October 15, 2009

MEMORANDUM TO: Stewart Magruder, Branch Chief
Advanced Reactor Branch 2
Advanced Reactor Program
Office of New Reactors

FROM: Thomas J. Kenyon, Senior Project Manager /RA/
Advanced Reactor Branch 2
Advanced Reactor Program
Office of New Reactors

SUBJECT: SUMMARY OF PRE-APPLICATION MEETING WITH NUSCALE
POWER INC. TO DISCUSS SOURCE TERM AND SEVERE
ACCIDENT ANALYSIS, AND THE PROBABILISTIC RISK
ASSESSMENT FOR THE NUSCALE REACTOR DESIGN

On September 2, 2009, staff from the U.S. Nuclear Regulatory Commission (NRC) met with
representatives from NuScale Power, Inc. (NuScale) to discuss source term and severe
accident analysis and preliminary results of the probabilistic risk assessment (PRA).
Enclosures 1 and 2 are the meeting agenda and attendees, respectively.

The meeting opened with a brief presentation on the NuScale Power reactor design and
NuScale’s proposal for future interactions. In its letter dated August 12, 2009, NuScale
submitted both non-proprietary and proprietary versions of the slide presentations for this
meeting. Non-proprietary versions of NuScale’s slide presentations can be obtained from the
Commission’s Public Document Room, at One White Flint North, 11555 Rockville Pike (first
floor), Rockville, Maryland. They are also available electronically from the Public Electronic
Reading Room found on the Internet at the following web address: http://www.nrc.gov/reading-
rm.html. From this site, the public can gain access to the NRC’s Agencywide Document Access
and Management System (ADAMS), which provides text and image files of NRC’s public
documents in the Publicly Available Records component of ADAMS. The ADAMS accession
numbers for the non-proprietary versions of the slide presentations are ML092810329. The
non-publicly available proprietary slide presentations can be found at ML092810331.

NuScale opened the meeting discussing its proposal for future interactions with the staff during
the pre-application review. The designer indicated that it was planning to submit several
licensing topical reports on codes and testing, control room design, and source term studies,
and requested that a limited number of staff meet with them to focus on specific topics.

CONTACT: Thomas J. Kenyon, NRO/ARP
301-415-1120
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The NRC reminded NuScale that resources for pre-application review activities were limited,
and that meetings and pre-application interactions had to be conducted in a non-resource-
intensive manner. NuScale then described the NuScale Power reactor, stating that it is a small
light-water reactor in which each reactor module employs natural circulation to develop the heat
source for producing about 45 MWe using a turbine-generator for each module. The pre-
applicant noted that some of the design parameters provided in previous meetings have been
evolving during the optimization of the design. The NuScale design consists of a self-contained
assembly with the reactor core and steam generators located in a common containment vessel
that is immersed in a large pool of water. The pool could be designed to accommodate multiple
power generating modules (the example shown in NuScale’s slide presentation was for

12 modules, but that number can be expanded or reduced). The pre-applicant then briefly
described other unique features of the facility, such as a 72-hour capacity in the pool to handle
the decay heat of a single module without boiling.

NuScale then discussed the design goals it was working toward to address source term and
severe accident issues. The pre-applicant was using both deterministic and probabilistic risk
assessments to identify and evaluate improvements in design features and address man-
machine interface concerns to ensure that the NuScale design offered adequate redundancy,
diversity, and independence with sufficient defense-in-depth and safety margins. NuScale
discussed its Phase | high-level severe accident evaluation and the results of its phenomena
identification and ranking activities. The designer further discussed its approach to the Phase Il
detailed evaluations that will be conducted to support the NuScale licensing application.
NuScale then described the PRA methods and guidance that it was using to develop its internal
events assessment and described some of its preliminary results of its single-module Level 1
PRA, low power and shutdown PRA, and internal fire assessment. The pre-applicant indicated
that it was also conducting a limited-scope seismic hazards analysis. NuScale then discussed
its planned approach to developing a multi-module Level 2 PRA.

In the next presentation, NuScale discussed preliminary results of its design basis source term
analysis, describing its overall approach and assumptions. The pre-applicant indicated that the
NuScale design offered certain advantages over large light-water reactor designs because of
the small core, lower power density, longer time to core damage, and elimination of the large
break loss-of-coolant accident. The designer stated that the preliminary results from its design
basis analysis indicated that releases, should one occur, would be within regulatory
requirements. NuScale proposed that the source term for a single module should be
considered for its licensing basis dose calculations



S. Magruder -3-

The staff indicated that it had concerns with this approach, as there could be failure paths
common to more than one module. NuScale indicated that it would address such issues.

Enclosures:
As stated

Project No. 0769

cc w/enclosures: See next page
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Meeting Agenda
Meeting on Source Term and Severe Accident Analysis,
and Use of Probabilistic Risk Assessment
NuScale Reactor Design

Wednesday, September 2, 2009, 8:30 a.m. — 2:30 p.m.
NRC Headquarters (Room O-03 B04)

TIME TOPIC

The following discussions will be open to the public.

8:30 a.m. - 8:45 a.m. Introduction and Opening Remarks
8:45a.m.-9:15a.m. Design Overview

9:15a.m. —9:40 a.m. Use of PRA and Severe Accident Analyses
9:40 a.m. — 9:50 a.m. Opportunity for Public Comment

9:50 a.m. — 10:00 a.m. Concluding Remarks

10:00 a.m. Adjourn Public Portion of Meeting

10:00 a.m. - 10:10 a.m. BREAK

LEAD

NRC/NuScale
NuScale
NuScale

All

NRC/NuScale

The following sessions will be closed to the public because proprietary information will be

discussed.

10:10 a.m. — 11:00 a.m.  Level | Internal Events PRA

11:00 a.m. — 12:00 p.m.  Severe Accident Phenomena

12:00 p.m. - 01:00 p.m. LUNCH

01:00 p.m. —01:20 p.m. Internal Fire and Low Power/Shutdown PRAs
01:20 p.m. —01:50 p.m.  Level Il PRA and Multi-Module Risk

01:50 p.m. —2:15 p.m. Application of Alternative Source Term

02:15 p.m. — 02:30 p.m.  Concluding Remarks

02:30 p.m. Adjourn

NuScale

NuScale

NuScale

NuScale

NuScale

NRC/NuScale

Enclosure 1



Meeting Attendees
Pre-Application Meeting on Source Term and Severe Accident Analysis,

and Use of Probabilistic Risk Assessment

NuScale Reactor Design
September 2, 2009

Name Affiliation E-Mail

Thomas Kenyon NRC/NRO/ARP thomas.kenyon@nrc.gov

Stewart Magruder NRC/NROARP stewart.magruder@nrc.gov

John Smith NRC/NRO/ARP john.smith@ncr.gov

Kamiar Jamali NRC/NRO/ARP kamiar.jamali@nrc.gov

Don Dube NRC/NRO/DSRA donald.dube@nrc.gov

Lynn Mrowca NRC/NRO/DSRA lynn.mrowca@nrc.gov

Suzanne Schroer NRC/NRO/DSRA suzanne.schroer@nrc.gov

Ed Fuller NRC/NRO/DSRA edward.fuller@nrc.gov

Andrzes Drozd NRC/NRO/DSRA andrzes.drozd@nrc.gov

John Lai NRC/NRO/DSRA john.lai@nrc.gov

Jay Lee NRC/NRO/DSER jay.lee@nrc.gov

Michelle Hart NRC/NRO/DSER michelle.hart@nrc.gov

Steven Downey NRC/NRO/DE steven.downey@nrc.gov

Taesuk Huang NRC/NRR/APOB nrcoip10@earthlink.com

John Jolicoeur NRC/RES/DSA john.jolicoeur@nrc.gov

Sudhamay Basu NRC/RES/DSA sudhamay.basu@nrc.gov

Imtiaz Madni NRC/RES/DSA imtiaz.madmi@nrc.gov

Michael Salay NRC/RES/DSA/FSTB michael.salay@nrc.gov

Hossein Esmaili NRC/RES/DSA/FSTB hossein.esmaili@nrc.gov

Nathan Siu NRC/RES/DRA nathan.siu@nrc.gov

Richard Lee NRC/RES/DSA richard.lee@nrc.gov

Jeffery Wood NRC/RES/PRAB jeffery.wood@nrc.gov

Randy Sullivan NRC/NSIR randy.sullivan@nrc.gov

Mohsen Khatib-Rahbar EnergyResearch mkri@eri-world.com

Zhe Yuan EnergyResearch zxy@eri-world.com

Inn Kim ISSA innseockkim@gmail.com

Paul Lorenzini NuScale PLorenzini@nuscalepower.com

Jose Reyes NuScale jnr@nuscalepower.com

Ross D. Snuggerud NuScale RSnuggerud@nuscalepower.com

Kent Welter NuScale kwelter@nuscalepower.com

Mohammad Modarres NuScale mm@umd.edu

Jason Pottorf NuScale ipottorf@nuscalepower.com

David Leaver Worley Parsons- dave.leaver@worleyparsons.com
Polestar

Mark Leonard dycoda mtl@dycoda.com

Randy Woods' Platts randall woods@platts.com

Sam Hobbs1 (via telecon)  Enercon

' Attended public session only
Enclosure 2



DC NuScale Power Inc.
CC:

Mr. Glenn H. Archinoff
AECL Technologies

481 North Frederick Avenue
Suite 405

Gaithersburg, MD 20877

Mr. Lionel Batty
Nuclear Business Team
Graftech

12300 Snow Road
Parma, OH 44130

Russell Bell

Nuclear Energy Institute

1776 | Street, NW

Suite 400

Washington, DC 20006-3708

Anne W. Cottingham
Assistant General Counsel
Nuclear Energy Institute
1776 | Street, NW, Suite 400
Washington, DC 20006

Mr. lan M. Grant

Canadian Nuclear Safety Commission
280 Slater Street, Station B

P.O. Box 1046

Ottawa, Ontario

K1P 5S9

Mr. Eugene S. Grecheck
Vice President

Nuclear Support Services
Dominion Energy, Inc.
5000 Dominion Blvd.
Glen Allen, VA 23060

(Revised 09/09/2009)

Michael L. Hammond

Technological Hazards Program Office
Radiological Emergency Preparedness
Program, Region X

U.S. Department of Homeland Security
130 228th Street, SW

Bothell, WA 98021

Mr. Brendan Hoffman

Research Associate on Nuclear Energy
Public Citizens Critical Mass Energy and
Environmental Program

215 Pennsylvania Avenue, SE
Washington, DC 20003

Mr. Paul Leventhal

Nuclear Control Institute

1000 Connecticut Avenue, NW
Suite 410

Washington, DC 20036

Mr. Dobie McArthur

Director, Washington Operations
General Atomics

1899 Pennsylvania Avenue, NW
Suite 300

Washington, DC 20006

Mr. David Repka

Winston & Strawn LLP

1700 K. Street, NW
Washington, DC 20006-3817

Mr. Ron Simard
6170 Masters Club Drive
Suwanne, GA 30024

Carlos Sisco

Senior Paralegal
Winston & Strawn LLP
1700 K Street NW
Washington, DC 20006
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DC NuScale Power Inc.

Ross Snuggerud

NuScale, SRO

P.0. BOX 2710

Corvallis, OR 97339-2710

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

Kent Welter

NuScale Safety

P.O. Box 2710

Corvallis, OR 97339-2710
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DC NuScale Power Inc.

Email

Alan.Levin@areva.com (Alan Levin)
APH@NEI.org (Adrian Heymer)
BrinkmCB@westinghouse.com (Charles Brinkman)
carey.fleming@constellation.com (Carey Fleming)
cee@nei.org

charles.bagnal@ge.com

chris.maslak@ge.com (Chris Maslak)
collinlj@westinghouse.com (Leslie Collins)
curtisslaw@gmail.com (Jim Curtiss)
david.hinds@ge.com (David Hinds)
david.lewis@pillsburylaw.com (David Lewis)

deborah@hyperionpowergeneration.com (Deborah Ann Blackwell)

elyman@ucsusa.org

erg-xi@cox.net (Eddie R. Grant)
gcesare@enercon.com (Guy Cesare)
george.honma@ge.com (George Honma)
jahalfinger@babcock.com (Jeff Halfinger)
james.beard@gene.ge.com (James Beard)
jerald.head@ge.com (Jerald G. Head)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
Jim.Kinsey@inl.gov (James Kinsey)
jim.riccio@wdc.greenpeace.org (James Riccio)
jim@ncwarn.org (Jim Warren)
JNR@NuScalePower.com (Jose N. Reyes)
John.O'Neill@pillsburylaw.com (John O'Neill)
klingcl@westinghouse.com (Charles King)
KSutton@morganlewis.com (Kathryn M. Sutton)
Ichandler@morganlewis.com (Lawrence J. Chandler)
maria.webb@pillsburylaw.com (Maria Webb)
mark.beaumont@wsms.com (Mark Beaumont)
mark.holbrook@inl.gov (Mark Holbrook)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
mgiles@entergy.com (M. Giles)
murawski@newsobserver.com (John Murawski)
mwetterhahn@winston.com (M. Wetterhahn)
patriciaL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
Paul@beyondnuclear.org (Paul Gunter)
PLorenzini@NuScalePower.com (Paul Lorenzini)
pshastings@duke-energy.com (Peter Hastings)
rbarrett@astminc.com (Richard Barrett)
Richard.Black@eh.doe.gov (Richard Black)
sandra.sloan@areva.com (Sandra Sloan)
sfrantz@morganlewis.com (Stephen P. Frantz)
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stephan.moen@ge.com (Stephan Moen)
steven.hucik@ge.com (Steven Hucik)
Tansel.Selekler@nuclear.energy.gov (Tansel Selekler)
tom.miller@hq.doe.gov (Tom Miller)
tom.miller@nuclear.energy.gov (Thomas P. Miller)
trsmith@winston.com (Tyson Smith)
Vanessa.quinn@dhs.gov (Vanessa Quinn)
whorin@winston.com (W. Horin)
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