
July 30, 2007

Mr. Ronnie L. Gardner
AREVA NP Inc.
3315 Old Forest Road
P.O. Box 10935
Lynchburg, VA  24506-0935

SUBJECT: SECOND REQUEST FOR ADDITIONAL INFORMATION REGARDING
ANP-10268P, “U.S. EPR SEVERE ACCIDENT EVALUATION TOPICAL REPORT”
(TAC NO. MD3803)

Dear Mr. Gardner:

By letter dated October 31, 2006 (ML063100154), AREVA NP (AREVA) submitted for U.S.
Nuclear Regulatory Commission (NRC) staff review Topical Report (TR) ANP-10268P,
Revision 0, “U.S. EPR Severe Accident Evaluation Topical Report” [ML063100166 (proprietary)
and ML063100157 (non-proprietary)].  By letter dated June 13, 2007 (ML071550071), the staff
issued the first set of request for additional information (RAI) to AREVA and AREVA provided its
response by letter dated July 13, 2007 (ML071990057).  As we informed you in our June 13,
2007 letter, we were unable to include RAIs from running the MAAP 4.0.7 code in our first set of
RAIs in time to meet our commitment to provide you RAIs by June 15, 2007 (ML070030125). 
This letter transmits the staff’s second set of RAIs that resulted from running MAAP 4.0.7 code. 
Our questions are provided in the enclosure.

A draft of the second set of RAIs was provided to you on July 16, 2007 (ML072000440), and
discussed with your staff on July 20, 2007.  Your staff has agreed that your response would be
provided within 30 days of the date of this letter.

If you have any questions regarding this matter, I may be reached at 301-415-3361.

Sincerely,

/RA/

Getachew Tesfaye, Sr. Project Manager
EPR Projects Branch
Division of New Reactor Licensing
Office of New Reactors
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ENCLOSURE

SECOND REQUEST FOR ADDITIONAL INFORMATION (RAI)

ANP-10268P, "U.S. EPR SEVERE ACCIDENT EVALUATION 

TOPICAL REPORT" (TAC NO. MD3573)

PROJECT NUMBER 733

RAI 50) General:  The plant model for the U.S. EPR, as implemented in the MAAP 4.0.7
parameter file, is very elaborate, with 27 containment regions and 188 junctions.  Most
other plant models have been far less elaborate.  Because of the complexity, each
sequence takes about two orders of magnitude longer to run than for similar
sequences in other plants.  This will compromise the ability to run many sequence
variations when doing the PRA during the design certification phase.  Investigation of
the plot files in the large-break LOCA sequence reveals that the containment gases
are well-mixed, and the hydrogen concentrations are close to each other and behave
very similarly vs time.  The only differences are the spreading room and chimney, the
reactor pit, and the cooling channel.  Given this, please explain why the containment is
modeled with so many regions and junctions, and what information is being sought by
doing this?  

It is also noted that the time step sometimes is reduced to the minimum allowable
value and remains there for significant numbers of time steps.  Given this, please
explain what steps are being taken to assure that the minimum allowable time step
chosen allows for sufficient accuracy and stability?

  

RAI 51) Loss-of-offsite power scenario:  No RCP pump seal LOCAs were assumed for this
scenario.  Are such LOCAs expected for the U.S. EPR design?  If so, how would the
scenario be affected?  How would the scenario behave if the severe accident
depressurization valve was not opened?  Would the hot legs be predicted to fail by
creep rupture before the steam generator tubes?  Would the vessel fail prior to creep
rupture?  If so, how close would the peak pressure from direct containment heating
effects get to the failure pressure?

RAI 52) Loss-of-balance of plant scenario:  The results from running the input file supplied by
AREVA were reviewed.  During this review, certain thermal hydraulic phenomena not
generally observed in high RCS pressure, dry steam generator cases (high/dry/high
cases) played a dominant role, leading to prediction of induced creep rupture of steam
generator tubes before hot leg creep rupture was predicted (the severe accident
depressurization valve was not activated for this case).  Specifically, unidirectional flow
of steam and hydrogen through the loops is calculated to occur, while no steam enters
the bottom of the core.  In addition, no upper plenum-to-steam generator, or steam
generator inlet plenum to outlet plenum counter current flows are calculated to occur. 
Please explain whether or not these phenomena are to be expected for such scenarios
given the U.S. EPR design. 
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Please run a variation of this scenario, where the secondary sides of all four steam
generators would be depressurized when the steam generator safety valves are first
opened shortly after S/G dryout (assume the valves stick open after the first demand).
This is called a high/dry/low situation, which is a risk-dominant scenario in existing
LWRs.  Please explain any key similarities and differences between the high/dry/high
and high/dry/low scenarios.  Also identify any potential numerical problems (such as
prolonged periods of time when the minimum allowable time step is taken).

For each case (high/dry/high and high/dry/low), if the severe accident valves were to
be actuated at the appropriate time (when the core outlet temperature was 650 EC),
please explain how soon would depressurization occur relative to steam generator
tube creep rupture.
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cc:

Mr. Glenn H. Archinoff Mr. John O'Neill
AECL Technologies Pillsbury, Winthrop, Shaw, Pittman
481 North Frederick Avenue 2300 N Street, NW
Suite 405 Washington, DC  20037
Gaithersburg, MD  20877       
      Mr. Steve Seitz
Ms. Michele Boyd AREVA
Legislative Director 100 Dean Road
Energy Program East Lyme, CT  06333
Public Citizens Critical Mass Energy       
  and Environmental Program Mr. Robert E. Sweeney
215 Pennsylvania Avenue, SE IBEX ESI
Washington, DC  20003 4641 Montgomery Avenue
      Suite 350
Mr. Marvin Fertel Bethesda, MD  20814
Senior Vice President       
  and Chief Nuclear Officer Mr. Gary Wright
Nuclear Energy Institute Director
1776 I Street, NW Division of Nuclear Facility Safety
Suite 400 Illinois Emergency Management Agency
Washington, DC  20006-3708 1035 Outer Park Drive
      Springfield, IL  62704
Mr. Ray Ganthner
AREVA, Framatome ANP, Inc 
3315 Old Forest Road
P.O. Box 10935
Lynchburg, VA 24506-0935

Dr. Charles L. King
Licensing Manager, IRIS Project
Westinghouse Electric Company
Science and Technology Department
20 International Drive
Windsor, CT  06095
      
Ms. Sherry McFaden
Framatome NP, Inc.
3315 Old Forest Road, OF-16
Lynchburg, VA  24501
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Email

APH@NEI.org   (Adrian Heymer)
awc@nei.org   (Anne W. Cottingham)
bob.brown@ge.com   (Robert E. Brown)
BrinkmCB@westinghouse.com   (Charles Brinkman)
carey.fleming@constellation.com   (Carey Fleming)
chris.maslak@ge.com   (Chris Maslak)
cwaltman@roe.com   (C. Waltman)
david.hinds@ge.com   (David Hinds)
david.lewis@pillsburylaw.com   (David Lewis)
dlochbaum@UCSUSA.org   (David Lochbaum)
erg-xl@cox.net   (Eddie R. Grant)
frankq@hursttech.com   (Frank Quinn)
gcesare@enercon.com   (Guy Cesare)
greshaja@westinghouse.com  (James Gresham)
james.beard@gene.ge.com   (James Beard)
jgutierrez@morganlewis.com   (Jay M. Gutierrez)
jim.riccio@wdc.greenpeace.org   (James Riccio)
JJNesrsta@cpsenergy.com  (James J. Nesrsta)
john.o'neil@pillsburylaw.com   (John O'Neil)
Joseph.savage@ge.com   (Joseph Savage)
Joseph_Hegner@dom.com    (Joseph Hegner)
junichi_uchiyama@mhi.co.jp   (Junichi Uchiyama)
KSutton@morganlewis.com   (Kathryn M. Sutton)
kwaugh@impact-net.org   (Kenneth O. Waugh)
maria.webb@pillsburylaw.com   (Maria Webb)
mark.beaumont@wsms.com   (Mark Beaumont)
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz)
media@nei.org   (Scott Peterson)
mike_moran@fpl.com   (Mike Moran)
mwetterhahn@winston.com   (M. Wetterhahn)
mwl@nei.org   (Melanie Lyons)
patriciaL.campbell@ge.com   (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com   (Paul Gaukler)
Petrovb@westinghouse.com   (Bojan Petrovic)
PGunter@NIRS.org   (Paul Gunter)
pshastings@duke-energy.com   (Peter Hastings)
RJB@NEI.org   (Russell Bell)
RKTemple@cpsenergy.com   (R.K. Temple)
roberta.swain@ge.com   (Roberta Swain)
rod.krich@constellation.com   (Mr. Rod Krich)
Ronda.Daflucas@areva.com    (Ronda Daflucas)
ronald.hagen@eia.doe.gov   (Ronald Hagen)
sandra.sloan@areva.com   (Sandra Sloan)
sfrantz@morganlewis.com   (Stephen P. Frantz)
steven.hucik@ge.com   (Steven Hucik)
tkkibler@scana.com   (Tria Kibler)
tom.miller@hq.doe.gov   (Tom Miller)
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tom.miller@nuclear.energy.gov   (Thomas P. Miller)
trsmith@winston.com   (Tyson Smith)
vijukrp@westinghouse.com   (Ronald P. Vijuk)
waraksre@westinghouse.com   (Rosemarie E. Waraks)
wayne.marquino@ge.com   (Wayne Marquino)
whorin@winston.com   (W. Horin)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


