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Pederson Ronda M (AREVA NP INC) [Ronda.Pederson@areva.com]

DUNCAN Leslie E (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); DELANO

Response to U.S. EPR Design Certification Application RAI No. 124, Supplement 1

From:
Sent: Wednesday, February 11, 2009 4:31 PM
To: Getachew Tesfaye
Cc:
Karen V (AREVA NP INC)
Subject:
Attachments: RAI 124 Supplement 1 Response US EPR DC.pdf
Getachew,

AREVA NP Inc. provided a schedule for responding to the 3 questions of RAI No. 124 on December 9, 2008.
The attached file, “RAI 124 Supplement 1 Response US EPR DC.pdf’ provides technically correct and
complete responses to 2 of the 3 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 124 Question 14.03.04-1.

The following table indicates the respective pages in the response document, “RAI 124 Supplement 1
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAIl 124 — 14.03.04-1 2 3
RAIl 124 — 14.03.11-3 4 4

The schedule for a technically correct and complete response to the remaining question is unchanged and

provided below:

Question # Response Date
RAIl 124 — 14.03.02-10 March 20, 2009
Sincerely,

Ronda Pederson

ronda.pederson@areva.com
Licensing Manager, U.S. EPR Design Certification
AREVA NP Inc.

An AREVA and Siemens company
3315 OId Forest Road

Lynchburg, VA 24506-0935

Phone: 434-832-3694

Cell: 434-841-8788

From: WELLS Russell D (AREVA NP INC)
Sent: Tuesday, December 09, 2008 2:42 PM
To: 'Getachew Tesfaye'

Cc: 'John Rycyna'; Pederson Ronda M (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V

(AREVA NP INC)

Subject: Response to U.S. EPR Design Certification Application RAI No. 124, FSAR Ch 14



Getachew,

Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 124 Response US EPR DC.pdf” provides technically correct and complete responses to
none of the 3 questions.

The following table indicates the respective pages in the response document, “RAl 124 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 124 — 14.03.02-10 2 2
RAI 124 — 14.03.04-1 3 3
RAI 124 — 14.03.11-3 4 4

A complete answer is not provided for the 3 questions. The schedule for a technically correct and complete
response to these questions is provided below.

Question # Response Date
RAI 124 — 14.03.02-10 March 20, 2009
RAI 124 — 14.03.04-1 February 11, 2009
RAI 124 — 14.03.11-3 February 11, 2009
Sincerely,

(Russ Wells on behalf of)

Ronda Pederson

ronda.pederson@areva.com
Licensing Manager, U.S. EPR Design Certification
New Plants Deployment

AREVA NP, Inc.
An AREVA and Siemens company

3315 Old Forest Road
Lynchburg, VA 24506-0935
Phone: 434-832-3694

Cell: 434-841-8788

From: Getachew Tesfaye [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Monday, November 10, 2008 4:06 PM

To: ZZ-DL-A-USEPR-DL

Cc: David Jeng; Sujit Samaddar; Allison Black; David Terao; Anne-Marie Grady; Christopher Jackson; Michael Miernicki;
Joseph Colaccino; John Rycyna

Subject: U.S. EPR Design Certification Application RAI No. 124 (948, 1420,1509), FSAR Ch. 14

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on October 24, 2008, and discussed with your staff on November 10, 2008. No change was made to the
draft RAI 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 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. 124, Supplement 1
11/10/2008

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 14.03.02 - Structural and Systems Engineering - Inspections, Tests,
Analyses, and Acceptance Criteria
SRP Section: 14.03.04 - Reactor Systems - Inspections, Tests, Analyses, and
Acceptance Criteria
SRP Section: 14.03.11 - Containment Systems and Severe Accidents -
Inspections, Tests, Analyses, and Acceptance Criteria
Application Section: EPR FSAR Section 14.3

QUESTIONS for Structural Engineering Branch 2 (ESBWR/ABWR Projects) (SEB2)
QUESTIONS for Component Integrity, Performance, and Testing Branch 1
(AP1000/EPR Projects) (CIB1)
QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects)
(SPCV)



AREVA NP Inc.

Response to Request for Additional Information No. 124, Supplement 1
U.S. EPR Design Certification Application Page 2 of 4

Question 14.03.04-1:

10 CFR 52.47(b)(1) requires that a DC application contain the proposed inspections, tests,
analyses, and acceptance criteria (ITAAC) that are necessary and sufficient to provide
reasonable assurance that, if the inspections, tests, and analyses are performed and the
acceptance criteria met, a plant that incorporates the design certification is built and should
operate in accordance with the design certification, the provisions of the Atomic Energy Act, and
the NRC’s regulations. Table 2.2.1-5 “RCS Inspections, Tests, Analyses, and Acceptance
Criteria” of the U.S. EPR FSAR provides design commitments related to the reactor pressure
vessel (RPV) system. However, the staff finds that additional design commitments are needed
in order for the EPR DC to meet 10 CFR 52.47(b)(1) as it relates to the RPV system.
Specifically, ITAAC relating to the following areas should be addressed in Table 2.2.1-5:

a. Key dimensions of the as-built RPV

b. ASME Code Section Ill requirements for pressure boundary welds in ASME Code
Section Ill components

c. Pressure boundary integrity under internal pressure during service of ASME Code
Section Il components

d. RPV material surveillance program (i.e., material types of specimens and bracket
locations)

Please provide ITAAC for the above design features to ensure that the reactor vessel is
constructed in accordance with the design certification.

Response to Question 14.03.04-1:

a. U.S. EPR FSAR Tier 1, Figure 2.2.1-2 will be revised to add a new sheet showing the
RPV key dimensions. U.S. EPR FSAR Tier 1, Section 2.2.1 will be revised by adding
Table 2.2.1-6 that will list the RPV key dimensions and acceptable variations. U.S. EPR
FSAR Tier 1, Table 2.2.1-5, Item 2.2, Acceptance Criteria column will be revised to
include a reference to Table 2.2.1-6.

b. U.S. EPR FSAR Tier 1, Section 2.2.1, Item 3.1 was revised to address ASME Code
Section Il welding requirements as part of the Response to RAI 148, Question 14.03.03-
23.

c. U.S. EPR FSAR Tier 1, Section 2.2.1, ltem 3.1 was revised to address ASME Code
Section Il hydrostatic testing requirements as part of the Response to RAI 148,
Question 14.03.03-23.

d. U.S. EPR FSAR Tier 1, Section 2.2.1 and Table 2.2.1-5 will be revised to add Iltem 3.18:

“The RPV internals are provided with irradiation specimen guide baskets to hold
capsules containing RPV material surveillance specimens.”

The material types of specimens are RPV material surveillance program details and not
a permanent design feature for inclusion into U.S. EPR FSAR Tier 1. The bracket
locations will be addressed in U.S. EPR FSAR Tier 1, Table 2.2.1-5, Item 3.18
Acceptance Criteria:



AREVA NP Inc.

Response to Request for Additional Information No. 124, Supplement 1
U.S. EPR Design Certification Application Page 3 of 4

“Two guide baskets are provided, located on opposite sides of the RPV, and each guide
basket includes provisions to hold two material surveillance capsules.”

Additional details on the RPV material surveillance program are provided in U.S. EPR
FSAR Tier 2, Section 5.3.1.6 and in the Response to RAI 64, Question 05.03.01-4 and
Question 05.03.01-5.

FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.2.1 will be revised as described in the response and indicated
on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 124, Supplement 1
U.S. EPR Design Certification Application Page 4 of 4

Question 14.03.11-3:

FSAR Tier 2, section 6.2.5.2.2, Hydrogen Monitoring System (HMS), describes both the low
range HMS system and the high range HMS system which provide hydrogen concentration
displays and alarms in the main control room (MCR). Hydrogen concentration in containment is
identified as a safety significant feature in FSAR Table 14.3-7, indicating that there should be an
associated ITAAC for this HMS instrumentation.

The low range and the high range HMS monitors in the MCR should be added to FSAR Tier 2,
Table 18.7-1, Minimum Inventory of Main Control Room Fixed Alarms, Displays, and Controls,
to both display and alarm. The low range and the high range HMS monitors should be added to
FSARTier 1, Table 2.4.14-2, Hydrogen Monitoring System ITAAC, providing an ITAAC that will
confirm that they both alarm and display in the MCR.

Response to Question 14.03.11-3:

ITAAC for HMS instrumentation is addressed in the Response to RAI 104, Question 14.03-1b
and Question 14.03.11-1b.

Combustible gas control in containment is described in U.S. EPR FSAR Tier 2, Section 6.2.5.
The combustible gas control system (CGCS) contains passive components, such as rupture
foils, convection foils, hydrogen mixing dampers, and passive autocatalytic recombiners that do
not require operator action to control hydrogen concentrations in containment. Hydrogen
control in the U.S. EPR is passive, so there is no operator action that can be taken. However,
the indication and alarm of the HMS are not included in U.S. EPR FSAR Tier 2, Table 18.7-1
because they do not meet the criteria defined in U.S. EPR FSAR Tier 2, Section 18.7.4.4.

FSAR Impact:

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

EPR

The functional arrangement of the RPV and heavy reflector is shown on Figure 2.2.1-2—
RPV Functional Arrangement.

2.3 The location of the RCS equipment is as listed in Table 2.2.1-1—RCS Equipment
Mechanical Design.

2.4 Physical separation exists between the RCS loops.

3.0 Mechanical Design Features

3.1 Equipment listed in Table 2.2.1-1 as ASME Code Section III, other than RPV internals, is
designed, welded, and hydrostatically tested in accordance with ASME Code Section III.

3.2 Check valves listed in Table 2.2.1-1 will function as listed in Table 2.2.1-1.

33 Equipment identified as Seismic Category 1 in Table 2.2.1-1 can withstand a-seismic
design basis seismie-loads without loss of safety function as listed in Table 2.2.1-1.

34 Piping indicated on Figure 2.2.1-1 as ASME Code Section III is designed, welded, and
tested in accordance with ASME Code Section III.

3.5 The steam outlet nozzles on the SGs include flow-limiting devices.

3.6 The RCP motors include a device to prevent reverse rotation.

3.7 The applicable piping and interconnected component nozzles listed in Table 2.2.1-1 are
evaluated for LBB.

3.8 The RPV internals are-designed-towill withstand the effects of flow-induced vibration.

3.9 The RCS is designed to allow movement of the components as necessary due to thermal
expansion and contraction.

3.10 Supports for piping shown as ASME Section III on Figure 2.2.1-1 are designed in
accordance with ASME Section III.

3.11 Components listed as ASME Code Class I in Table 2.2.1-1 are analyzed for fatigue in
accordance with ASME Section III Class I.

3.12 Speeifications-cxist-for-components-listed-as ASME-Scetion-HH-in-Table 2.2-1-1 Deleted.

3.13 Speetbentiope il o sbelne sl pe A0l Deetion Tllop Wi pee 20 L L Defefed.

3.14 Specifications exist for supports for piping shown as ASME Section III on Figure 2.2.1-1.

3.15 Specifications-cxist for-corc-supportstructures-shown-on-Figure 2.2-1-2Deleted.

3.16 RPV internals listed in Table 2.2.1-1 are designed in accordance with ASME Section III,
Subsection NG.

3.17 Core support structure welds meet ASME II1, Sebsection NG requirements.

Tier 1 Revision 1—Interim Page 2.2-2
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U.S. EPR FINAL SAFETY ANALYSIS REPORT

3.18 The RPV internals are provided with irradiation specimen guide baskets to hold capsules
containing RPV material surveillance specimens.

4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

4.1 Displays listed in Tables 2.2.1-2—Equipment and Valve Actuator Power Supplies and
Controls and 2.2.1-3—Instrumentation Power Supplies, Classification, and Displays are
retrievable in the main control room (MCR) and remote shutdown station (RSS) as listed
in Tables 2.2.1-2 and 2.2.1-3.

4.2 The RCS system equipment controls are provided in the MCR and RSS as listed in Table
2.2.1-2.

43 Aetaators-Equipment listed as being controlled by a priority and actuationr and-control
system (PACS) module in Table 2.2.1-2 responds to the state requested by a test signalare
eoppetled b BA O el

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E listed in Tables 2.2.1-2 and 2.2.1-3 are powered
from the Class 1E divisions as listed in Tables 2.2.1-2 and 2.2.1-3 in a normal or alternate
feed condition.

52 Valves listed in Table 2.2.1-2 fail to the position noted in Table 2.2.1-2 on loss of power.

53 The power supply arrangement is such that only two emergency diesels are required to
operate i-orderto supply power to the minimum required number of PZR heaters.

6.0 Environmental Qualifications

6.1 Equipment listed in Table 2.2.1-2 for harsh environment can perform the function listed
in Table 2.2.1-1 following exposure to the design basis environments for the time
required.

6.2 Instrumentation listed in Table 2.2.1-3 for harsh environment can display following
exposure to the design basis environments.

7.0 Equipment and System Performance

7.1 Class 1E valves listed in Table 2.2.1-2 can perform the function listed in Table 2.2.1-1
under system design conditions.

7.2 The RCPs have rotational inertia to provide coastdown flow of reactor coolant on loss of
power to the pump motors.

7.3 The RCPs provide flow.

7.4 RCP standstill seal system (SSSS) can be elesed-or-engaged when the RCP is stopped.

7.5 The PZR safety relief valves (PSRVs) open.

Tier 1 Revision 1—Interim Page 2.2-3




U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

Table 2.2.1-5—RCS Inspections, Tests, Analyses, and
Acceptance Criteria (6-8 Sheets)
Design-Commitment Wording Inspection, Test or Acceptance Criteria
Analysis
2.1 The functional arrangement | Inspections of the as-built The as-built RCS conforms to the
of the RCS is shown on system will be conducted. functional arrangement shown on
Figure 2.2.1-1. Figure 2.2.1-1.
2.2 The functional arrangement | Inspections of the as-built The as-built RPV and heavy
of the RPV and heavy system will be conducted. reflector conforms to the functional
reflector is shown on arrangement shown on Figure 2.2.1-
Figure 2.2.1-2. [ |2 and Table 2.2.1-6. |
2:42.3 | The location of RCS An inspection will be " |The equipment Tisted in Table
equipment is as listed in performed. 2.2.1-1 is located as listed in Table
Table 2.2.1-1. 2.2.1-1.
2-52.4 | Physical separation exists |An inspection will be The loops of the RCS are separated.
between the RCS loops. performed.
3.1 The-components-designated |a. Analysis of the equipment |a. ASME Code Section III stressA
asEquipment listed in identified in Table 2.2.1-1 as reports exists and concludes that
Table 2.2.1-1 as ASME ASME Code Section III, the eempeonents-equipment listed
Code Section III, other than | other than RPV internals, asidentified in Table 2.2.1-1 as
RPV internals, i Table will be performed per ASME Code Section III, other
2.2 1-1are-is designed, ASME Code Section III than RPV internals, inFable
welded, and hydrostatically design requirements. L b boepdesione dand
tested in accordance with te hydrostatically-tested-in
ASME Code Section III accordancemeets ASME Code
requirements. Section III design requirements.
b. Inspections will be . Equipment identified in
conducted efon the Table2.2.1-1 as ASME Code
equipment identified in Section III, other than RPV
Table 2.2.1-1 as ASME internals, has been welded per
design, NDE-and ASME Code Section III welding
hydrostatie-testreportsfor requirements.
Fheesmmonene el
ASME Code Section III-#
Fable 2211, other than
RPV internals, to verify
welding has been performed
per ASME Code Section 111
welding requirements.
c. Hydrostatic testing of the c. Equipment identified in Table
equipment identified in 2.2.1-1 as ASME Code Section
Table 2.2.1-1 as ASME 111, other than RPV internals, has
Code Section 111, other than been hydrostatically tested per
RPV internals, will be ASME Code Section III
performed per ASME Code hydrostatic testing requirements.
Section III hydrostatic
testing requirements.
Tier 1 Revision 1—Interim Page 2.2-29
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14.03.04-1

]

Table 2.2.1-5—RCS Inspections, Tests, Analyses, and
Acceptance Criteria (6-8 Sheets)

\

Design-Commitment Wording

Inspection, Test or
Analysis

Acceptance Criteria

3.18 |The RPV internals are An inspection will be Two guide baskets are provided,
provided with irradiation  |performed. located on opposite sides of the
specimen guide baskets to RPV., and each guide basket
hold capsules containing includes provisions to hold two
RPV material surveillance material surveillance capsules.
specimens.

4.1 Displays listed in Tables Inspections will be performed |a. The displays listed in Tables
2.2.1-2 and 2.2.1-3 are for the existence or 2.2.1-2 and 2.2.1--3 as being
retrievable in the MCR and |retrievability of the displays in retrievable in the MCR can be
RSS as listed in Tables the MCR or the RSS as listed retrieved in the MCR.
2.2.1-2 and 2.2.1-3. in Tables 2.2.1-2 and 2.2.1-3. b. The displays listed in Tables

2.2.1-2 and 2.2.1-3 as being
retrievable in the RSS can be
retrieved in the RSS.
| 4.2 The RCS system Tests will be performed for the |a. The controls listed in Table
equipment controls are existence of control signals 2.2.1-2 as being in the MCR
provided in the MCR and | from the MCR and the RSS to exist in the MCR.
| 5381 flzs identified in Table ‘;h; ?c_llznpment listed in Table b, The controls listed in Table
e e 2.2.1-2 as being in the RSS exist
in the RSS.

43 Aetaators-Equipment listed | An-eperational test will be Fhe-aetuatersEquipment listed as
as being controlled by a performed using test signals being controlled by a PACS module
PACS module in Table Fomthenelnaismboiae in Table 2.2.1-2 aetuate-responds to
2.2.1-2 responds to the controlled-byaPACS-module |the state requested by the test signal.
state requested by a test ashistedinTable 22 1-2—An
signalarc-controled-by-a | inspeetion-will-beperformed
PACS-module. on-the-actuation-ol-the

actuator.
Tier 1 Revision 1—Interim Page 2.2-34
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Table 2.2.1-6—RPV Key Dimensions and Acceptable

Variations
Description Dimension/ Nominal Value | Acceptable
(inches)
Vessel Inside Diameter (to cladding) A 191.73 +1.0/-1.0
Vessel Beltline Shell Thickness (without B 9.84 +0.88 /-0.12
cladding)
Vessel Lower Head Thickness (without C 5.71 +1.0/-0.12
cladding)
Vessel Inlet / Outlet Nozzle Inside Diameter D 30.71 +0.37/-0.12
(at safe end)
Elevation from Mating Surface to Centerline E 70.87 +0.25/-0.25
of Inlet/ Outlet Nozzle
Elevation from Mating Surface to Inside of F 408.66 +1.0/-0.5
Bottom Head (to cladding)
Next File

Tier 1 Revision 1—Interim Page 2.2-38
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EPR

Figure 2.2.1-2—Reactor Pressure Vessel Functional Arrangement

14.03.04-1 | @
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Next File
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Figure 2.2.1-2—Reactor Pressure Vessel Functional Arrangement
Sheet 2 of 2
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