ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]

Sent: Wednesday, July 07, 2010 5:27 PM

To: Tesfaye, Getachew

Cc: DELANO Karen (AREVA); ROMINE Judy (AREVA); BENNETT Kathy (AREVA); CORNELL
Veronica (EXTERNAL AREVA); VAN NOY Mark (EXTERNAL AREVA)

Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3,
Supplement 3

Attachments: RAI 354 Supplement 3 Response US EPR DC.pdf

Getachew,

AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010,
and a schedule for the remaining 21 questions. AREVA NP submitted Supplement 1 on June 3, 2010, to
provide a schedule for the remaining 21 questions.

On June 9, 2010, AREVA NP submitted draft Supplement 2 responses to questions 03.08.05-20, 03.08.05-21,
03.06.02-32, 03.06.02-41 and 03.06.02-42. Supplement 2 was submitted on June 24, 2010, and included a
revised schedule to reflect the civil/structural re-planning activities and time allowance to interact with the NRC
on the responses for 03.08.02-11, 12, 13, 14, 15, 16; 03.08.05-22 and 03.08.05-23.

The attached file, “RAI 354 Response U.S. EPR DC.pdf” provides a technically correct and complete response
to Question 03.08.05-20.

The schedule for Question 03.08.05-21 is being revised to accommodate development of a revised response
and to allow time to interact with the NRC on the response. The schedule for Questions 03.06.02-32, 03.06.02-
41 and 03.06.02-42 is also being revised to provide additional time to interact with the NRC on the responses.
The schedule for the remaining 16 questions is unchanged.

The following table indicates the respective pages in the response document, “RAI 354 Response U.S. EPR
DC,” that contain the AREVA NP response to the subject questions.

Question # Start Page | End Page

RAI 354 — 03.08.05-20 2 3

The revised schedule for the technically correct and complete responses to the remaining questions is
provided below.

Question #

Response Date

RAI 354 - 03.08.02-11

August 31, 2010

RAI 354 - 03.08.02-12

August 31, 2010

RAI 354 - 03.08.02-13

August 31, 2010

RAI 354 - 03.08.02-14

August 31, 2010

RAI 354 - 03.08.02-15

August 31, 2010

RAI 354 - 03.08.02-16

August 10, 2010

RAI 354 - 03.08.05-21

September 8, 2010

RAI 354 - 03.08.05-22

January 13, 2011

RAI 354 - 03.08.05-23

August 10, 2010

RAI 354 - 03.06.02-32

August 5, 2010

RAI 354 - 03.06.02-33

July 30, 2010

RAI 354 - 03.06.02-34

July 30, 2010

RAI 354 - 03.06.02-35

July 30, 2010




Question #

Response Date

RAI 354 - 03.06.02-36 July 30, 2010
RAI 354 - 03.06.02-37 July 30, 2010
RAI 354 - 03.06.02-38 July 30, 2010
RAI 354 - 03.06.02-39 July 30, 2010
RAI 354 - 03.06.02-40 July 30, 2010

RAI 354 - 03.06.02-41

August 5, 2010

RAI 354 - 03.06.02-42

August 5, 2010

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 (EXT)

Sent: Thursday, June 24, 2010 12:29 PM

To: 'Tesfaye, Getachew'

Cc: ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); CORNELL Veronica (EXT); VAN NOY Mark
(EXT); RYAN Tom (AREVA NP INC); GARDNER George Darrell (AREVA NP INC); DELANO Karen V (AREVA NP INC)
Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 2

Getachew,

AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010,
and a schedule for the remaining 21 questions. AREVA NP submitted Supplement 1 to the response on June
3, 2010, to provide a schedule for the remaining 21 questions, one of which was affected by the work
underway to address NRC comments from the April 26, 2010, audit.

Based upon the civil/structural re-planning activities and revised RAIl response schedule presented to
the NRC during the June 9, 2010, Public Meeting, and to allow time to interact with the NRC on the
responses, the schedule for questions 03.08.02-11, 12, 13, 14, 15, 16, 03.08.05-22 and 03.08.05-23
has been changed. The schedule for the remaining 13 questions remains unchanged.

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

Question # Response Date
RAI 354 - 03.08.02-11 August 31
RAI 354 - 03.08.02-12 August 31
RAI 354 - 03.08.02-13 August 31
RAI 354 - 03.08.02-14 August 31
RAI 354 - 03.08.02-15 August 31
RAI 354 - 03.08.02-16 August 10, 2010
RAI 354 - 03.08.05-20 July 7, 2010
RAI 354 - 03.08.05-21 July 7, 2010

RAI 354 - 03.08.05-22

January 13, 2011

RAI 354 - 03.08.05-23

August 10, 2010




RAI 354 - 03.06.02-32 July 7, 2010
RAI 354 - 03.06.02-33 July 30, 2010
RAI 354 - 03.06.02-34 July 30, 2010
RAI 354 - 03.06.02-35 July 30, 2010
RAI 354 - 03.06.02-36 July 30, 2010
RAI 354 - 03.06.02-37 July 30, 2010
RAI 354 - 03.06.02-38 July 30, 2010
RAI 354 - 03.06.02-39 July 30, 2010
RAI 354 - 03.06.02-40 July 30, 2010
RAI 354 - 03.06.02-41 July 7, 2010
RAI 354 - 03.06.02-42 July 7, 2010

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 (EXT)

Sent: Thursday, June 03, 2010 6:39 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); VAN
NOY Mark (EXT); CORNELL Veronica (EXT)

Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3, Supplement 1

Getachew,

AREVA NP Inc. (AREVA NP) provided a response to 1 of the 22 questions of RAI No. 354 on April 15, 2010,
and a schedule for the remaining 21 questions. The schedule for questions 03.08.02-11 through 15 is not
being changed by this supplement. To allow time to interact with the NRC, the schedule for 16 questions is
being changed. The date provided below for question 03.08.05-22 will be revised based on the information
that will be presented at the June 9, 2010 public meeting and subsequent NRC feedback.

Question # Response Date
RAI 354 - 03.08.02-11 July 30, 2010
RAI 354 - 03.08.02-12 July 30, 2010
RAI 354 - 03.08.02-13 July 30, 2010
RAI 354 - 03.08.02-14 July 30, 2010
RAI 354 - 03.08.02-15 July 30, 2010
RAI 354 - 03.08.02-16 July 30, 2010
RAI 354 - 03.08.05-20 July 7, 2010
RAI 354 - 03.08.05-21 July 7, 2010
RAI 354 - 03.08.05-22 July 30, 2010
RAI 354 - 03.08.05-23 July 30, 2010




RAI 354 - 03.06.02-32 July 7, 2010
RAI 354 - 03.06.02-33 July 30, 2010
RAI 354 - 03.06.02-34 July 30, 2010
RAI 354 - 03.06.02-35 July 30, 2010
RAI 354 - 03.06.02-36 July 30, 2010
RAI 354 - 03.06.02-37 July 30, 2010
RAI 354 - 03.06.02-38 July 30, 2010
RAI 354 - 03.06.02-39 July 30, 2010
RAI 354 - 03.06.02-40 July 30, 2010
RAI 354 - 03.06.02-41 July 7, 2010
RAI 354 - 03.06.02-42 July 7, 2010
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 (EXT)

Sent: Thursday, April 15, 2010 5:46 PM

To: 'Tesfaye, Getachew'

Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); VAN
NOY Mark (EXT)

Subject: Response to U.S. EPR Design Certification Application RAI No. 354, FSAR Ch. 3

Getachew,
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 354 Response US EPR DC.pdf” provides technically correct and complete responses to 1 of

the 22 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 354 Question 03.08.05-19.

The following table indicates the respective pages in the response document, “RAl 354 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 354 - 03.08.02-11 2

RAI 354 - 03.08.02-12

RAI 354 - 03.08.02-13

RAI 354 - 03.08.02-14

RAI 354 - 03.08.02-15

RAI 354 - 03.08.02-16

RAI 354 - 03.08.05-19
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RAI 354 - 03.08.05-20

RAI 354 - 03.08.05-21
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RAI 354 - 03.08.05-22




RAI 354 - 03.08.05-23 12 12
RAI 354 - 03.06.02-32 13 13
RAI 354 - 03.06.02-33 14 14
RAI 354 - 03.06.02-34 15 15
RAI 354 - 03.06.02-35 16 16
RAI 354 - 03.06.02-36 17 17
RAI 354 - 03.06.02-37 18 18
RAI 354 - 03.06.02-38 19 19
RAI 354 - 03.06.02-39 20 20
RAI 354 - 03.06.02-40 21 21
RAI 354 - 03.06.02-41 22 22
RAI 354 - 03.06.02-42 23 24

A complete answer is not provided for 21 of the 22 questions. The schedule for a technically correct and
complete response to these questions is provided below.

Question # Response Date
RAI 354 - 03.08.02-11 July 30, 2010
RAI 354 - 03.08.02-12 July 30, 2010
RAI 354 - 03.08.02-13 July 30, 2010
RAI 354 - 03.08.02-14 July 30, 2010
RAI 354 - 03.08.02-15 July 30, 2010
RAI 354 - 03.08.02-16 June 3, 2010
RAI 354 - 03.08.05-20 June 3, 2010
RAI 354 - 03.08.05-21 June 3, 2010
RAI 354 - 03.08.05-22 June 3, 2010
RAI 354 - 03.08.05-23 June 3, 2010
RAI 354 - 03.06.02-32 June 3, 2010
RAI 354 - 03.06.02-33 June 3, 2010
RAI 354 - 03.06.02-34 June 3, 2010
RAI 354 - 03.06.02-35 June 3, 2010
RAI 354 - 03.06.02-36 June 3, 2010
RAI 354 - 03.06.02-37 June 3, 2010
RAI 354 - 03.06.02-38 June 3, 2010
RAI 354 - 03.06.02-39 June 3, 2010
RAI 354 - 03.06.02-40 June 3, 2010
RAI 354 - 03.06.02-41 June 3, 2010
RAI 354 - 03.06.02-42 June 3, 2010

Sincerely,

Martin (Marty) C. Bryan

Licensing Advisory Engineer

AREVA NP Inc.
Tel: (434) 832-3016

Martin.Bryan.ext@areva.com

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]
Sent: Tuesday, March 16, 2010 12:29 PM
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To: ZZ-DL-A-USEPR-DL

Cc: Xu, Jim; Hawkins, Kimberly; Ng, Ching; Dixon-Herrity, Jennifer; Miernicki, Michael; Patel, Jay; Colaccino, Joseph;
ArevaEPRDCPEm Resource

Subject: U.S. EPR Design Certification Application RAI No. 354 (4106,4107,4220), FSAR Ch. 3

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on January 8, 2010, and discussed with your staff on February 25, 2010. Drat RAI Questions 03.08.05-23
was 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 RAls. For any RAls 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. 354(4106,4107,4220), Revision 0,
Supplement 3

3/16/2010

U.S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 03.08.02 - Steel Containment
SRP Section: 03.08.05 - Foundations
SRP Section: 03.06.02 - Determination of Rupture Locations and Dynamic Effects
Associated with the Postulated Rupture of Piping

Application Section: FSAR Ch 3

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



AREVA NP Inc.

Response to Request for Additional Information No. 354, Supplement 3
U.S. EPR Design Certification Application Page 2 of 3

Question 03.08.05-20:
Follow-up to RAI 155, Question Nos. 03.08.05-13

Regarding part (A) of the RAI, the staff notes that the FSAR generally requires that concrete
exposed to aggressive environments will meet the applicable requirements of ACI 349-01,
Chapter 4 “Durability Requirements” or ASME, Section lll, Division 2, Article CC-2231.7
“Durability.” However, FSAR Section 3.8.5.6.1 is not explicit about the need to follow specific
durability requirements.

To resolve part (A) of the RAI, confirm whether the items listed below will be implemented.

1. Evaluation of aggressive environments will be determined in accordance with ACI 349-01
Chapter 4 or ASME Section Ill, Division 2, Article CC-2231.7, where applicable.

2. Inthe case of aggressive environments, and in addition to the use of epoxy rebar
proposed by the FSAR in aggressive environments, the concrete durability requirements
(special cement types, maximum water-to-cement ratios, minimum compressive strengths,
etc.) of ACI 349-01 Chapter 4 or ASME Section lll, Division 2, Article CC-2231.7 will be
followed, where applicable.

3.  This information will be incorporated into the relevant sections of the FSAR including
FSAR Section 1.8, Table 1.8-2, COL Item 3.8-11.

Regarding part (B) of the RAI response, it states that “Dewatering systems, if used, mitigate
potentially aggressive groundwater effects, minimize seepage, and decrease long-term
structure maintenance. Dewatering systems perform no safety-related function and are not
classified as Category 1.” The staff requests that these statements be included in the FSAR. In
addition, since the dewatering systems are not classified as seismic Category |, the staff also
requests that the FSAR clearly explain that if dewatering systems are utilized, they should not
be relied upon to lower existing groundwater levels to meet assumed design conditions (e.g.,
maintain water level below a certain elevation assumed in design). AREVA should be aware
that if the dewatering systems are used to meet assumed design conditions, then these systems
need to be classified as Seismic Category | or further technical justification needs to be provided
to justify otherwise.

Response to Question 03.08.05-20:

The requirements for concrete durability in aggressive environments will be explicitly referenced
by the U.S. EPR FSAR. The use of dewatering systems to mitigate the potentially aggressive
groundwater effects will not be relied upon as an alternative for lowering the existing
groundwater levels to meet assumed design conditions for safety-related structures. The U.S.
EPR FSAR will be updated to remove this item.

U.S. EPR FSAR Tier 2, Section 3.8.5.6.1 will be updated as follows:

o Concrete exposed to aggressive environments, as defined in ACI 349-01, Chapter 4, shall
meet the durability requirements of ACI 349-01 Chapter 4 or ASME Section Ill, Division 2,
Article CC-2231.7, as applicable. In addition, epoxy coated reinforcing steel will be
considered, on a site-specific basis, for use in foundations subjected to aggressive
environments. For epoxy coated reinforcing steel, the required splice length is increased in
accordance with ACI 349-01 specifications.



AREVA NP Inc.

Response to Request for Additional Information No. 354, Supplement 3
U.S. EPR Design Certification Application Page 3 of 3

U.S. EPR FSAR Tier 2, Section 1.8, Table 1.8-2, COL Item 3.8-11 and Section 3.8.5.6.1 will be
updated as follows:

“A COL applicant that references the U.S. EPR design certification will evaluate the use
of epoxy coated rebar for foundations subjected to aggressive environments, as defined
in ACI 349-01, Chapter 4. In addition, the waterproofing system of Seismic Category |
foundations subjected to aggressive environments will be evaluated for use in
aggressive environments. Also, the concrete of Seismic Category | foundations
subjected to aggressive environments will meet the durability requirements of ACI 349-
01, Chapter 4 or ASME, Section lll, Division 2, Article CC-2231.7, as applicable.”

Impact on FSAR

U.S. EPR FSAR Tier 2, Section 3.8.5.6.1 and Section 1.8, Table 1.8-2, COL Iltem 3.8-11 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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U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 1.8-2—U.S. EPR Combined License Information Items

Sheet 17 of 53

Item No.

Description

Section

3.8-7

A COL applicant that references the U.S. EPR
design certification will confirm that site-
specific conditions for Seismic Category I buried
conduit, electrical duct banks, pipe, and pipe
ducts satisfy the requirements specified in
Section 3.8.4.4.5 and those specified in AREVA
NP Topical Report ANP-10264NP-A.

3.8.45

3.8-8

A COL applicant that references the U.S. EPR
design certification will address site-specific
Seismic Category I structures that are not
described in this section.

3.8.4.1

3.8-9

A COL applicant that references the U.S. EPR
design certification will describe site-specific
foundations for Seismic Category I structures
that are not described in this section.

3.85.1

3.8-10

A COL applicant that references the U.S. EPR
design certification will evaluate site-specific
methods for shear transfer between the
foundation basemats and underlying soil for site-
specific soil characteristicsparameters that are
not within the envelope of the soil parameters
specified in Section 2.5.4.2.

3.85.5

3.8-11

A COL applicant that references the U.S. EPR
design certification will evaluate the use of
epoxy coated rebar for foundations subjected to
aggressive environments, as defined in ACI 349-
01, Chapter 4. In addition, the waterproofing
system of all Seismic Category I foundations
subjected to aggressive environments will be
evaluated for use in aggressive environments.
Also, the concrete of Seismic Category |
foundations subjected to aggressive
environments will meet the durability
requirements of ACI 349-01, Chapter 4 or
ASME, Section III, Division 2, Article CC-

2231.7, as applicable. A-GOL-applicant-that-
] Lidentift] gi o t] c
waterproofing-membranes-and-epoxy coated-
barl 1 . v :

3.8.5.6.1

03

.08.05-20

Tier 2

Revision 2—Interim

Page 1.8-22
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U.S. EPR FINAL SAFETY ANALYSIS REPORT

3.8.5.5.3

3.8.5.6

3.8.5.6.1

03.08.05-20

foot for static loading conditions, and 10,800 pounds per square foot for dynamic
loading conditions. The factors of safety against overturning, sliding, and flotation are
each greater than or equal to 1.1.

Essential Service Water Building Foundation Basemats

Appendix 3E provides details of the design of the ESWB foundation basemats critical
sections.

bearing pressures under the ESWB foundation basemat are 17,800 pounds per square

foot for static loading conditions, and 28,200 pounds per square foot for dynamic
loading conditions. The factors of safety against overturning, sliding, and flotation are
each greater than or equal to 1.1.

Materials, Quality Control, and Special Construction Techniques

This section contains information relating to the materials, quality control programs
and special construction techniques used in the fabrication and construction of Seismic
Category I foundations.

Materials

Concrete, reinforcing steel, and structural steel materials for Seismic Category I
foundations have been used in other nuclear facilities and are the same as described in
Section 3.8.3.6 (GDC 1), except as follows:

e Materials for the portion of the foundation basemat that supports the RCB/RSB are
the same as described in Section 3.8.1.6.

e Structural concrete used in the construction of Seismic Category I foundations has
a minimum compressive strength of 4000 psi (f'.) at 90 days.

e Concrete exposed to aggressive environments, as defined in ACI 349-01, Chapter

4, shall meet the durability requirements of ACI 349-01 Chapter 4 or ASME
Section III, Division 2, Article CC-2231.7, as applicable. In addition, epoxy coated

reinforcing steel will be considered, on a site specific basis, for use in foundations

subjected to aggressive environments. For epoxy coated reinforcing steel, the
required splice length is increased in accordance with ACI 349-01 specifications.

Tier 2

Revision 2—Interim Page 3.8-135




U.S. EPR FINAL SAFETY ANALYSIS REPORT

o The waterproofing system of all below-grade Seismic Category I structures

subjected to aggressive environments, as defined according to ACI 349-01, Chapter
4, shall be evaluated for use in such environments.-Use-of waterproofing-

The waterproofing system will provide adequate frictional characteristics, p > 0.7, at its

interface with concrete. This characteristic will be demonstrated by vendor testing.
The contact surface between the waterproofing system and the concrete will be

finished in accordance with manufacturer recommendations.

A COL applicant that references the U.S. EPR design certification will evaluate the use
of epoxy coated rebar for foundations subjected to aggressive environments, as defined

in ACI 349-01, Chapter 4. In addition, the waterproofing system of all Seismic
Category I foundations subjected to aggressive environments will be evaluated for use

in aggressive environments. Also, the concrete of Seismic Category I foundations

subjected to aggressive environments will meet the durability requirements of ACI
349-01, Chapter 4 or ASME, Section III, Division 2, Article CC-2231.7, as applicable.

38562  Quality Control ™—{03.08.0520 |

Quality control procedures for Seismic Category I foundations are the same as
described in Section 3.8.3.6 (GDC 1).

3.8.5.6.3 Special Construction Techniques

Seismic Category I foundations are constructed using proven methods common to
heavy industrial construction. No special, new, or unique construction techniques are
used.

Modular construction methods are used to the extent practical for prefabricating
portions of reinforcing and concrete formwork. Such methods have been used

Tier 2 Revision 2—Interim Page 3.8-136
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