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PWR-GALE COMPUTER CODE FOR CHAPTER 11 AUDIT PLAN
JULY 28 - 30, 2010

US-APWR DESIGN CERTIFICATION
Mitsubishi Heavy Industries, Ltd.
Docket No. 52-021

Location: Mitsubishi Nuclear Energy Systems, Inc.
1001 19" Street North, Arlington, VA

Purpose:

The purpose of the audit is to meet with Mitsubishi Heavy Industries, Ltd. (MHI) technical staff to
review and discuss the modified PWR-GALE computer code, and the proposed revision to
Design Control Document (DCD) Section 11.2.3.2. The audit will include verification and
demonstration of the PWR-GALE computer code values related to Request for Additional
Information (RAI) responses. The NRC staff will determine compliance with the requirements of
Title 10 of the Code of Federal Regulations (10 CFR), Parts 20, 50, and 52, as well as Title 40
of the Code of Federal Regulations (40 CFR), Part 190, that pertain to the U.S. Nuclear
Regulatory Commission (NRC) staff’s safety evaluation, confirmatory calculations, and other
existing questions on Chapter 11 of the United States - Advanced Pressurized Water Reactor
(US-APWR) DCD. The NRC staff will evaluate the basis of MHI’'s responses, calculation
packages, and other documents to determine the closure of the RAls, or to develop
supplemental questions as needed.

Background:

MHI had submitted to the NRC, Revision 0 of the DCD for its initial application of the US-APWR
dated December, 2007. The NRC staff is currently reviewing Revision 2 of the DCD submitted
to the NRC dated October, 2009. In its review of DCD Tier 2, Chapter 11, “Radioactive Waste
Management,” Sections 11.2, “Liquid Waste Management System” and Section 11.3, “Gaseous
Waste Management System,” the NRC staff has issued RAIs on the design, input parameters
and assumptions, and basis of the modified PWR-GALE computer code, and the calculated
liquid and gaseous effluent releases and doses used to demonstrate compliance with 10 CFR,
Parts 20, 50, and 52, and 40 CFR, Part 190.

The modified PWR-GALE computer code impacts several key areas such as liquid and gaseous
effluent releases, cost-benefit analysis, charcoal bed leak, and doses. The planned audit will
help facilitate the resolution of the RAls in question to determine closure or the need to issue
additional RAls. The audit will also facilitate the NRC staff’s review of the Comanche Peak
Nuclear Power Plant (CPNPP), Units 3 and 4, Combined License (COLA) (Reference COLA for
the US-APWR) because the doses presented in the Final Safety Analysis Report (FSAR)
Chapter 11 from Combined License (COL) information items in the US-APWR DCD are
developed from the liquid and gaseous effluent releases calculated with the MHI PWR-GALE
computer code.
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The NRC staff issued CPNPP, Units 3 and 4, (Reference COLA for the US-APWR) RAI 4315
(CP 145) for the FSAR, Section 2.4.13 asking the COLA applicant to justify the applicability of
the liquid tank failure evaluation in the DCD as the bounding analysis for the site-specific
evaluation of the CPNPP, Units 3 and 4. As a result of the RAI, a revision to DCD

Section 11.2.3.2 which involves the deletion of the liquid tank failure analysis, a change to COL
information item 11.2(3), and new calculations of failed liquid tank concentrations using the
ANSI/ANS-N18.1-1999 methodology is proposed by MHI. The NRC staff plans to review and
discuss with MHI, its methodology to calculate the new liquid tank concentrations. The audit will
facilitate resolution of the RAI (CP 145) associated with the COLA and the NRC staff’s review of
the proposed revision of DCD Section 11.2.3.2 on the liquid tank failure analysis.

Regulatory Audit Basis:

The information below lists the regulatory basis for the audit.
. 10 CFR, Part 20, “Standards for Protection Against Radiation.”
. NUREG-0800, “Standard Review Plan,” Chapter 11, “Radioactive Waste Management.”

. 10 CFR Part 50, Appendix A, General Design Criterion (GDC) 60, “Control of Releases
of Radioactive Materials to the Environment.”

o 10 CFR Part 50, Appendix A, GDC 64, “Monitoring Radioactivity Releases.”
o 10 CFR Part 50, Appendix I, “Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion “As Low As Is Reasonably Achievable” for

Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents.”

o 10 CFR 50.344a, “Design Objectives for Equipment to Control Releases of Radioactive
Material in Effluents - Nuclear Power Reactors.”

. 10 CFR 50.36, “Technical Specifications.”

o 10 CFR 50.9, “Completeness and Accuracy of Information.”

. 10 CFR Part 52, “Licenses, Certifications, and Approvals for Nuclear Power Plants.”

o 40 CFR Part 190, “Environmental Radiation Protection Standards for Nuclear Power
Operations.”

. RG 1.109, “Calculation of Annual Doses to Man from Routine Releases of Reactor

Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I.”

. RG 1.112, “Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Light-Water-Cooled Power Reactors.”

o RG 1.143, “Design Guidance for Radioactive Waste Management Systems, Structures
and Components Installed in Light-Water-Cooled Nuclear Reactor Power Plants.”
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o RG 1.206, “Combined License Applications for Nuclear Power Plants (LWR Edition).”

o NUREG-0017, “Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Pressurized Water Reactors (PWRs) (PWR-GALE Code).”

. NUREG-0800, “Standard Review Plan,” Chapter 11, “Radioactive Waste Management.”

. BTP 11-5, “Postulated Radioactive Releases Due to a Waste Gas System Leak or
Failure.”
. BTP 11-6, “Postulated Radioactive Releases due to Liquid-Containing Tank Failures.”

. NUREG/CR-4653, “GASPAR Il - Technical Reference and User Guide.”
. NUREG/CR-4013, “LADTAP Il - Technical Reference and User Guide.”

o ANSI/ANS-18.1-1999, “Radioactive Source Term for Normal Operation of Light Water
Reactors.”

Requlatory Audit Scope:

The audit scope will consist of a review and discussion of MHI’s responses to RAls related to
the MHI PWR-GALE computer code incorporating the American National Standards
Institute/American Nuclear Society (ANSI/ANS)-18.1-1999 source term and the 0.02 percent per
day noble gases leakage rate (DCD Tables 11.2-9 and 11.3-4), and the calculated liquid (DCD
Tables 11.2-10, 11.2-11, 11.2-12, and 11.2-13) and gaseous (DCD Tables 11.3-5, 11.3-6, and
11.3-7) effluent releases and the liquid (DCD Table 11.2-15) and gaseous (DCD Tables 11.3-4,
11.3-8, and 11.3-9) effluent doses (see References). The audit will also consist of a review and
discussion on the proposed revision to DCD Section 11.2.3.2 including the new calculations of
the failed liquid tank concentrations using the ANSI/ANS-N18.1-1999 methodology. To facilitate
the audit, it is expected that MHI will provide a demonstration of the PWR-GALE computer code
and any additional supporting documents and technical evidence to the NRC staff (see
Information and Other Material Necessary for the Audit). The NRC staff will document the audit
findings in an audit report and, as needed, through supplemental RAIs.

Information and Other Material Necessary for the Audit:

The NRC requests that MHI provide any calculation packages to support responses to RAIs and
discussions on the liquid and gaseous and effluent releases (during normal operation including
anticipated operational occurrences and maximum defined fuel defects) and doses, the waste
gas surge tank and charcoal bed leak doses, and the new failed liquid tank concentrations. In
addition, the NRC staff requests any additional quality assurance documents to support
modification of the PWR-GALE computer code and information describing the basis to develop
the new failed liquid tank concentrations using the ANSI/ANS-N18.1-1999 methodology.



Audit Team:

¢ Richard Clement, NRC, Chapter 11 Technical Reviewer for the US-APWR DCD and
CPNPP, Units 3 and 4, COL FSAR

e Ngola Otto, NRC, Chapter 11 Project Manager for the US-APWR DCD and CPNPP, Units 3
and 4, COL FSAR

Logisitics:

The audit will be performed at the Mitsubishi Nuclear Energy Systems, Inc. (MNES) in Arlington,
VA. A proposed agenda for the audit is supplemented as the Enclosure. The NRC staff will
conduct the audit over a period not to exceed three business days. The NRC may request an
ad-hoc extension of the audit at the same location if findings during the ongoing audit reveal the
need for additional time. Such an extension will be requested before the meeting is adjourned
by the NRC Project Manager. If necessary, any circumstances related to the conductance of
the audit will be communicated to Ngola Otto (NRC) at (301) 415-6695 or via e-mail to
Ngola.Otto@nrc.gov.

Special Requests:

The MHI staff cognizant of the basis and modifications made to the PWR-GALE computer code
shall participate in the audit. MHI staff, knowledgeable of the liquid and gaseous effluent
releases and dose calculations in DCD Sections 11.2 and 11.3 (including the waste gas surge
tank and charcoal bed leak dose calculations) and calculations on the failed liquid tank
concentrations in DCD Section 11.2.3.2 shall participate in the audit. Appropriate handling and
protection of proprietary information shall be acknowledged and observed throughout the audit.

Deliverables:

An audit report will be generated after completion of the audit. The audit outcome will be used
to identify any additional information to be submitted for making regulatory decisions. The audit
will assist the NRC staff in the preparation and issuance of further RAIls, as needed, for the
licensing review on Chapter 11 of the US-APWR DCD and the CPNPP, Units 3 and 4, COLA
FSAR.

References:

1. US-APWR DCD Revision 2.

2. Response to RAI 164-1925, Questions 11.02-4 and 11.02-7: Enclosures 1 and 2
(ML090570441), and Enclosure 3 (Non-Publicly Available).

3. Response to RAI 523-4246, Question 11.02-30 (ML100770379).

4, Response to RAI 189-2006, Questions 11.03-6, 11.03-7, and 11.03-8: Enclosures 1 and
2 (ML090770414), and Enclosure 3 (Non-Publicly Available).
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5. Response to RAI 402-3028, Questions 11.03-12: Enclosure 5 and 8 (Non-Publicly
Available). Response to RAI 402-3028, Question 11.03-12 and 11.03-13: Enclosure 6
(ML092090556).

6. English translation of the PWR-GALE Quality Assurance Documents: Enclosure 2 (Non-
Publicly Available).

7. Proposed revision to DCD Section 11.2.3.2 (to be docketed later).
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TIME

8:00 a.m. - 9:00 a.m.

9:00 a.m. - 12:00 p.m.

12:00 p.m. - 1:00 p.m.

1:00 p.m. - 3:00 p.m.

3:00 p.m.

Proposed Agenda

Wednesday, July 28, 2010
8:00 a.m. - 3:00 p.m.

Mitsubishi Nuclear Energy Systems, Inc.
1001 19" Street North
Arlington, VA

TOPIC

Entrance/Introduction

Overview: Discussion of RAI Responses and
the Proposed Revision to DCD Section 11.2.3.2

Lunch

Demonstration of the MHI PWR-GALE
Computer Code

Adjourn / Exit

LEAD

NRC/MHI

NRC/MHI

ALL

NRC/MHI

Enclosure



TIME

8:00 a.m. - 12:00 p.m.

12:00 p.m. - 1:00 p.m.

1:00 p.m. - 3:00 p.m.

3:00 p.m.

Proposed Agenda

Thursday, July 29, 2010
8:00 a.m. - 3:00 p.m.

Mitsubishi Nuclear Energy Systems, Inc.
1001 19" Street North
Arlington, VA
TOPIC
NRC Audit of the Available Documentation
Lunch

NRC Audit of the Available Documentation

Adjourn / Exit

LEAD
NRC/MHI
ALL

NRC/MHI



Proposed Agenda

Friday, July 30, 2010
8:00 a.m. - 3:00 p.m.

Mitsubishi Nuclear Energy Systems, Inc.
1001 19" Street North

Arlington, VA
TIME TOPIC LEAD
8:00 a.m. - 12:00 p.m. NRC Audit of the Available Documentation NRC/MHI
12:00 p.m. - 1:00 p.m. Lunch ALL
1:00 p.m. - 2:30 p.m. NRC Audit of the Available Documentation NRC/MHI
2:30 p.m. - 3:00 p.m. Audit Summary and Next Steps NRC/MHI

3:00 p.m. Adjourn / Exit



DC Mitsubishi - US APWR Mailing List (Revised 06/23/2010)
CC:

Ms. Michele Boyd Mr. Gary Wright, Director
Legislative Director Division of Nuclear Facility Safety
Energy Program lllinois Emergency Management Agency
Public Citizens Critical Mass Energy 1035 Outer Park Drive

and Environmental Program Springdfield, IL 62704

215 Pennsylvania Avenue, SE
Washington, DC 20003

Atsushi Kumaki

Mitsubishi Heavy Industries, Ltd.
APWR Promoting Department
Wadasaki-cho- 1-1-1, Hyogo-ku
Kobe 652-8585 JAPAN

Dr. Masanori Onozuka

Mitsubishi Nuclear Energy Systems, Inc.
1001 19th Street North, Suite 710
Arlington, VA 22201-5426

Dr. C. Keith Paulson

Mitsubishi Nuclear Energy Systems, Inc.
300 Oxford Drive, Suite 301

Monroeville, PA 15146

Mr. Tom Sliva
7207 IBM Drive
Charlotte, NC 28262

Mr. Robert E. Sweeney
IBEX ESI

4641 Montgomery Avenue
Suite 350

Bethesda, MD 20814

Mr. Ed Wallace

General Manager - Projects
PBMR Pty LTD

P. O. Box 9396

Centurion 0046

Republic of South Africa
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Email

APH@NEI.org (Adrian Heymer)
atsushi_kumaki@mbhi.co.jp (Atsushi Kumaki)
awc@nei.org (Anne W. Cottingham)
bgattoni@roe.com (William (Bill) Gattoni))
BrinkmCB@westinghouse.com (Charles Brinkman)
chris.maslak@ge.com (Chris Maslak)
ck_paulson@mnes-us.com (C Keith Paulson)
ckpaulson@aol.com (C.K. Paulson)
CumminWE@Westinghouse.com (Edward W. Cummins)
cwaltman@roe.com (C. Waltman)
david.hinds@ge.com (David Hinds)
david.lewis@pillsburylaw.com (David Lewis)
DelLaBarreR@state.gov (R. DeLaBarre)
Derlinda.Bailey@chguernsey.com (Derinda Bailey)
donald.woodlan@luminant.com (Donald Woodlan)
eliza.seedcoalition@gmail.com (Elza Brown)
erg-xl@cox.net (Eddie R. Grant)
gcesare@enercon.com (Guy Cesare)
james.beard@gene.ge.com (James Beard)
jerald.head@ge.com (Jerald G. Head)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
jim.riccio@wdc.greenpeace.org (James Riccio)
jin_chung@mnes-us.com

Joseph_Hegner@dom.com (Joseph Hegner)
jrund@morganlewis.com (Jonathan Rund)
KSutton@morganlewis.com (Kathryn M. Sutton)
kwaugh@impact-net.org (Kenneth O. Waugh)
Ichandler@morganlewis.com (Lawrence J. Chandler)
lon.burnam@house.state.tx.us (Lon Burnam)
Marc.Brooks@dhs.gov (Marc Brooks)
maria.webb@pillsburylaw.com (Maria Webb)
mark.beaumont@wsms.com (Mark Beaumont)
Mark.Crisp@chguernsey.com (Mark Crisp)
masahiko_kaneda@mhi.co.jp (Masahiko Kaneda)
masanori_onozuka@mnes-us.com (Masanori Onozuka)
masayuki_kambara@mhi.co.jp (Masayuki Kambara)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
mayorsouthern@granbury.org (Mayor David Southern)
media@nei.org (Scott Peterson)
mike_moran@fpl.com (Mike Moran)

MSF@nei.org (Marvin Fertel)
mutsumi_ishida@mnes-us.com (Mutsumi Ishida)
mwetterhahn@winston.com (M. Wetterhahn)
nan_sirirat@mnes-us.com (Sirirat Mongkolkam)
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nirsnet@nirs.org (Michael Mariotte)
Nuclaw@mindspring.com (Robert Temple)
patriciaL.campbell@ge.com (Patricia L. Campbell)
Paul@beyondnuclear.org (Paul Gunter)
plarimore@talisman-intl.com (Patty Larimore)
pshastings@duke-energy.com (Peter Hastings)
RJB@NEIl.org (Russell Bell)

Russell. Wells@Areva.com (Russell Wells)
ryan_sprengel@mnes-us.com (Ryan Sprengel)
sabinski@suddenlink.net (Steve A. Bennett)
sandra.sloan@areva.com (Sandra Sloan)
satoshi_hanada@mnes-us.com (Satoshi Hanada)
satoshi_watanabe@mnes-us.com (Satoshi Watanabe)
sfrantz@morganlewis.com (Stephen P. Frantz)
shinji_kawanago@mnes-us.com (Shinji Kawanago)
stephan.moen@ge.com (Stephan Moen)
steven.hucik@ge.com (Steven Hucik)
strambgb@westinghouse.com (George Stramback)
Tansel.Selekler@nuclear.energy.gov (Tansel Selekler)
tgilder1@luminant.com (Tim Gilder)
tmatthews@morganlewis.com (T. Matthews)
tom.miller@hq.doe.gov (Tom Miller)
trsmith@winston.com (Tyson Smith)
Vanessa.quinn@dhs.gov (Vanessa Quinn)
vijukrp@westinghouse.com (Ronald P. Vijuk)
Wanda.K.Marshall@dom.com (Wanda K. Marshall)
whorin@winston.com (W. Horin)
yoshiki_ogata@mbhi.co.jp (Yoshiki Ogata)
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