ArevaEPRDCPEm Resource

From: WILLIFORD Dennis (AREVA) [Dennis.Williford@areva.com]

Sent: Monday, October 03, 2011 10:16 PM

To: Tesfaye, Getachew

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

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSAR Ch. 6,
Supplement 8

Attachments: RAI 437 Supplement 8 Response US EPR DC.pdf

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98. Supplement 2 response to
RAI 437 was provided on March 16, 2011 to revise the schedule for responding to Questions 06.02.01-96,
06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and 06.02.01-101. Supplement 3 response to RAI 437
was provided on April 14, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100
and 06.02.01-101. Supplement 4 response to RAI 437 was provided on April 28, 2011 to revise the schedule
for responding to Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98. Supplement 5 response to RAI 437
was provided on May 25, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100
and 06.02.01-101. Supplement 6 response to RAI 437 was sent on June 15, 2011 to provide complete and
accurate responses for 3 of the 6 questions and revise the schedule for the 3 remaining questions.
Supplement 7 response to RAI 437 was sent on August 10, 2011 to provide complete and accurate responses
to 2 of the remaining 3 questions.

The attached file, “RAI 437 Supplement 8 Response US EPR DC.pdf’ provides a technically correct and
complete response to the one remaining question.

The following table indicates the respective pages in the response document, “RAl 437 Supplement 8
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject question.

Question # Start Page | End Page

RAI 437 — 06.02.01-99 2 21

This concludes the formal AREVA NP response to RAI No. 437, and there are no questions from this RAI for
which AREVA NP has not provided responses.

Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Wednesday, August 10, 2011 5:34 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); GUCWA Len
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(External RS/NB)
Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSAR Ch. 6, Supplement 7

Getachew,

AREVA NP Inc. letter NRC:11:088 dated August 10, 2011 provides a technically correct and complete
response to 2 of the remaining 3 questions in RAI 437. AREVA NP considers some of the material contained
in the response to be proprietary information. As required by 10 CFR 2.390(b), an affidavit is provided to
support the withholding of the proprietary information from public disclosure. Proprietary and non-proprietary
versions of the enclosure to this letter are provided separately.

The following table indicates the respective pages in the enclosure that contain AREVA NP's response to the
subject questions.

Question # Start Page | End Page
RAI 437 — 06.02.01-100 2 22
RAI 437 — 06.02.01-101 23 24

The schedule for a technically correct and complete response to the one remaining question of RAI No. 437
has been changed as provided below.

Question # Schedule
RAIl 437 — 06.02.01-99 October 5, 2011
Sincerely,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: RYAN Tom (RS/NB)

Sent: Wednesday, June 15, 2011 7:49 AM

To: 'Tesfaye, Getachew'

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); GUCWA Len (External RS/NB);
WILLIFORD Dennis (RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 6

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98. Supplement 2 response to
RAI 437 was provided on March 16, 2011 to revise the schedule for responding to Questions 06.02.01-96,
06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and 06.02.01-101. Supplement 3 response to RAI 437
was provided on April 14, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100
and 06.02.01-101. Supplement 4 response to RAI 437 was provided on April 28, 2011 to revise the schedule
for responding to Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98. Supplement 5 response to RAI 437
was provided on May 25, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100
and 06.02.01-101.



Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI) for
Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98. The attached file, “RAI 437 Supplement 6 Response
US EPR DC.pdf” provides a technically correct and complete FINAL response to 3 of the 6 questions.

The following table indicates the respective pages in the response document, “RAl 437 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page |
RAI 437 — 06.02.01-96 2 3
RAI 437 — 06.02.01-97 4 7
RAI 437 — 06.02.01-98 8 9

AREVA NP is providing a revised schedule for responding to Questions 06.02.01-99, 06.02.01-100 and
06.02.01-101. The schedule for a technically correct and complete response to these questions is listed
below.

Question # Response Date
RAI 437 — 06.02.01-99 August 10, 2011
RAI 437 — 06.02.01-100 August 10, 2011
RAI 437 — 06.02.01-101 August 10, 2011
Sincerely,

Tom Ryan for

Dennis Wiilliford, P.E.

U.S. BPR Design Certification Licensing Manager
AREVA NP Inc.

7207 lBM Drive, Mail Code CLT 2B

Charlgtte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Wednesday, May 25, 2011 5:16 PM

To: Tesfaye, Getachew

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

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 5

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98. Supplement 2 response to
RAI 437 was provided on March 16, 2011 to revise the schedule for responding to Questions 06.02.01-96,
06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and 06.02.01-101. Supplement 3 response to RAI 437
was provided on April 14, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100



and 06.02.01-101. Supplement 4 response to RAI 437 was provided on April 28, 2011 to revise the schedule
for responding to Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98.

AREVA NP is providing a revised schedule for responding to Questions 06.02.01-99, 06.02.01-100 and
06.02.01-101. The schedule for a technically correct and complete response to these questions is listed in
bold below. The schedule for Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98, also provided below, is
unchanged.

Question # Response Date
RAI 437 — 06.02.01-96 June 15, 2011
RAI 437 — 06.02.01-97 June 29, 2011
RAI 437 — 06.02.01-98 June 15, 2011
RAI 437 — 06.02.01-99 June 22, 2011
RAI 437 — 06.02.01-100 June 22, 2011
RAI 437 — 06.02.01-101 June 22, 2011
Sincerely,

Dennis Wiilliford, P.E.

U.S. BPR Design Certification Licensing Manager
AREVA NP Inc.

7207 iBIVI Drive, Mail Code CLT 2B

Charlgtte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WELLS Russell (RS/NB)

Sent: Thursday, April 28, 2011 2:05 PM

To: Tesfaye, Getachew

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

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 4

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98. Supplement 2 response to
RAI 437 was provided on March 16, 2011 to revise the schedule for responding to Questions 06.02.01-96,
06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and 06.02.01-101. Supplement 3 response to RAI 437
was provided on April 14, 2011 to revise the schedule for responding to Questions 06.02.01-99, 06.02.01-100
and 06.02.01-101.

To provide an opportunity for additional interaction with the NRC staff, AREVA NP is providing a revised
schedule for responding to Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98 as provided below. The
schedule for Questions 06.02.01-99, 06.02.01-100 and 06.02.01-101 is unchanged.

Question # Response Date

RAI 437 — 06.02.01-96 June 15, 2011

RAI 437 — 06.02.01-97 June 29, 2011




RAI 437 — 06.02.01-98 June 15, 2011
RAI 437 — 06.02.01-99 May 25, 2011
RAI 437 — 06.02.01-100 May 25, 2011
RAI 437 — 06.02.01-101 May 25, 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: WELLS Russell (RS/NB)

Sent: Thursday, April 14, 2011 1:30 PM

To: 'Tesfaye, Getachew'

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

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 3

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98. Supplement 2 response to
RAI 437 was provided on March 16, 2011 to revise the schedule for responding to Questions 06.02.01-96,
06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and 06.02.01-101.

To provide an opportunity for additional interaction with the NRC staff, AREVA NP is providing a revised
schedule for responding to Questions 06.02.01-99, 06.02.01-100 and 06.02.01-101 as provided below. The
schedule for Questions 06.02.01-96, 06.02.01-97 and 06.02.01-98 is unchanged.

Question # Response Date
RAI 437 — 06.02.01-96 April 28, 2011
RAI 437 — 06.02.01-97 April 28, 2011
RAI 437 — 06.02.01-98 April 28, 2011
RAI 437 — 06.02.01-99 May 25, 2011
RAI 437 — 06.02.01-100 May 25, 2011
RAI 437 — 06.02.01-101 May 25, 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: WELLS Russell (RS/NB)

Sent: Wednesday, March 16, 2011 4:34 PM

To: 'Tesfaye, Getachew'

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

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 2

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. Supplement 1 response to RAI 437 was provided on
February 24, 2011 to revise the schedule for responding to Question 06.02.01-98.

To provide an opportunity for additional interaction with the NRC staff, AREVA NP is providing a revised
schedule for responding to Questions 06.02.01-96, 06.02.01-97, 06.02.01-98, 06.02.01-99, 06.02.01-100 and
06.02.01-101.

The schedule for a technically correct and complete response to these questions is provided below.

Question # Response Date
RAI 437 — 06.02.01-96 April 28, 2011
RAl 437 — 06.02.01-97 April 28, 2011
RAl 437 — 06.02.01-98 April 28, 2011
RAI 437 — 06.02.01-99 April 14, 2011
RAI 437 — 06.02.01-100 April 14, 2011
RAI 437 — 06.02.01-101 April 14, 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: WELLS Russell (RS/NB)
Sent: Thursday, February 24, 2011 4:51 PM
To: 'Tesfaye, Getachew'



Cc: BRYAN Martin (External RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); GUCWA
Len (External RS/NB)
Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6, Supplement 1

Getachew,

On November 19, 2010, AREVA NP Inc. (AREVA NP) provided a schedule for a technically correct and
complete response to the 6 questions in RAI 437. To provide an opportunity for additional interaction with the
NRC staff, AREVA NP is providing a revised schedule for responding to Question 06.02.01-98. The schedule
for the remaining questions is unchanged.

The schedule for a technically correct and complete response to these questions is provided below.

Question # Response Date
RAI 437 — 06.02.01-96 March 31, 2011
RAI 437 — 06.02.01-97 March 31, 2011
RAI 437 — 06.02.01-98 April 14, 2011
RAI 437 — 06.02.01-99 March 16, 2011
RAI 437 — 06.02.01-100 March 16, 2011
RAI 437 — 06.02.01-101 March 16, 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: Friday, November 19, 2010 2:49 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); GUCWA Len (External RS/NB); 'Miernicki,
Michael'

Subject: Response to U.S. EPR Design Certification Application RAI No. 437, FSARCh. 6

Getachew,

Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 437 Response US EPR DC.pdf” provides a schedule since a technically correct and
complete response to the 6 questions is not provided.

The following table indicates the respective pages in the response document, “RAI 437 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 437 — 06.02.01-96 2 2




RAI 437 — 06.02.01-97

RAI 437 — 06.02.01-98

RAI 437 — 06.02.01-99

RAI 437 — 06.02.01-100

N[~ |w
N[O~ |w

RAI 437 — 06.02.01-101

A complete answer is not provided for 6 of the 6 questions. The schedule for a technically correct and
complete response to these questions is provided below.

Question # Response Date
RAI 437 — 06.02.01-96 March 31, 2011
RAI 437 — 06.02.01-97 March 31, 2011
RAI 437 — 06.02.01-98 March 16, 2011
RAI 437 — 06.02.01-99 March 16, 2011
RAI 437 — 06.02.01-100 March 16, 2011
RAI 437 — 06.02.01-101 March 16, 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: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Wednesday, October 20, 2010 7:18 AM

To: ZZ-DL-A-USEPR-DL

Cc: Jensen, Walton; Jackson, Christopher; McKirgan, John; Carneal, Jason; Colaccino, Joseph; ArevaEPRDCPEm Resource
Subject: U.S. EPR Design Certification Application RAI No. 437 (4953), FSARCh. 6

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on August 18, 2010, and discussed with your staff on September 30, 2010. Drat RAI Questions 06.02.01-
97 and 06.02.01-98 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
RAIls. 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. 437, Supplement 8
10/20/2010

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 06.02.01 - Containment Functional Design
Application Section: 6.02.01, 14.03

QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects)
(SPCV)



AREVA NP Inc.

Response to Request for Additional Information No. 437, Supplement 8
U.S. EPR Design Certification Application Page 2 of 21

Question 06.02.01-99:

Follow-up to RAI 221, Question 06.02.01-23

Supplement 8 response lists compartments that are isolated from the main containment by
doors but are connected by vents, drains and penetrations for piping and cable. The volume of
these rooms is stated to be included in the calculations for bulk containment pressure.

a.

Provide justification that the vents, drains and penetration openings connecting each of
these compartments to the bulk containment are adequate to sufficiently equalize before the
peak containment pressure is reached for design basis accidents.

The “Net Room Volumes” provided in Table 06.02.01-23-1 differs from the values for the
compartments provided to the staff in the response to RAI 40. Provide a comparison
between the volumes in the two responses. Identify which values are correct and discuss
the reasons for which different values were given.

Response to Question 06.02.01-99:

a.

Several compartments are isolated from the main containment by doors as identified in
Table 06.02.01-23-1 of the response to RAI 221, Question 06.02.01-23, Supplement 8.
Some of these compartments serve as access rooms; others house equipment for auxiliary
systems.

The configuration of the compartments is such that some have no vents while others are
dead-ended. The dead-ended rooms are connected to surrounding rooms by vents, drains,
or penetrations (for piping and cables).

The compartments that have no vents are referred to in the ensuing discussion as “isolated”
rooms; dead-ended rooms with vents, drains, or penetrations are referred to as “closed”
rooms. The closed rooms are characterized by inadequate circulation; as a result, they are
likely to have higher air concentrations than fully circulated rooms. The isolated rooms have
practically no circulation.

The rooms listed in Table 06.02.01-23-1 of the response to RAI 221, Question 06.02.01-23,
Supplement 8 are divided by common system function and/or proximity into the following
groups:

1. Nuclear island drain and vent system (NIDVS) sump room (UJA04004, per U.S. EPR
general arrangement drawings, spanning the -20ft and -8ft elevations).

2. Chemical volume and control system (CVCS) valve (UJA07028, UJA07029, UJA110022,
and UJA11023) and heat exchanger (UJA07026, UJA07027, and UJA11024) rooms;
and NIDVS heat exchanger room (UJA07021).

3. Fuel pool purification system (FPPS) valve rooms, UJA11021 and UJA15025.
4. Pumped emergency core cooling system (low head safety injection and medium head

safety injection) valve rooms for RCS loops 1 and 2 (UJA11025, UJA11026, and
UJA11031) and for loops 3 and 4 (UJA11027, UJA11028, and UJA11032).



AREVA NP Inc.

Response to Request for Additional Information No. 437, Supplement 8
U.S. EPR Design Certification Application Page 3 of 21

5. Access room to transfer tube compartment, UJA15020.
6. Access room to reactor cavity, UJA15024.

7. Corridor adjacent to south staircase, UJA18020, per U.S. EPR general arrangement
drawing.

8. Vessel) instrumentation rooms, UJA23041 and UJA23042.
9. Containment ventilation equipment room, UJA29022.
10. Access room to emergency airlock, UJA29023.

11. Access room to pressurizer (PZR) head and valves room, UJA34022, per U.S. EPR
general arrangement drawing.

The groups of rooms designated above are examined below to clarify their configuration,
whether isolated or closed, and extent of communication of the closed rooms with the rest of
containment. Conclusions are made regarding the impact of including these rooms in the
GOTHIC multi-node containment model used for calculation of bulk containment pressure
during design basis accidents.

Isolated Compartments

Based on their configuration, the following rooms will be shown in this section to be isolated
rooms:

—  UJA04004—NIDVS sump room.

— UJA11031—access to pumped Emergency Core Cooling System (ECCS) valve rooms
for loop 1 and 2.

- UJA11032—access to pumped ECCS valve rooms for loop 3 and 4.

- UJA18020—corridor adjacent to south staircase, per general arrangement drawing.
- UJA15024—access to reactor cavity.

- UJA15025—FPPS valve room.

- UJA23041— Vessel instrumentation room.

The free volume of the isolated rooms included in the multi-node model constitutes a
negligible fraction (0.271 percent) of the total containment free volume, as seen in Table
06.02.01-99-1. Therefore, the affect of these rooms not pressurizing is minimal. It follows
inclusion of these rooms in the multi-node model has a negligible impact on the calculation
of bulk containment pressure.

UJA04004—NIDVS Sump Room

The NIDVS sump region spans the -20ft and -8ft elevations. General arrangement
drawings designate the sump region at both elevations as room UJA04004. In the



AREVA NP Inc.

Response to Request for Additional Information No. 437, Supplement 8
U.S. EPR Design Certification Application Page 4 of 21

COCOSYS nomenclature, separate room names are given to the -20ft (UJA04004) and -
8ft (UJAO7019) elevations.

The room name of the NIDVS sump room in Table 06.02.01-23-1 of the response to RAI
221, Question 06.02.01-23, Supplement 8 is modified in Table 06.02.01-99-1 to
“UJA04004” to be consistent with general arrangement drawings. Note the free volume
value for room UJA04004 is listed in Table 06.02.01-99-1 as 1491 ft* as it includes the
free volume of the sump region at both the -20 ft and -8ft elevations. The free volume
value of the sump region listed in Table 06.02.01-23-1 includes only the volume at the -8
ft elevation. The free volume of the sump region is larger than COCOSYS because of
deeper sump at the -20ft elevation and significantly larger size sump at the -8ft elevation.

There is a free opening connecting the -20ft to the -8ft sump per the COCOSYS
database (primary vent path #21 from Table 2 of COCOSYS).

General arrangement drawings and COCOSY'S define the sump region as isolated room
as there is a door between UJA04004 and the adjacent SG blowdown system HX room
(UJAO7018), and there are no vents from UJA04004 to the neighboring rooms.

UJA11031 and UJA11032—Access to Pumped ECCS Valve Rooms for Loops 1-4

Rooms UJA11031 and UJA11032 are symmetric with the former serving as access room
to pumped ECCS valve rooms for loops 1 and 2 and the latter serving as access room to
pumped ECCS valve rooms for loops 3 and 4.

The COCOSYS primary vent paths updated to the U.S. EPR design (Table 06.02.01-
100-3 of the response to RAI 437, Question 06.02.01-100) and general arrangement
drawing show doors between UJA11031 and its respective valve compartments
UJA11025 (+5 ft Door 21) and UJA11026 (+5 ft Door 20). Similarly there are doors
between UJA11032 and its respective valve compartments UJA11027 (+5 ft Door 22)
and UJA11028 (+5 ft Door 23). In addition there are no vents from UJA11031 and
UJA11032 to the neighboring rooms. Therefore, UJA11031 and UJA11032 are
considered isolated rooms.

UJA18020—Corridor Adjacent to South Staircase, per General Arrangement
Drawing

Geometric data were not given for room UJA18020 in the COCOSYS database. Since
the multi-node model was based on COCOSYS, this room was not included in the
model.

General arrangement drawing shows doors between UJA18020 and its adjacent rooms
(i.e., accessible space room (UJA18013) and RCP room for loop 1 (UJA18002)). In
addition, there are no vents from UJA18020 to the neighboring rooms. Therefore,
UJA18020 is considered an isolated room.

UJA15024—Access to Reactor Cavity

General arrangement drawing and COCOSYS show doors between UJA15024 and its
adjacent rooms (i.e., reactor cavity (UJA15001) and spray lines area room (UJA15018)).
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In addition, there are no vents from UJA15024 to the neighboring rooms. Therefore,
UJA15024 is considered an isolated room.

UJA15025—FPPS Valve Room

The general arrangement drawing and COCOSY'S show doors between UJA15025 and
its adjacent rooms, i.e., service area room (UJA15013) and RCP room for loop 1
(UJA15002). In addition there are no vents from UJA15025 to the neighboring rooms.
Therefore, UJA15025 is considered isolated room.

UJA23041—Vessel Instrumentation Room

The general arrangement drawing and COCOSYS show a door between UJA23041 and
the adjacent instrumentation room (UJA23042). In addition there are no vents from
UJA23041 to the neighboring rooms. Therefore, UJA23041 is considered isolated room.

Closed Compartments

Based on their configuration, the following rooms will be shown in this section to be closed
rooms:

- UJA07021, UJAO7026, UJAO7027, UJAD7028, UJAD7029, UJA11022, UJA11023 and
UJA11024—CVCS and NIDVS valve and HX Rooms.

- UJA11025, UJA11026—Pumped ECCS valve rooms for loop 1 and 2.

- UJA11027, UJA11028—Pumped ECCS valve rooms for loop 3 and 4.

—  UJA15020—Access to transfer tube compartment.

- UJA11021—FPPS valve room.

— UJA23042— Vessel instrumentation room.

- UJA29022—Containment ventilation equipment room.

— UJA34022—Access to PZR head & valves room, per general arrangement drawing.

- UJA29023—Access to emergency airlock.

In general, peak containment pressure is calculated to occur over the long term as a
consequence of design basis accidents. Condensation heat transfer to the heat sinks and
structure conduction, specifically, the physical properties of concrete, control the pressure
response in the long term rather than free volume, which is of importance early in the
transient during blowdown. These long term phenomena are significantly affected by heat
sink area input.

The closed rooms that were lumped into the larger accessible space control volumes (V21,
V22 and V24) are shown below to add up to less than 3 percent of the total heat sinks area
inside containment. Therefore, the impact of including these rooms in the multi-node model
calculating peak containment pressure is insignificant based on the importance of the above
long term phenomena.
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It should also be noted that the circulation flow patterns involving the closed rooms, however
imperfect, are likely to have enough time to pressurize these rooms before the occurrence of
the peak pressure over the long term.

Finally, the free volume of the closed rooms included in the multi-node model is less than 2
percent of the total containment free volume, which is within the reduced free volume
conservative margin of close to 3 percent relative to nominal that is applied to the multi-node
model.

UJA07021, UJA07026, UJA07027, UJA07028, UJA07029, UJA11022, UJA11023 and
UJA11024—CVCS and NIDVS Valve and HX Rooms

The description below will show these rooms to be closed rooms and to be logically
lumped into GOTHIC control volume V17, based on common system function, and with
restrictive communication paths to the other control volumes in the GOTHIC multi-node
containment model; provide a realistic flow representation to and from this cluster of
CVCS and NIDVS rooms.

As shown in Figure 06.02.01-99-1 and Figure 06.02.01-99-2, there are multiple
vents/penetrations interconnecting the NIDVS and CVCS rooms UJA07021, UJA07026,
UJA07027, UJA07028, and UJAD7029. The vents/penetrations from these rooms to
neighboring rooms can also be seen in these 3D pictorials.

As can be seen in Figure 06.02.01-99-3, there are multiple vents/penetrations
interconnecting the CVCS rooms UJA11022, UJA11023, and UJA11024. In addition, this
3D pictorial shows multiple drains from UJA11023 to the rooms below it, (i.e. rooms
UJA07027, UJA07028, UJA07029.)

From the governing paths modeled in the GOTHIC multi-node containment model,
rooms UJA11022, UJA11023, and UJA11024 are dead-ended at the top with closed
ceiling. However, the vents/penetrations and drains described above guarantee
communication amongst the rooms of interest and with the neighboring rooms.

The multi-node model lumped the rooms of interest, described above, with the
neighboring NIDVS rooms UJA07020, UJA07022, UJA07023, and UJAO7024 (in
addition to flooding device rooms, UJA04005 and UJA04006) to form lumped control
volume V17.

From the COCOSYS database, and the GOTHIC input, there are restrictive openings
connecting the CVCS/NIDVS control volume (V17) to the in-containment refueling water
storage tank (IRWST) control volume (V2) only. These openings are comprised of four
paths (primary vent path #'s 13-16 from Table 2 of the COCOSYS database) each with
an area of 4.3 ft2. These paths were combined into lumped GOTHIC flow path, FP4, as
the only free opening flow path connecting V17 to another control volume (V2) in the
multi-node containment model.
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UJA11025, UJA11026, UJA11027 and UJA11028—Pumped ECCS Valve Rooms for
Loops 1-4

Rooms UJA11025 and UJA11026 are symmetric with rooms UJA11027 and UJA11028
with the former serving as pumped ECCS valve rooms for loops 1 and 2 respectively,
and the latter serving as pumped ECCS valve rooms for loops 3 and 4 respectively.

Because of the drain paths in rooms UJA11025 and UJA11026 (shown in Figure
06.02.01-99-4) to the large accessible space room below them (UJA07014), these
rooms are considered closed rooms rather than isolated rooms.

Similar drain paths exist in symmetric rooms UJA11027 and UJA11028 to the large
accessible space room below them (UJA07015); therefore, these rooms are also
considered closed rooms rather than isolated rooms.

These small rooms have been lumped into the control volumes representing the large
accessible middle annulus spaces (V21 and V22) based on proximity of these rooms to
these accessible spaces; where UJA11025 and UJA11026 were lumped into V21 and
UJA11027 and UJA11028 were lumped into V22.

As mentioned briefly above, in the isolated compartments section (refer to access to
pumped ECCS valve rooms for loops 1-4 subsection), there was a design change from
COCOSYS to U.S. EPR design whereby primary vent paths #s 100, 101, 103, and 104
were converted from free openings to doors between UJA11031 and UJA11032 and
their respective valve compartments UJA11025 (+5 ft Door 21), UJA11026 (+5 ft Door
20), UJA11027 (+5 ft Door 22) and UJA11028 (+5 ft Door 23). This revision to vent path
#s 100, 101, 103, and 104 is shown among the list of other pathway revisions made to
reconcile COCOSYS to U.S. EPR design in Table 06.02.01-100-3 of the response to
RAI 437, Question 06.02.01-100.

The concrete heat sinks area associated with rooms UJA11025, UJA11026, UJA11027,
and UJA11028, (7,568 ft?), is 1 percent of the total heat sinks area inside containment.

UJA15020—Access to Transfer Tube Compartment

Room UJA15020 communicates with room UJA15021 (through primary vent path # 150,
from Table 2 of COCOSYS), which communicates through a large open path with the
room above it in the dome region (i.e., room UJA29016 (through primary vent path
#151)). Therefore, these communication paths characterize room UJA15020 as closed
room rather than isolated room.

This small room (i.e., UJA15020) has been lumped into the control volume representing
the large accessible middle annulus space (V21) based on proximity of this room to this
accessible space.

The concrete heat sinks area associated with room UJA15020 (2,248 ft?) is 0.31 percent
of the total heat sinks area inside containment.
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UJA11021—FPPS Valve Room

Because of the drain path in room UJA11021 and vents to surrounding areas (shown in
Figure 06.02.01-99-5), this room is considered a closed room rather than an isolated
room.

This small room (i.e., UJA11021) has been lumped into the control volume representing
the large accessible middle annulus space (V21) based on proximity of this room to this
accessible space.

There was a design change from COCOSYS to U.S. EPR whereby primary vent path
#95 was converted from free opening to door between room UJA11021 and annulus
space UJA11013 (+5 ft Door 12). Room UJA11013 was also lumped into V21. This
revision to vent path #95 is shown among the list of other pathway revisions made to
reconcile COCOSYS to U.S. EPR design; in Table 06.02.01-100-3 of the response to
RAI 437, Question 06.02.01-100. However, there are vents from UJA11021 to
surrounding areas that in effect bypass this door, as shown in Figure 06.02.01-99-5 and
described above.

The concrete heat sinks area associated with room UJA11021 (1,495 ft?) is 0.21 percent
of the total heat sinks area inside containment.

UJA23042—Vessel Instrumentation Room

Compartment UJA23042 contains two safety-related doors, +45 ft Door 2 and +45 ft
Door 15. Door 2 connects UJA23042 with UJA23019 and will open when there is a 2.90
psi pressure differential from room UJA23019 to UJA23042. Door 15 connects
UJA23042 with UJA23014 and will open when there is a 1.45 psi pressure differential
from room UJA23014 to UJA23042. During a pressurization of the containment, this
compartment will have open vent paths to the annulus area (UJA23014) and/or the
pressurizer compartment (UJA23019). Therefore, this room is considered a closed room
rather than an isolated room.

This small room (i.e., UJA23042) has been lumped into the control volume representing
the large accessible middle annulus space (V21) based on proximity of this room to this
accessible space. Note there was a design change from COCOSYS to U.S. EPR design
whereby primary vent path #243 was converted from free opening to door between room
UJA23042 and annulus space UJA23014 (+45 ft Door 15). Room UJA23014 being itself
also lumped into V21. This revision to vent path #243 is shown among the list of other
pathway revisions made to reconcile COCOSYS to U.S. EPR design; in Table 06.02.01-
100-3 of the response to RAI 437, Question 06.02.01-100.

The concrete heat sinks area associated with room UJA23042 (2063 ft) is 0.28 percent
of the total heat sinks area inside containment.
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UJA29022, UJA34022—Containment Ventilation Equipment and Access to PZR
Head and Valves Rooms

A snapshot of the penetrations in room UJA29022, which permit venting to the
surrounding areas, is shown in Figure 06.02.01-99-6. Because of these communication
paths, this room is considered a closed room rather than an isolated room.

Similar venting is applicable to room UJA34022, which is modeled to be situated above
UJA29022 consistent with COCOSYS and OL3. Therefore, this room is modeled as a a
closed room rather than an isolated room.

The U.S. EPR design made a design change, which relocated UJA34022 next to the
north staircase room (UJA34011) to be the access to the PZR head and valves room
(UJA34019). The multi-node model represented this room prior to the design change as
described above. The free volume prior to the design change was given in COCOSYS
as 7698 ft*. The free volume of this room was reduced as a result of the design change
to 2805 ft* as given in Table 06.02.01-23-1 of the response to RAI 221, Question
06.02.01-23, Supplement 8.

These small rooms (i.e., UJA29022 and UJA34022) have been lumped into the control
volume representing the large accessible upper annulus space (V24) based on proximity
of these rooms to this accessible space. Note there was a design change from
COCOSYS to U.S. EPR whereby primary vent path #278 was converted from free
opening to door between room UJA29022 and annulus space UJA29015 (+64 ft Door 5).
Room UJA29015 being itself also lumped into V24. This revision to vent path #278 is
shown among the list of other pathway revisions made to reconcile COCOSYS to U.S.
EPR design; in Table 06.02.01-100-3 of the response to RAI 437, Question
06.02.01-100.

The concrete heat sinks area associated with rooms UJA29022 and UJA34022, (4879
ft?) is 0.67 percent of the total heat sinks area inside containment.

UJA29023—Access to Emergency Airlock

Room UJA29023 at elevation +64 ft communicates with the south staircase rooms below
it all the way down to elevation +5 ft. This straight through communication path
characterizes this room as a closed room rather than an isolated room.

Room UJA29023 and the south staircase rooms below it (i.e., rooms UJA11010,
UJA15010, UJA18010, UJA23010) were logically lumped into the same control volume
(V27) given the configuration of these rooms alluded to above.

b. The rooms and volumes shown in Table 06.02.01-23-1 were derived from a RB
compartment model created to support subcompartment pressurization analysis. The free
volume was calculated using dimensional data obtained from the RB general arrangement
drawings. The free volumes of each compartment account for the space occupied by any
major equipment and include an occupancy factor of 0.98 to account for the volume taken
up by pipes, raceways, structural members, and other unknown equipment.
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The rooms and volumes given in the Response to RAI 40, Question 06.02.01-11, were
taken from a multi-node model of the RB based on the COCOSYS containment model for
OL3. The U.S. EPR GOTHIC multi-node model is based on these values. The GOTHIC
multi-node model applies an uncertainty factor of =0.977 to the net free volumes of the
COCOSYS control volumes. The free volume values presented in the Response to RAI 40,
Question 06.02.01-11 were based on the values from the COCOSYS model without the
uncertainty applied.

Table 06.02.01-99-2 lists the values provided in the Response to RAI 40, Question
06.02.01-11 and the values used in the U.S. EPR GOTHIC multi-node model compared to
the free volumes from the subcompartment model. The totals are taken excluding the
IRWST free volume because the free volume of the IRWST fluctuates depending on water
level. A comparison between the models shows some differences in volumes in room-to-
room comparisons. However, the total free volume of the RB is nearly identical.

Because of the different methodologies used to derive free volume inputs, there are slight
room-to-room volume differences between the models. However, because the total free
volume is conserved between the models provides a validation of the methodologies used.

Different models are used for different purposes. One model was used for subcompartment
analysis; the other model was used to conduct design basis accident calculations. The
purpose of the multi-node GOTHIC model is to perform design basis accident calculations to
determine bulk containment pressure. The bulk containment pressure is dependent on
integrated free volume to a much larger degree than variations in local room volumes. The
integrated free volume is captured by both models as described above. Therefore, the multi-
node GOTHIC model is adequate for the purpose for which it is used.

FSAR Impact:

The U.S. EPR FSAR will not be changed as a result of this question.
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Table 06.02.01-99-1—Isolated Compartments

Room Name Description Volume ? (ft) | Percentage of

Total Volume
UJA04004 KT (NIDVS) Sump Room 1491 0.055
UJA11031 Access to Loop 1 & 2 Area 896 0.033
UJA11032 Access to Loop 3 & 4 Area 896 0.033
UJA15024 Access to Reactor Cavity 511 0.019
UJA15025 FAL (FPPS) Room 1505 0.056
UJA18020 | Corridor 1811 N/A®
UJA23041 Instrumentation Measuring Table 2055 0.075
Total 9165 0.271

a. room free volume data from the RB compartment model which is used for subcompartment
analysis

b. volume of room UJA18020 was not included in the GOTHIC multi-node model used to
calculate containment pressure response to design basis accidents
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AREVA NP Inc.

Response to Request for Additional Information No. 437, Supplement 8
U.S. EPR Design Certification Application Page 19 of 21

Figure 06.02.01-99-1—Room UJA07026 Vent Paths

OOM # UJADT029

Figure 06.02.01-99-2—Vent Paths for Rooms UJA07028 and
UJA07029

#JADTO28
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Figure 06.02.01-99-3—Room UJA11023 Vent Paths

Figure 06.02.01-99-4—Vent Paths for Rooms UJA11025 and
UJA11026

UJA11025 Large floor opening : Large floor opening
prevents flooding UJA11026 prevents flooding
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Figure 06.02.01-99-5—Vent Paths for Room UJA11021




