
February 27, 2008 
 
 
 
ORGANIZATION:  GE-Hitachi Nuclear Energy Americas, LLC  
 
PROJECT: Economic Simplified Boiling Water Reactor (ESBWR) Design Certification 
 
SUBJECT: SUMMARY OF AUDIT FOR ESBWR GAMMA THERMOMETER  
 JANUARY/FEBRUARY, 2008 
 
 
From January 28, through February 1, 2008, the U.S. Nuclear Regulatory Commission (NRC) 
commenced the first phase of an audit of GE-Hitachi Nuclear Energy Americas, LLC (GEH) 
documentation regarding ESBWR gamma thermometer at the GEH office in Washington, D.C.  
During this audit, the NRC team conducted a review of the documentation regarding the 
development and qualification of nuclear design methods used by the core monitoring software 
and the use of gamma thermometer instruments to perform transient core monitoring.  A list of 
attendees is provided in Enclosure 1, and a summary of the meeting, including open items 
briefed during the audit closing, is provided in Enclosure 2. 
 
During continuing review of the ESBWR design certification, staff will be considering information 
gained during this audit, and will communicate any additional issues or requests for information 
with the applicant on the ESBWR docket. 
 
      /RA/ 
 
 
      Bruce M. Bavol, Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
       Office of New Reactors 
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 Table 1: Audit Participation Summary 
 
Table 1 provides a comprehensive list of the audit participants from both NRC and GEH.  Their 
attendance at either the entrance meeting or at the closing meeting (via teleconference) has 
been noted. 

 

 

Last Name First Name Affiliation 
Entrance 
Meeting 

Closing 
Meeting 
(telecon) 

ARMSTRONG DAVE GEH  X 
BAVOL BRUCE NRC X X 
CHEUNG YEE GRH X  
COOK MICHAEL GEH X  
CUEVAS GABRIEL GEH  X 
GILMER JAMES NRC X  
GOLUB PAREEZ GEH X X 
GOODSON CRAIG GEH X  
HACES JAVIER GEH X  
KAO SHIH PING GEH X  
KINSEY JAMES GEH X  
MARQUINO WAYNE GEH X  
MOEN STEPHEN GEH X X 
MOORE BRIAN GEH X X 
PITTS HAL ENTERGY  X 
SORENSON JOHN GEH X  
WASHBURN TYSON GEH  X 
WILLIAMS SHAWN NRC X  
WILLIAMSON DAN GEH  X 
YARSKY PETER NRC X X 
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Summary of Audit for ESBWR Gamma Thermometer (GT) January/February, 2008 
 
From January 28, through February 1, 2008, the U.S. Nuclear Regulatory Commission (NRC) 
commenced the first phase of an audit with GE-Hitachi Nuclear Energy Americas, LLC (GEH) to 
review the documentation regarding the development and qualification of nuclear design 
methods used by the core monitoring software to use in-core instrumentation measurements to 
perform adaptions and calibrations.  The staff also reviewed documents on the use of gamma 
thermometer (GT) instruments to perform transient core monitoring.  The documents requested 
by the staff included (1) a description of the models and methods incorporated into the ESBWR 
specific core monitoring software, (2) the qualification of those models and methods performed 
by GEH to determine their technical adequacy, and (3) the testing of the software to confirm that 
code changes have not adversely impacted the efficacy of the code. 
 
The NRC team reviewed the design record files (DRFs) for the GT Design and Testing 
Qualification, the update to PANACEA to include the GT based adaptive models, and related 
proprietary DRF material.  The NRC team also reviewed the latest revision of NEDC-33197P 
and supporting references.  Two additional requested documents, “Results of J-Factor 
comparisons to Monte Carlo Methods” and “Documentation of the Level 2 Review of the 
PANACEA GT Adaption Software” were not available from GEH at the time of the audit.  The 
staff cannot complete its review of the nuclear design methods or core instrumentation to 
acceptably meet the requirements of GDC 10 or GDC 13 without all audit information.  GEH will 
provide a schedule of delivery to the staff for the remaining documentation.  A continuation of 
the ESBWR GT audit will be performed as requested material is received from GEH. 
 
The NRC team and GEH personnel conducted a closing meeting for the first phase of the audit 
via teleconference where the NRC team communicated findings and GEH ongoing items.  A 
comprehensive audit report will be provided at the conclusion of the audit. 
 
The following open Requests for Additional Information (RAIs) were discussed with GEH in 
order to clarify tentative responses based on audit material.  
 
RAIS 7.2-14 S01, 7.2-18 S01, 7.2-20 S01, 7.2-51 S01, 7.2-55 S01, 7.2-56 S01, 7.2-58, 
7.2-59 S02, 7.2-60 S01, 7.2-64 S01, 4.2-12 S02, and 4.3-2 S02.     
 
 
 
 
 
 
 
 
 
 
 
 
 
            Enclosure 2
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cc: 
Ms. Michele Boyd 
Legislative Director 
Energy Program 
Public Citizens Critical Mass Energy 
  and Environmental Program 
215 Pennsylvania Avenue, SE 
Washington, DC  20003 
       
W. Craig Conklin, Director 
Chemical and Nuclear Preparedness & 
   Protection Division (CNPPD) 
Office of Infrastructure Protection 
Department of Homeland Security 
Washington, DC  20528 
       
Mr. Marvin Fertel 
Senior Vice President 
  and Chief Nuclear Officer 
Nuclear Energy Institute 
1776 I Street, NW 
Suite 400 
Washington, DC  20006-3708 
       
Mr. Ray Ganthner 
AREVA, Framatome ANP, Inc. 
3315 Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
       
Vanessa E. Quinn, Acting Director 
Technological Hazards Division 
National Preparedness Directorate 
Federal Emergency Management Agency 
500 C Street, NW 
Washington, DC  20472
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Email 
APH@NEI.org   (Adrian Heymer) 
art.alford@ge.com   (Art Alford) 
awc@nei.org   (Anne W. Cottingham) 
bennettS2@bv.com   (Steve A. Bennett) 
bevans@enercon.com   (Bob Evans) 
bob.brown@ge.com   (Robert E. Brown) 
BrinkmCB@westinghouse.com   (Charles Brinkman) 
chris.maslak@ge.com   (Chris Maslak) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
dan1.williamson@ge.com   (Dan Williamson) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
David.piepmeyer@ge.com   (David Piepmeyer) 
dennis.chin@ge.com   (Dennis Chin) 
dlochbaum@UCSUSA.org   (David Lochbaum) 
don.lewis@ge.com   (Don Lewis) 
erg-xl@cox.net   (Eddie R. Grant) 
Eugene_Grecheck@dom.com   (Eugene S. Grecheck) 
frankq@hursttech.com   (Frank Quinn) 
Frostie.white@ge.com   (Frostie White) 
gcesare@enercon.com   (Guy Cesare) 
george.honma@ge.com   (George Honma) 
george.stramback@gene.ge.com   (George Stramback) 
george.wadkins@ge.com   (George Wadkins) 
GovePA@BV.com   (Patrick Gove) 
greshaja@westinghouse.com  (James Gresham) 
gzinke@entergy.com   (George Alan Zinke) 
hickste@earthlink.net   (Thomas Hicks) 
james.beard@gene.ge.com   (James Beard) 
jcurtiss@winston.com   (Jim Curtiss) 
jeff.waal@ge.com   (Jeff Waal) 
jgutierrez@morganlewis.com   (Jay M. Gutierrez) 
jim.kinsey@ge.com  (James Kinsey) 
jim.riccio@wdc.greenpeace.org   (James Riccio) 
jim.rogers@ge.com   (Jim Rogers) 
JJNesrsta@cpsenergy.com  (James J. Nesrsta) 
joel.Friday@ge.com   (Joel Friday) 
John.O'Neill@pillsburylaw.com   (John O'Neill) 
john.sorensen@ge.com   (John Sorensen) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
junichi_uchiyama@mnes-us.com   (Junichi Uchiyama) 
kathy.sedney@ge.com   (Kathy Sedney) 
kathy.warnock@ge.com   (Kathy Warnock) 
kenneth.ainger@exeloncorp.com   (Kenneth Ainger) 
kimberly.milchuck@ge.com   (Kimberly Milchuck)
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KSutton@morganlewis.com   (Kathryn M. Sutton) 
kurt.schaefer@ge.com   (Kurt Schaefer) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
laura.bello@ge.com   (Laura Bello) 
lou.lanese@ge.com   (Lou Lanese) 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.beaumont@wsms.com   (Mark Beaumont) 
Marvin.Smith@dom.com   (Marvin L. Smith) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
media@nei.org   (Scott Peterson) 
mgiles@entergy.com   (M. Giles) 
mike_moran@fpl.com   (Mike Moran) 
mwetterhahn@winston.com   (M. Wetterhahn) 
nirsnet@nirs.org   (Michael Mariotte) 
PAC2@nrc.gov   (Peter Cochran) 
pareez.golub@ge.com   (Pareez Golub) 
Pat.Woodfin@ge.com   (Pat Woodfin) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
peter.jordan@ge.com   (Peter Jordan) 
phinnen@entergy.com   (Paul Hinnenkamp) 
pshastings@duke-energy.com   (Peter Hastings) 
randy.newton@ge.com   (Randy Newton) 
RJB@NEI.org   (Russell Bell) 
RKTemple@cpsenergy.com   (R.K. Temple) 
roberta.swain@ge.com   (Roberta Swain) 
sandra.sloan@areva.com   (Sandra Sloan) 
SauerB@BV.com   (Robert C. Sauer) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
sharon.lyons@ge.com   (Sharon Lyons) 
steven.hucik@ge.com   (Steven Hucik) 
steven.stark@ge.com   (Steven Stark) 
tjh2@nrc.gov   (Thomas Herrity) 
tom.miller@hq.doe.gov   (Tom Miller) 
trsmith@winston.com   (Tyson Smith) 
VictorB@bv.com   (Bill Victor) 
Wanda.K.Marshall@dom.com 
waraksre@westinghouse.com   (Rosemarie E. Waraks) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin) 
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