 January 28, 2011
RAI 413 07.08-35 January 28, 2011
RAI 413 07.08-36 January 28, 2011
RAI 413 07.08-37 January 28, 2011
RAI 413 07.08-38 January 28, 2011
RAI 413 07.08-39 January 28, 2011
RAI 413 07.08-40 January 28, 2011
RAI 413 07.08-41 January 28, 2011
RAI 413 07.08-42 March 15, 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 (External RS/NB)

Sent: Friday, November 19, 2010 4:51 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); PANNELL George (CORP/QP)
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7

Getachew,

AREVA NP provided a schedule for technically complete and correct responses to the questions in RAI 413 on
September 08, 2010. To provide additional time to interact with the NRC a revised schedule is provided below for
questions 07.08-36, 07.08-39, and 07.08-41.

Question # Response Date
RAI 413 07.08-10 March 15, 2011
RAI 413 07.08-11 March 15, 2011
RAI 413 07.08-12 March 15, 2011
RAI 413 07.08-13 March 15, 2011
RAI 413 07.08-14 March 15, 2011
RAI 413 07.08-15 December 17, 2010
RAI 413 07.08-16 March 15, 2011
RAI 413 07.08-17 March 15, 2011
RAI 413 07.08-18 December 17, 2010
RAI 413 07.08-19 January 28, 2011
RAI 413 07.08-20 December 17, 2010
RAI 413 07.08-21 January 28, 2011
RAI 413 07.08-22 December 17, 2010
RAI 413 07.08-23 December 17, 2010
RAI 413 07.08-24 January 28, 2011
RAI 413 07.08-25 December 17, 2010
RAI 413 07.08-26 December 17, 2010
RAI 413 07.08-27 December 17, 2010
RAI 413 07.08-28 December 17, 2010
RAI 413 07.08-29 January 28, 2011
RAI 413 07.08-30 January 28, 2011
RAI 413 07.08-31 January 28, 2011
RAI 413 07.08-32 January 28, 2011
RAI 413 07.08-33 December 17, 2010
RAI 413 07.08-34 December 17, 2010
RAI 413 07.08-35 January 28, 2011
RAI 413 07.08-36 December 15, 2010
RAI 413 07.08-37 January 28, 2011
RAI 413 07.08-38 December 17, 2010
RAI 413 07.08-39 December 15, 2010
RAI 413 07.08-40 January 28, 2011
RAI 413 07.08-41 December 15, 2010
RAI 413 07.08-42 March 15, 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 (External RS/NB)

Sent: Wednesday, September 08, 2010 4:33 PM

To: Tesfaye, Getachew

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); PANNELL George (CORP/QP)
Subject: Response to U.S. EPR Design Certification Application RAI No. 413, FSAR Ch. 7

Getachew,
Attached please find AREVA NP Inc.’s response to the subject request for additional information RAI 413.

The following table indicates the respective pages in the response document, “RAI 413 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page |
RAI 413 07.08-10 2 2
RAI 413 07.08-11 3 3
RAI 413 07.08-12 4 4
RAI 413 07.08-13 5 5
RAI 413 07.08-14 6 6
RAI 413 07.08-15 7 7
RAI 413 07.08-16 8 8
RAI 413 07.08-17 9 9
RAI 413 07.08-18 10 10
RAI 413 07.08-19 11 11
RAI 413 07.08-20 12 12
RAI 413 07.08-21 13 13
RAI 413 07.08-22 14 14
RAI 413 07.08-23 15 15
RAI 413 07.08-24 16 16
RAI 413 07.08-25 17 18
RAI 413 07.08-26 19 19
RAI 413 07.08-27 20 20
RAI 413 07.08-28 21 21
RAI 413 07.08-29 22 22
RAI 413 07.08-30 23 23
RAI 413 07.08-31 24 24
RAI 413 07.08-32 25 25
RAI 413 07.08-33 26 26
RAI' 413 07.08-34 27 27
RAI 413 07.08-35 28 28
RAI 413 07.08-36 29 29
RAI 413 07.08-37 30 30




RAI 413 07.08-38 31 31
RAI 413 07.08-39 32 32
RAI 413 07.08-40 33 33
RAI 413 07.08-41 34 34
RAI 413 07.08-42 35 35

A complete answer is not provided for 33 of the 33 questions. The schedule for a technically correct and
complete response to these questions is provided below.

Question # Response Date
RAI 413 07.08-10 March 15, 2011
RAI 413 07.08-11 March 15, 2011
RAI 413 07.08-12 March 15, 2011
RAI 413 07.08-13 March 15, 2011
RAI 413 07.08-14 March 15, 2011
RAI 413 07.08-15 December 17, 2010
RAI 413 07.08-16 March 15, 2011
RAI 413 07.08-17 March 15, 2011
RAI 413 07.08-18 December 17, 2010
RAI 413 07.08-19 January 28, 2011
RAI 413 07.08-20 December 17, 2010
RAI 413 07.08-21 January 28, 2011
RAI 413 07.08-22 December 17, 2010
RAI 413 07.08-23 December 17, 2010
RAI 413 07.08-24 January 28, 2011
RAI 413 07.08-25 December 17, 2010
RAI 413 07.08-26 December 17, 2010
RAI 413 07.08-27 December 17, 2010
RAI 413 07.08-28 December 17, 2010
RAI 413 07.08-29 January 28, 2011
RAI 413 07.08-30 January 28, 2011
RAI 413 07.08-31 January 28, 2011
RAI 413 07.08-32 January 28, 2011
RAI 413 07.08-33 December 17, 2010
RAI 413 07.08-34 December 17, 2010
RAI 413 07.08-35 January 28, 2011
RAI 413 07.08-36 November 19, 2010
RAI 413 07.08-37 January 28, 2011
RAI 413 07.08-38 December 17, 2010
RAI 413 07.08-39 November 19, 2010
RAI 413 07.08-40 January 28, 2011
RAI 413 07.08-41 November 19, 2010
RAI 413 07.08-42 March 15, 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: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Monday, August 09, 2010 3:46 PM

To: ZZ-DL-A-USEPR-DL

Cc: Mott, Kenneth; Spaulding, Deirdre; Jackson, Terry; Canova, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource
Subject: U.S. EPR Design Certification Application RAI No. 413(4772), FSAR Ch. 7

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on June 4, 2010, and discussed with your staff on July 22, 2010. Draft RAl Questions 07.08-19, 07.08-21,
07.08-23, and 07.08-41,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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Request for
Additional Information No. 413(4772), Revision 1
8/9/2010

U.S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 07.08 - Diverse Instrumentation and Control Systems
Application Section: ANP-10304

QUESTIONS for Instrumentation, Controls and Electrical Engineering 1
(AP1000/EPR Projects) (ICE1)



AREVA NP Inc.

Response to Request for Additional Information No. 413
U.S. EPR Design Certification Application Page 2 of 4

Question 07.08-42:

Since signal diversity is credited between the two sub-systems of the Protection System (PS),
identify the reactor trip and engineered safety feature actuation functions that will be assigned to
sub-systems A and B.

10 CFR Part 50, Appendix A, GDC 22, requires, in part, that design techniques, such as
functional diversity or diversity in component design and principles of operation, shall be used to
the extent practical to prevent loss of the protection function. The guidance for signal diversity
is identified in NUREG/CR-6303, Section 3.2.5. The description of signal diversity for the PS
subsystems A and B is provided in Section 4.2 of Technical Report ANP-10304, “U.S. EPR
Diversity and Defense-in-Depth Assessment Technical Report," Revision 1. The signal diversity
provides for measurements from different sensors measuring different process parameters, to
perform reactor trip functions that can protect against the same events. However, when
reviewing the design rules for PS subsystems contained in ANP-10281P, “U.S. EPR Digital
Protection System Technical Report,” Revision 0, sentence number 7 of Section 10.2 states that

7. If a signal is required in both subsystems, it is implemented twice, once in each
subsystem.

In addition, sentence number 2 of the same section is specific only for RT signal diversity
(versus both RT and ESFAS signal diversity). Sentence 2 states:

2. A sensor used for a primary RT initiation signal in a given subsystem cannot be
used by the second, diverse initiating signal (if one exists) in the other
subsystem.

Therefore, it appears that the design rules for plant parameters assigned to PS subsystems
could possibly allow for identical signal sharing between the subsystems and this would not
meet the signal diversity guidance of NUREG/CR-6303. If this is the case, then either (1) signal
diversity might not be able to be credited for the PS subsystems or (2) the Technical Report
ANP-10304 may have to define and describe the particular conditions and/or events for when
signal diversity can be credited for the PS subsystems. While a methodology for assigning
reactor trip and engineering safety feature actuation functions to the sub-systems is provided in
ANP-10281P, the staff finds that the actual assignment of the functions and how they achieve
signal diversity is necessary for the staff to complete its review.

Response to Question 07.08-42:

The design rules currently contained in ANP-10309P, “U.S. EPR Protection System Technical
Report,” will be revised to clearly define the design rules governing allocation of functions to the
PS sub-systems.

The revised set of design rules will read as follows:

The Reactor trip (RT) PS functions are assigned to a subsystem, in an iterative process
according to the following rules (in order of decreasing priority):



AREVA NP Inc.

Response to Request for Additional Information No. 413
U.S. EPR Design Certification Application Page 3 of 4

1. A subsystem is assigned for the primary RT function for each anticipated operational
occurrence (AOO) based on the RT function credited for each AOO shown in the U.S. EPR
FSAR Tier 2, Chapter 15 safety analysis.

2. The AOO events in the Chapter 15 safety analysis are modeled assuming failure of the
primary RT function to identify a secondary RT function for each AOO, which uses different
sensor inputs than the primary function. The secondary RT function is assigned to the
opposite sub-system of the primary RT function that protects against the same AOO.

3. When the subsystem has been determined, the functions are assigned to the different
acquisition and processing units (APU) within the subsystem. Functions using the same
sensors are assigned to the same APU.

Engineered safety feature actuation system (ESFAS) and permissive PS functions are then
assigned to a subsystem, in an iterative process, according to the following rules (in order of
decreasing priority):

4. ESFAS and permissive functions that use sensors already assigned to a subsystem (due to
RT assignments) are assigned to the same subsystem as the sensors.

5. ESFAS and permissive functions that act on the same actuators are assigned to the same
subsystem.

6. If an ESFAS or permissive function is required in both subsystems, the logic is duplicated
and performed in both subsystems.

7. When the subsystem has been determined, the functions are assigned to the different APUs
within the subsystem. Functions-using the same sensors are assigned to the same APU.

In the U.S. EPR D3 plant response analysis, a conservative assumption is made that a
common-cause failure (CCF) disables both sub-systems of the PS. Signal diversity within the
PS is not credited to mitigate any event in the D3 plant response analysis. Signal diversity for
RT functions within the PS is simply an added layer of protection in the overall defense-in-depth
approach of the U.S: EPR.

The ultimate goal of the design rules in ANP-10309P is that, for each AOO, a primary and
secondary RT function using different sensors as input are identified and assigned to different
sub-systems. This is captured in design rules 1, 2 and 3, and satisfies the NUREG/CR-6303
guidance regarding signal diversity. The remainder of the design rules describe how ESFAS
and permissive functions are allocated based on constraints that arise as a result of RT function
allocation.

Implementation of these design rules requires identification of a primary and secondary RT
function that protect against each AOO. The Chapter 15 safety analysis models only the
primary RT function for each AOO. Further analysis will be performed during detailed design
activities to analyze each AOO, assuming that the primary RT fails, to identify the secondary RT
function. Because this analysis is performed later in the detailed design process, the actual
assignment of RT functions to PS sub-systems is not availabe at this time. that the specific
assignment of functions to the sub-systems is not necessary for inclusion in the U.S. EPR
FSAR, as the resulting signal diversity is not credited to mitigate any event in the D3 plant
response analysis. An ITAAC commitment will be created to confirm that, for each AOO, a
primary and secondary RT function using different sensors as input are identified and assigned
to different PS sub-systems.
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To support submittal of complete and consistent information, taking into account multiple RAI
responses and design changes that have been communicated to NRC staff, the markups to
ANP-10309P described in this response will be submitted with the response to RAI 442,
Question 7.1-27.

The markups to U.S. EPR FSAR Tier 1, Section 2.4 described in this response will be submitted
with the response to RAI 452, Question 7.3-36.

FSAR Impact:

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




<<
  /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
  /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

  /CreateJDFFile 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


