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MEMORANDUM TO: William D. Reckley, Chief 
 Project Management and Technical Review Branch 
 Advanced Reactor Program 
 Office of New Reactors 
 
FROM:  Thomas J. Kenyon, Senior Project Manager    /RA/ 
 Project Management and Technical Review Branch 
 Advanced Reactor Program 
 Office of New Reactors 
 
SUBJECT: SUMMARY OF PRE-APPLICATION MEETING WITH THE  
 U.S. DEPARTMENT OF ENERGY TO DISCUSS THE  
 APPROACH TO BE USED DURING THE REVIEW OF THE  
 NEXT GENERATION NUCLEAR PLANT 
 
 
On December 11, 2008, staff from the U.S. Nuclear Regulatory Commission (NRC) met with 
representatives from the U.S. Department of Energy (DOE) and Idaho National Laboratory (INL) 
to discuss the approach to be used during the review of key topic areas for the Next Generation 
Nuclear Plant (NGNP), including an overview of the proposed approach and a discussion of 
selecting licensing-basis events (LBEs).  The meeting was conducted in accordance with 
Section 644(c) of the Energy Policy Act that states that: 
 

The Secretary shall seek the active participation of the Nuclear Regulatory 
Commission throughout the duration of the [NGNP] Project to — (1) avoid 
design decisions that will compromise adequate safety margins in the design 
of the reactor or impair the accessibility of nuclear safety-related components 
of the prototype reactor for inspection and maintenance… 

 
Enclosures 1 and 2 are the meeting agenda and attendee list, respectively.  DOE’s slide 
presentation can be obtained from the Commission’s Public Document Room, 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 Documents 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 no. for the presentation is ML090080151. 
 
INL began its presentation with an overview of the NGNP licensing strategy that was issued to 
Congress in August 2008, “Next Generation Nuclear Plant Licensing Strategy — A Report to 
Congress (ADAMS Accession no. ML082290020).  Although the pre-application period for  
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the NGNP is not scheduled to begin until 2010, INL stated that they want to begin identifying 
key issues now and begin developing a process framework for reaching resolution on 
NGNP-related issues consistent with the licensing strategy.  INL was also developing the 
regulatory gap analysis called for in the NGNP licensing strategy.  INL proposed to submit white 
papers for staff review during the pre-application stage as proposed resolutions to issues were 
developed. 
 
INL then discussed the organization of the INL NGNP project team, which consists of INL staff, 
contractors from three gas-cooled reactor suppliers, owner-operators, architect-engineers, as 
well as contacts with the gas-cooled reactor community. 
 
Then INL discussed their proposed approach for conducting a risk-informed, performance-
based review.  The NGNP licensing strategy includes recommendations for the review approach 
for the licensing of the NGNP prototype facility.  The recommendations and technical basis 
supporting the NGNP licensing strategy were developed during a cooperative effort between the 
NRC staff and DOE.  In the licensing strategy, the Secretary of Energy and the Commission 
jointly determined that the best option for licensing the NGNP prototype would be to use a 
risk-informed and performance-based technical approach that employed the use of deterministic 
judgment and analysis, complemented by NGNP-specific probabilistic risk assessment (PRA) 
information, to adapt the existing light-water reactor (LWR) technical requirements and to 
establish the NGNP-unique requirements that are not addressed by existing LWR requirements 
and guidance.  This was referred to as Option 2 in the licensing strategy.  Because there are 
three potential high-temperature gas-cooled reactor (HTGR) designs that could be selected for 
the NGNP, INL is initially focusing its NGNP project efforts on issues that are generically 
applicable to gas-cooled reactors.  Issues specific to a particular design will be addressed when 
the actual design is selected. 
 
INL discussed their proposed risk-informed, performance-based safety design approach, which 
incorporated insights from previous reviews of the Modular High-Temperature Gas-Cooled 
Reactor (MHTGR), the Pebble Bed Modular Reactor (PBMR), the technology neutral framework 
described in NUREG-1860, “Feasibility Study for a Risk-Informed and Performance-Based 
Regulatory Structure for Future Plant Licensing,” Volumes 1 and 2 (ADAMS Accession numbers 
ML062120363 and ML062120385), in December 2007, and experience with risk-informing LWR 
regulations.  INL was conducting an iterative design approach that was adapted from a recent 
draft of American Nuclear Society Standard ANS-53.1.  The process begins with the 
establishment of an initial design for further evaluation.  INL indicated that this initial design is 
established through the use of a process that is based on design specifications and operating 
experience as well as uses a set of top level requirements derived from a frequency-
consequence (F-C) chart. 
 
As an example of INL’s proposed design approach, they discussed their methodology for 
selecting LBEs for the NGNP.  INL proposed to establish top level safety criteria (TLSC) using 
the F-C chart shown during their presentation to identify issues early in the design development 
process.  INL proposed that LBEs be categorized from a PRA by using the F-C curve.  
Cumulative risks would be evaluated as well.  Design-basis accidents (DBAs) would be defined 
deterministically and safety analyses would be performed to confirm the top level design criteria.  
The PRA would be used to identify critical uncertainties, special treatment requirements, and 
evaluate defense-in-depth (DID) concerns.  INL indicated that it believed that this would provide 
assurance that TLSC are met by satisfying the deterministic requirements to reduce 
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uncertainties in the PRA results. The staff stated that the F-C chart implied that the NRC’s 
regulations set the criteria used in the chart, which it did not believe was the case.  The F-C 
chart represented INL’s design criteria and did not necessarily mean that the NRC would find 
these criteria acceptable.  INL disagreed and indicated that the elements of the F-C curve are 
derived from the current regulations.  The staff stated that the proposed approach placed more 
reliance on PRA than the approach recommended in the NGNP licensing strategy and that risk 
assessment appeared to have more influence of the design process.  The staff stated that the 
proposed process looked more like the Option 3 approach discussed in the NGNP Licensing 
Strategy, which relies heavily on the use of PRA.  The staff stated that it did not understand how 
INL was applying deterministic considerations in the safety design approach.  Vulnerabilities 
such as aircraft impacts would need to be indentified deterministically, because the PRA does 
not address those types of issues.  The staff further asked how INL was addressing 
unanticipated events. 
 
INL indicated that the LBEs would be evaluated individually against the TLSC, and collectively 
to show compliance with quantitative health objectives (QHOs) of the safety goals.  They stated 
that use of PRA would enable systematic and exhaustive enumeration of event sequences, 
identifying dependencies, addressing uncertainties, anchoring on realistic assumptions, and 
verifying plant design meets safety goal QHOs.  Deterministic safety evaluation includes failure 
modes and effects analyses and hazard and operability reviews for identifying initiating events, 
success criteria development, plant response to events, mechanistic source terms, and 
development of accident management philosophy.  Initiating event examples discussed by INL 
included transients involving an intact helium pressure boundary (HPB) with and without 
reactivity addition, HPB leaks and breaks, HPB heat exchanger failures, events with 
radionuclide sources outside the HPB, and internal plant hazards and external events (e.g., 
seismic and process hazards).  HPB leak and break events present unique characteristics to 
safety design approach, one being the transport mechanism and release of fission products.  At 
small break sizes, the greater blow down time allows for more decay before release.  Larger 
break sizes increase the shear force during blow down and greater liftoff of plateout and dust 
material. 
 
For analysis purposes, INL defined the plant as having up to eight reactors with a lifetime of 
60 years.  Anticipated operational occurrences, design-basis events (DBEs) and 
beyond-design-basis events would be defined in the F-C chart, with event sequence mean 
frequency and realistically analyzed dose at the exclusion area boundary.  DBAs would be 
selected from DBEs to provide deterministic confirmation that safety-related structures, 
systems, and components (SSCs) alone can mitigate the consequences of these DBEs (or 
prevent high consequence beyond-design-basis accidents (BDBA) from happening).  
Conservative operating conditions and limiting values of parameters such as temperature, 
stresses, and heat loads that safety-related SSCs must meet would also be derived.  Some 
examples of DBAs deterministically derived from DBEs from the PBMR design (i.e., assuming 
only safety-related SSCs work) were discussed.  Finally, INL indicated that the risk-informed 
evaluation of DID provides for an iterative process where successive enhancement of plant 
capabilities and programmatic assurance are implemented to meet the TLSC, and provide for 
adequate prevention, mitigation, safety margins, and uncertainties.  In summary, INL stated that 
the LBE selection approach provides for (1) a systematic search for initiating events and event 
sequences specific to the design; (2) clearly delineated roles of each SSC in prevention and 
mitigation of accidents; (3) evaluation of common cause events, multiple failures and events 
involving more than one reactor module in an integrated risk framework; (4) evaluation of 



W. Reckley - 4 - 
 
uncertainties; and (5) greater understanding of plant performance and margins in licensing 
analyses.  In addition, INL indicated that deterministic methods would be used extensively in 
defining candidate LBEs (for DBA and BDBA selection), and that DID would be integral to the 
approach. 
 
When asked how INL intended to apply this approach to establish the final design basis for the 
design, INL indicated that they intended to use the F-C curve only as guidance for the designer 
to use during early development of the reactor, but did not propose to use it for establishing the 
licensing basis.  The staff indicated that using the PRA in this manner may be appropriate as a 
design tool, but that the applicant should not expect credit for this approach during the staff’s 
licensing review. 
 
 A brief history of the development of HTGR designs was provided next.  It included a 
discussion of the United States and European technology for modular helium reactors (Dragon, 
AVR, Peach Bottom Unit 1, Fort St. Vrain, and thorium high-temperature reactor) INL stated that 
the MHTGR represents a fundamental change in reactor design and safety philosophy.  INL 
indicated that the NGNP will be the first HTGR that involves a risk-informed design and 
licensing approach.  The prior NRC review of the MHTGR (canceled in 1993) was summarized 
in NUREG-1338, “Pre-Application Safety Evaluation Report for the Modular High-Temperature 
Gas-Cooled Reactor (MHTGR),” (ADAMS Accession no. ML052780519), which discussed the 
design of the MHTGR proposed by DOE in 1989. 
 
In summary, the staff stated that it was not clear whether INL was proposing to follow Option 2 
or Option 3 of the NGNP Licensing Strategy.  The staff indicated that it appeared that INL was 
proposing to use an Option 3 approach (which relies more heavily on the use of PRA) for the 
development of the design and the licensing basis.  This was not the recommended approach in 
the NGNP Licensing Strategy.  DOE/INL were reminded that, although alternative review 
approaches can be proposed once the applicant is chosen to develop the NGNP, deviation from 
the NGNP licensing strategy could jeopardize the schedule and resource estimates in that 
document.  The staff stated that it wanted to ensure that deterministic criteria for bounding 
events selection was being properly considered in accordance with the NGNP licensing 
strategy, and recommended INL review the licensing approach applied to the MHTGR.  The 
staff asked that INL be clearer in how they intend to justify the acceptability of the design in the 
design certification application.  The staff indicated that it believed that a Commission paper 
existed that discusses criteria for selecting bounding events.  The staff indicated that it would 
develop a set of deterministic criteria for selecting conservative bounding events.  Although the 
staff acknowledged that INL was discussing its process for designing the NGNP, it did not seem 
to be consistent with the Option 2 review approach for reviewing the facility that was described 
in the NGNP licensing strategy.  The staff was concerned with how INL would prepare an 
approach for developing a licensing basis that would be consistent with the Option 2 review 
approach that would be needed when licensing the facility. 
 
At the close of the meeting, INL stated that they would evaluate the staff’s comments and 
update their approach to address them.  It was agreed that additional interactions between 
DOE/INL and the NRC may be appropriate to discuss questions arising from the pre-applicant’s 
analyses efforts. Potential future discussions that were identified during the meeting included 
discussions on resolution of comments on (1) their licensing approach; (2) LBEs events; (3) 
classification of SSCs; (4) containment; (5) DID; and (6) the regulatory gap analysis.  The staff 
also indicated that it would be helpful for INL to provide design information so it did not  



W. Reckley - 5 - 
 
 
have to discuss issues in the abstract.  Further, the staff wanted to better understand INL’s 
research activities, and requested that it provide task-schedule information to determine 2012 
budget needs.  
 
Project No. 0748 
 
Enclosures:   
As stated 
 
cc w/enclosures:  See next page 
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Meeting Agenda 
Meeting on Review Approach for the  

Next Generation Nuclear Plant 
 

8:30 a.m. – 3:15 p.m. 
Thursday, December 11, 2008 

 
 

TIME TOPIC LEAD 

 

  8:30 -   8:40 a.m. Introduction and opening remarks NRC/DOE 
 
  8:40 -   9:45 a.m. Overview of Development and Content DOE/INL 
   of the NGNP Licensing Strategy 
 
  9:45 - 10:00 a.m. Break 
 
10:00 - 12:00 p.m. Proposed NGNP Risk Informed Approach  DOE/INL 
   Relative to the Licensing Strategy 
 
12:00 -   1:00 p.m. Lunch 
 
  1:00 -   1:45 p.m. Summary of Previous Industry and NRC DOE/INL 
   Interactions on the Risk-Informed Approach 
 
  1:45 -   2:45 p.m. Selection of Licensing Basis Events DOE/INL 
 
  2:45 -   3:15 p.m. Topics and date for next meeting  All 
 
  3:15 p.m.  Adjourn 
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Meeting Attendees 
Meeting on Review Approach for the  

Next Generation Nuclear Plant 
December 11, 2008 

 
Name Affiliation E-Mail 
 
Thomas Kenyon NRC/NRO/DNRL thomas.kenyon@nrc.gov 
Ed Baker NRC/NRO edward.baker@nrc.gov 
Bill Reckley NRC/NRO/DNRL william.reckley@nrc.gov 
Jerry Wilson NRC/NRO/DNRL jerry.wilson@nrc.gov 
Don Carlson NRC/NRO/DNRL donald.carlson@nrc.gov 
Kamiar Jamali NRC/NRO/DNRL kamiar.jamali@nrc.gov 
Earl Libby NRC/NRO/DNRL earl.libby@nrc.gov 
Jack Donohew NRC/NRO/DNRL jack.donohew@nrc.gov 
Wesley Held NRC/NRO/DNRL wesley.held@nrc.gov 
Don Dube NRC/NRO/DSRA donald.dube@nrc.gov 
Neil Ray NRC/NRO/DE neil.ray@nrc.gov 
Ed Smith NRC/NRR/ADES edward.smith@nrc.gov 
Brent Clayton NRC/NRO/DSER brent.clayton@nrc.gov 
Kathy Gibson NRC/RES/DSA kathy.gibson@nrc.gov 
John Jolicoeur NRC/RES/DSA john.jolicoeur@nrc.gov 
Sud Basu NRC/RES/DSA sudhamay.basu@nrc.gov 
Mary Drouin NRC/RES/DSA Mary.Druin@nrc.gov 
Stuart Rubin NRC/RES/DSA stuart.rubin@nrc.gov 
N.P. Kadambi NRC/RES/DSA prasad.kadambi@nrc.gov 
Tom O’Connor DOE 
Trevor Cook DOE trevor.cook@nuclear.energy.gov 
Janelle Zamore DOE janelle.zamore@hq.doe.gov 
Jim Kinsey INL jim.kinsey@inl.gov 
Mark Holbrook INL mark.holbrook@inl.gov 
Karl Flemming  PBMR Pty, Ltd. flemming@ti-sd.com 
Ed Wallace PBMR Pty, Ltd. edward.wallace@pbmr.com 
Ed Burns PBMR Pty, Ltd. ed.burns@pbmr.us 
Garry Young Entergy gyoung4@entergy.com 
John Bolin General Atomics john.bolin@gat.com 
Mark Haynes General Atomics haynes@ga.com 
Lewis Lommers AREVA NP, Inc. lewis.lommers@areva.com 
Jeff Buczek AREVA NP, Inc. jeffrey.buczek@areva.com 
Alan Levin AREVA NP, Inc. alan.levin@areva.com 
Bob Sims Becht Eng bsims@becht.com 
Mark Beaumont URS mark.beaumont@ursus.com 
Steven Dolley Platts steven-dolley@platts.com 
Rebecca Cooper Nuclear New Build cooper@exchangemonitor.com 
 Monitor 
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Mr. Glenn H. Archinoff Mr. Eugene S. Grecheck 
AECL Technologies Vice President 
481 North Frederick Avenue Nuclear Support Services 
Suite 405 Dominion Energy, Inc. 
Gaithersburg, MD  20877 5000 Dominion Blvd. 
       Glen Allen, VA  23060 
Mr. Lionel Batty        
Nuclear Business Team Michael L. Hammond 
Graftech Technological Hazards Program Office 
12300 Snow Road Radiological Emergency Preparedness 
Parma, OH  44130 Program, Region X 
       U.S. Department of Homeland Security 
Ms. Michele Boyd 130 228th Street, SW 
Legislative Director Bothell, WA  98021 
Energy Program        
Public Citizens Critical Mass Energy Mr. Brendan Hoffman 
  and Environmental Program Research Associate on Nuclear Energy 
215 Pennsylvania Avenue, SE Public Citizens Critical Mass Energy and 
Washington, DC  20003 Environmental Program 
       215 Pennsylvania Avenue, SE 
Mr. Edward M. Burns Washington, DC  20003 
Licensing Manager        
U.S. Design Certification Mr. Hugh Jackson 
PBMR Pty. Limited Public Citizen Critical Mass Energy Project 
5627 Beacon Street 215 Pennsylvania Avenue, SE 
Pittsburgh, PA  15217-2011 Washington, DC  20003 
              
Mr. James Davis Beryl Landis 
ESP Project Engineer 902 Rosier Road 
Southern Nuclear Company Waynesboro, GA  30830 
PO Box 1295, BIN B056        
Birmingham, AL  35201 Mr. Paul Leventhal 
       Nuclear Control Institute 
Mr. Ian M. Grant 1000 Connecticut Avenue, NW 
Canadian Nuclear Safety Commission Suite 410 
280 Slater Street, Station B Washington, DC  20036 
P.O. Box 1046        
Ottawa, Ontario Mr. Edwin Lyman 
K1P 5S9 Scientific Director 
       Nuclear Control Institute 
 1000 Connecticut Ave., NW, Suite 410 
 Washington, DC  20036 
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Dieter Matzner Mr. Tom Sliva 
Director, Power Plant Delivery Vice President 
PBMR Pty. Limited New Plants Project Management 
Lake Buena Vista Building AREVA, NP, Inc. 3315 
1267 Gordon Hood Avenue Old Forest Road 
PO Box 9397 P.O. Box 10935 
Centurion 0046 Lynchburg, VA  24506-0935 
Republic of South Africa          
       Dennis R. Spurgeon 
Mr. Dobie McArthur Assistant Secretary for Nuclear Energy 
Director, Washington Operations U.S. Department of Energy 
General Atomics 1000 Independence Avenue, SW 
1899 Pennsylvania Avenue, NW Room 5A-143 
Suite 300 Washington, DC  20585 
Washington, DC  20006        
       Mr. Robert E. Sweeney 
Mr. Thomas P. Miller IBEX ESI 
U.S. Department of Energy 4641 Montgomery Avenue 
NE-20, Room A286 Suite 350 
Headquarters - Germantown Bethesda, MD  20814 
19901 Germantown Road        
Germantown, MD  20874-1290 Mr. Ed Wallace 
       General Manager - Projects 
PBMR Pty. Limited PBMR Pty LTD 
Lake Buena Vista Building P. O. Box 9396 
1267 Gordon Hood Avenue Centurion 0046 
PO Box 9396 Republic of South Africa 
Centurion 0046        
Republic of South Africa Edward G. Wallace 
       Sr. General Manager 
Mr. David Repka U.S. Programs 
Winston & Strawn LLP PBMR Pty. Ltd. 
1700 K. Street, NW PO Box 16789 
Washington, DC  20006-3817 Chattanooga, TN  37416 
              
Mr. Ron Simard 
6170 Masters Club Drive 
Suwanne, GA  30024 
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Alan.Levin@areva.com   (Alan Levin) 
APAGLIA@Scana.com   (Al Paglia) 
APH@NEI.org   (Adrian Heymer) 
awc@nei.org   (Anne W. Cottingham) 
bob.brown@ge.com   (Robert E. Brown) 
BrinkmCB@westinghouse.com   (Charles Brinkman) 
BSims@Becht.com   (Robert Sims) 
Carellmd@westinghouse.com   (Mario D. Carelli) 
Cary.Fleming@constellation.com  (Cary Fleming) 
cee@nei.org 
chris.maslak@ge.com   (Chris Maslak) 
cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
deborah@hyperionpowergeneration.com   (Deborah Ann Blackwell) 
DeLaBarreR@state.gov   (R. DeLaBarre) 
dlochbaum@ucsusa.org   (David Lochbaum) 
eddie.grant@excelservices.com   (Eddie Grant) 
F.Shahrokhi@AREVA.Com   (Farshid Shahrokhi) 
foconnor@yritwc.org   (Faon O'Connor) 
garry.miller@pgnmail.com   (Garry D. Miller) 
gcesare@enercon.com   (Guy Cesare) 
george.honma@ge.com   (George Honma) 
greshaja@westinghouse.com  (James Gresham) 
gyoung4@entergy.com   (Garry Young) 
ian.c.rickard@us.westinghouse.com   (Ian C. Richard) 
james.beard@gene.ge.com   (James Beard) 
jenny_weil@platts.com   (Jenny Weil) 
jgutierrez@morganlewis.com   (Jay M. Gutierrez) 
Jim.Kinsey@inl.gov  (James Kinsey) 
jim.riccio@wdc.greenpeace.org   (James Riccio) 
JJNesrsta@cpsenergy.com  (James J. Nesrsta) 
John.O'Neill@pillsburylaw.com   (John O'Neill) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
Marc.Brooks@dhs.gov   (Marc Brooks) 
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) 
media@nei.org   (Scott Peterson) 
mike_moran@fpl.com   (Mike Moran) 
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MSF@nei.org   (Marvin Fertel) 
murawski@newsobserver.com   (John Murawski) 
mwetterhahn@winston.com   (M. Wetterhahn) 
nirsnet@nirs.org   (Michael Mariotte) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
phinnen@entergy.com   (Paul Hinnenkamp) 
pshastings@duke-energy.com   (Peter Hastings) 
rclary@scana.com   (Ronald Clary) 
RJB@NEI.org   (Russell Bell) 
RKTemple@cpsenergy.com   (R.K. Temple) 
sabinski@suddenlink.net   (Steve A. Bennett) 
sandra.sloan@areva.com   (Sandra Sloan) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
steven.hucik@ge.com   (Steven Hucik) 
Tansel.Selekler@nuclear.energy.gov   (Tansel Selekler) 
tom.miller@hq.doe.gov   (Tom Miller) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
VictorB@bv.com   (Bill Victor) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
whorin@winston.com   (W. Horin) 
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