
  

 
 

 
 

November 16, 2009 
 
 
MEMORANDUM TO: Stewart L. 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 BABCOCK & 

WILCOX TO DISCUSS THE INTEGRAL TEST PROGRAM AND 
HUMAN FACTORS PROGRAM FOR THE MPOWER REACTOR 
DESIGN 

 
 
On October 27, 2009, staff from the U.S. Nuclear Regulatory Commission (NRC) met with 
representatives from the Babcock & Wilcox Company (B&W) to discuss the integral test 
program and human factors program for the mPower nuclear reactor design.  Enclosures 1 and 
2 are the meeting agenda and meeting attendees, respectively. 
 
The meeting opened with a presentation on B&W’s mPower reactor design.  B&W’s slide 
presentation can be obtained from the Commission’s Public Document Room, at One White 
Flint North, 11555 Rockville Pike (first floor), Rockville, MD.  It is 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 (PARS) component of 
ADAMS.  The ADAMS accession number for the presentation given during the public portion of 
the meeting is ML093100198. 
 
In its opening presentation, B&W provided an overview of the mPower design, which is based 
on the German nuclear ship Otto Hahn that ran from 1968 to 1979.  The current mPower design 
has been under development for 2 years.  Each 425 MWt (125 MWe) integral reactor module 
consists of the reactor core, reactor coolant pumps, and steam generators located in the reactor 
vessel.  The mPower reactor employs control rods but no soluble boron for normal reactivity 
control.  The reactor uses approximately one-half height conventional light-water reactor (LWR) 
fuel rods (<5% enrichment) in a 17x17 array at 2000 psia.  The designer expects a 4 - 5 year 
fuel cycle with the spent fuel pool being capable of holding up to 60 years of spent fuel within 
the underground containment structure.   
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The designer is still in the process of determining whether two modules will feed one turbine-
generator through a common steam header.  The balance-of-plant design will employ 
conventional steam cycle equipment with an air-cooled condenser. 
 
B&W then discussed their revised project schedule, as follows: 
 
• submit a design certification application in the first quarter of calendar year (CY) 2012 
• submit a combined license (COL) application in CY 2013 
• begin construction in CY 2016 
• begin operations of the lead plant in CY 2018 – 2020 
 
The NRC staff noted that B&W appeared to be applying an ambitious timeline based on review 
timelines for the large LWRs currently under review.  The staff pointed out that the more the 
designer sought to push the design envelope and deviate from the current regulatory 
requirements and guidance, the more likely policy and key technical issues would be identified 
that could cause a delay in the proposed schedule.  B&W indicated that they intended to avoid 
raising such issues with the mPower design.  The designer indicated that they wanted to identify 
any potential issues early during its pre-application interactions with the staff through the 
submittal of topical reports.  B&W indicated that they intend to follow the 10 CFR Part 52 
licensing approach while minimizing exemptions to 10 CFR Part 50 technical requirements. 
 
B&W proposed to submit several topical reports addressing the design of the mPower design 
during its pre-application activities.  The NRC staff stated that support for such pre-application 
reviews was limited by the availability of resources, and that its current reviews of COL 
applications took priority over pre-application activities.  The staff indicated that when a 
submittal on a pre-application issue is submitted, it would look at the resources available to 
conduct the review to determine the level of support, if any, that could be assigned to it. 
 
B&W then provided a high-level overview of the human factors approach that they intend to 
apply to the mPower design, indicating that they will comply with NRC regulatory guidance in 
this area.  The designer stated that they have involved human factors experts early during the 
development of the design because their multi-module concept of operation (up to four modules 
in one control room) will likely lead to a heavy reliance on computers. 
 
During the afternoon meeting, B&W discussed recent significant changes to the mPower 
design, described the integral test program that will be used to verify acceptable operation of the 
design, and discussed how the facility design will comply with the NRC’s General Design 
Criteria.  
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The ADAMS accession number for the non-proprietary, redacted version of the slide 
presentation is ML093100360, and the non-publicly-available proprietary version of the slides 
can be found at ML093100361. 
 
 
Enclosures:   
As stated 
 
Project No. 0776 
 
cc w/enclosure:  See next page 



S. Magruder - 3 - 
 
 
The ADAMS accession number for the non-proprietary, redacted version of the slide 
presentation is ML093100360, and the non-publicly-available proprietary version of the slides 
can be found at ML093100361. 
 
 
Enclosures:   
As stated 
 
Project No. 0776 
 
cc w/enclosure:  See next page 
 
 
DISTRIBUTION:   
PUBLIC 
ARP R/F 
JSmith, NRO 
SShaikh, NRO 
WReckley, NRO 
JWilson, NRO 
JDonohew, NRO 
DCarlson, NRO 
WHeld, NRO 
JWillliams, NRO 

 
JJolicoeur, RES 
SBasu, RES 
MZobler, OGC 
BSheron, RES 
SBurnell, OPA 
NRO_SES Distribution 
NRO_Branch_Chiefs 
RidsOpaMail 
RidsOgcMailCenter 
RidsAcrsAcnwMailCenter 

 
 
            ADAMS Accession No.:ML093140230                                NRC-002 

OFFICE PM:NRO/ARP/ARB2 BC:NRO/ARP/ARB2 

NAME TKenyon/dlj SMagruder  

DATE 11/12/09 11/13/09 
                              OFFICIAL RECORD COPY 
 
 



 

Enclosure 1 

Meeting Agenda 
Pre-Application Meeting with Babcock & Wilcox to 

Discuss the Integral Test Program and Human 
Factors Program for the mPower Reactor Design 

 
Tuesday, October 27, 2009 

10:00 a.m. – 2:30 p.m. 
NRC Headquarters (Room T-10 A01) 

 
 
TIME    TOPIC       LEAD 
 
The following discussions were open to the public. 
 
10:00 a.m. – 10:10 a.m. Introduction and Opening Remarks   NRC/B&W 
 
10:10 a.m. – 10:40 a.m. Overview of mPower Design    B&W 
 
10:40 a.m. – 10:50 a.m. mPower Project Schedule    B&W 
 
10:50 a.m. – 11:30 a.m. Human Factors Issues    B&W 
 
11:30 a.m. – 11:40 a.m. NRC Feedback & Next Steps    All 
 
11:40 a.m. – 11:45 a.m. Opportunity for Public Comment   Public 
 
11:45 a.m.   Adjourn Open Meeting 
 
11:45 a.m. – 1:00 p.m. Lunch 
 
The following session was closed to the public because proprietary information was discussed. 
 
  1:00 p.m. – 1:45 p.m. Integrated Test Plan     B&W 
 
  1:45 p.m. – 2:15 p.m. Compliance with GDCs    B&W 
 
  2:15 p.m. – 2:30 p.m. NRC Feedback & Next Steps    All 
 
  2:30 p.m.   Adjourn 
 
 
 
 
 



Meeting Attendees 
Meeting with B&W on mPower 

October 27, 2009 
 

Enclosure 2 

Name Affiliation Telephone # E-Mail

Richard Barrett AdSTM 240-872-2678 rbarrett@astminc.com 
Jeff Halfinger B & W 434-522-5941 jahalfinger@babcock.com 
TJ Kim B & W 434-382-9791 tjkim@babcock.com 
Doug Lee B & W mPower 434-522-3845 delee@babcock.com 
John Malloy B&W mPower/Nova 

Tech 
540-588-1146 jmalloy@novatechusa.com 

Vince Bilorsky Burns & Roe 201-562-6105 vbilorsky@roe.com 
Al Schneider Enercon 770-792-6949 aschneider@enercon.com 
Bob Evans Enercon 301-972-5221 bevans@enercon.com 
Joseph DeBor Enercon 703-524-9438 idebor@enercon.com 
Sam Hobbs Enercon 702-349-1777 shobbs@enercon.com 
Lansing Dusek Fluor Nuclear Power 864-517-1386 Lansing.dusek@fluor.com 
Jack Donohew NRC/NRO/ARP/ARB1 301-415-1307 Jack.donohew@nrc.gov 
John Smith NRC/NRO/ARP/ARB2 301-415-0227 John.smith@nrc.gov 
Samina Shaikh NRC/NRO/ARP/ARB2 301-415-6763 Samina.shaikh@nrc.gov 
Stewart Magruder NRC/NRO/ARP/ARB2 301-415-8730 Stewart.magruder@nrc.gov 
Thomas Kenyon NRC/NRO/ARPARB2 301-415-1120 thomas.kenyon@nrc.gov 
David 
Desauliniers 

NRC/NRO/DCIP 301-415-5918 David.desaulinierss@nrc.gov 

John Honcharik NRC/NRO/DE/CIB1 301-415-1157 John.honcharik@nrc.gov 
Om Chopra NRC/NRO/DE/EEB 301-415-3265 Om.chopra@nrc.gov 
Tung Troung NRC/NRO/DE/ICE1 301-415-8490 Tung.troung@nrc.gov 
Donald Dube NRC/NRO/DSRA 301-415-1483 Donald.dube@nrc.gov 
Tanya Ford NRC/NRO/DSRA/SRSB 301-415-1194 Tanya.ford@nrc.gov 
Taesuk Hwang NRC/NRR/DRA 301-415-8300 Nrcoip10@earthlink.net 
Susan Vrahoretis NRC/OGC/NRP 301-415-4075 Susan.vrahoretis@nrc.gov 
Jose Peres NRC/RES/DE/ 301-251-7696 Jose.peres@nrc.gov 
Amy Hull NRC/RES/DE/CMB 301-251-7656 Amy.hull@nrc.gov 
Yaguang Yang NRC/RES/DE/DICB 301-415-8515 Yaguang.yang@nrc.gov 
Richard Rivera-
Lugo 

NRC/RES/DE/SGSEB 301-251-7652 Richard.rivera-lugo@nrc.gov 

Robert Roche-
Rivera 

NRC/RES/DE/SGSEB 301-251-7645 Robert.roche@nrc.gov 

Autumn Szabo NRC/RES/DRA/HFRB 301-251-7601 Autumn.szabo@nrc.gov 
Daniel Hudson NRC/RES/DRA/HFRB 301-251-1919 Daniel.hudson@nrc.gov 
Stephen Fleger NRC/RES/DRA/HFRB 301-251-7905 Stephen.fleger@nrc.gov 
Stuart Rubin NRC/RES/DSA 301-251-2752 Stuart.rubin@nrc.gov 
John Jolicoeur NRC/RES/DSA/NARB 301-251-7524 John.jolicoeur@nrc.gov 
Sudhamay Basu NRC/RES/DSA/NARB 301-251-7521 Sudhamay.basu@nrc.gov 
Scott Elkins NRC/RES/DSA/RSAB 301-251-7054 Scott.elkins@nrc.gov 
Allen 
Notafrancesco 

NRC/RES/FSTB 301-251-7560 Allen.notafrancesco@nrc.gov

Hossein Esmaili NRC/RES/FSTB 301-251-7054 Hossein.esmaili@nrc.gov 
Michael Case NRO/RES/DE 301-251-7909 michael.case@nrc.gov 
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cc: 
Mr. Glenn H. Archinoff Michael L. Hammond 
AECL Technologies Technological Hazards Program Office 
481 North Frederick Avenue Radiological Emergency Preparedness 
Suite 405 Program, Region X 
Gaithersburg, MD  20877 U.S. Department of Homeland Security 
       130 228th Street, SW 
Mr. Lionel Batty Bothell, WA  98021 
Nuclear Business Team        
Graftech Mr. Brendan Hoffman 
12300 Snow Road Research Associate on Nuclear Energy 
Parma, OH  44130 Public Citizens Critical Mass Energy and 
       Environmental Program 
Russell Bell 215 Pennsylvania Avenue, SE 
Nuclear Energy Institute Washington, DC  20003 
1776 I Street, NW        
Suite 400 Mr. T.J. Kim 
Washington, DC  20006-3708 mPower Licensing Manager 
       B&W Nuclear Power Generation Group, Inc. 
Anne W. Cottingham The Babcock & Wilcox Company 
Assistant General Counsel 800 Main Street 
Nuclear Energy Institute P.O. Box 1180 
1776 I Street, NW, Suite 400 Lynchburg, VA  24505-1180 
Washington, DC  20006        
       Mr. Paul Leventhal 
Mr. Ian M. Grant Nuclear Control Institute 
Canadian Nuclear Safety Commission 1000 Connecticut Avenue, NW 
280 Slater Street, Station B Suite 410 
P.O. Box 1046 Washington, DC  20036 
Ottawa, Ontario        
K1P 5S9 Mr. Dobie McArthur 
       Director, Washington Operations 
Mr. Eugene S. Grecheck General Atomics 
Vice President 1899 Pennsylvania Avenue, NW 
Nuclear Support Services Suite 300 
Dominion Energy, Inc. Washington, DC  20006 
5000 Dominion Blvd.        
Glen Allen, VA  23060 Mr. David Repka 
       Winston & Strawn LLP 
J.A. Halfinger 1700 K. Street, NW 
B&W mPower Program Developer Washington, DC  20006-3817 
The Babcock & Wilcox Company        
800 Main Street Mr. Ron Simard 
P.O. Box 1180 6170 Masters Club Drive 
Lynchburg, VA  24505-1180 Suwanne, GA  30024 
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Carlos Sisco 
Senior Paralegal 
Winston & Strawn LLP 
1700 K Street NW 
Washington, DC  20006 
       
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 
Alan.Levin@areva.com   (Alan Levin) 
APH@NEI.org   (Adrian Heymer) 
bevans@enercon.com   (Bob Evans) 
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-xl@cox.net   (Eddie R. Grant) 
F.Shahrokhi@AREVA.Com   (Farshid Shahrokhi) 
gcesare@enercon.com   (Guy Cesare) 
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) 
kouhestani@msn.com   (Amir Kouhestani) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
Kwelter@NuScalePower.com   (Kent Welter) 
lchandler@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) 
meross@babcock.com   (Megan Rossi) 
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) 
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rbarrett@astminc.com   (Richard Barrett) 
rereimels@babcock.com   (R.E. Reimels) 
RSnuggerud@NuScalePower.com   (Ross Snuggerud) 
sandra.sloan@areva.com   (Sandra Sloan) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
stephan.moen@ge.com   (Stephan Moen) 
steven.hucik@ge.com   (Steven Hucik) 
Tansel.Selekler@nuclear.energy.gov   (Tansel Selekler) 
tgado@roe.com   (Burns & Roe) 
TJKim@babcock.com   (T.J. Kim) 
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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