
 
 
 
    March 18, 2009 
 
MEMORANDUM TO: William Ruland, Director 
   Division of Safety Systems 
   Office of Nuclear Reactor Regulation 
 
FROM:   Timothy Collins, Senior Advisor  /RA/ 
   Division of Safety Systems 
   Office of Nuclear Reactor Regulation 
 
SUBJECT:  SUMMARY OF MARCH 4-5, 2009 OPEN MEETING WITH AREVA, 

GENERAL ELECTRIC-HITHACHI, AND WESTINGHOUSE ON 
ACCIDENT UNCERTAINTY METHODOLOGY ISSUES  

 
On March 4-5, 2009, a Category 2 public meeting was held between the U.S. Nuclear 
Regulatory Commission (NRC) and representatives of Areva, General Electric-Hitachi, and 
Westinghouse at NRC Headquarters, One White Flint North, 11555 Rockville Pike, Rockville, 
Maryland.  The purpose of the meeting was to discuss issues associated with methodologies 
for assessment of uncertainty in SRP Chapter 15 licensing basis analyses.  A list of attendees 
is provided as Enclosure 1.   
 
Each vendor organization presented information on the uncertainty methodology it currently 
uses and then identified areas that it considered in need of additional guidance.  Common 
themes in the presentations were the need to define “best estimate” and “high probability”, how 
to treat technical specifications when developing probability distributions, restrictions on which 
variables may be sampled,  the appropriate use of conservative inputs, and questions on the 
treatment of LOCA as a multivariate problem.   The Areva presentation is provided in Enclosure 
2, the GE presentation is provided in Enclosure 3, and the Westinghouse presentation in 
provided in Enclosure 4. 
 
The NRC staff then made two presentations (see Enclosures 5 and 6).  The first presentation 
identified the staff’s overall goals for participating in the forum. The goals are to enhance 
regulatory stability and predictability in the review process.  The staff indicated that it did not 
see “one acceptable method” as the output of the forum, but rather a definition of attributes that 
are necessary for a methodology to be acceptable. Any method could be used that meets the 
attributes. 
 
The second staff presentation discussed the staff’s development of the TRACE code for use in 
auditing licensing calculations.  The staff noted that it is already developing input decks to 
perform audit calculations for current extended power uprate submittals. The staff is also 
enhancing the SNAP “front end“ for TRACE to facilitate implementation of uncertainty 
calculations.    
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A direct comparison of the 95/95 values of the figures of merit calculated by TRACE to those 
calculated by the licensee would be the best audit tool. As in the vendor presentations, the staff 
presentations also identified areas needing attention that were similar to those noted by the 
vendors.  Following the presentations there was a round table discussion aimed at drafting a list 
of distinct problem statements that would serve as topics for future meetings.  The list of 
problem statements is provided in Enclosure 7.  It was agreed that the problem statements 
should serve as a basis for the development of a charter for the forum.  
  
The next action was a round table discussion on the possibility of using a consensus standard 
committee to formalize the work of the forum.  It was noted that both the American Nuclear 
Society (ANS) and the American Society of Mechanical Engineers (ASME) have performed 
work on uncertainty standards for probabilistic risk assessments. It was noted that that work 
has many similarities to the work proposed by the forum.  It was agreed to continue to look into 
the use of a standards committee, and also consider the possibility that the NRC take the lead 
by initiating the development of a regulatory guide. 
 
Planning for the next meeting followed. It was agreed that each organization will email a mark 
up of the problem statements to other participants by the end of March.  The markups will serve 
as the basis for development of a draft charter for the forum. The draft charter will be emailed 
by April 1st and discussed in a telecon in mid-April.  The next meeting of the forum is tentatively 
scheduled for the first week of May where the charter will be finalized.  
  
Members of the public were not in attendance.  Public Meeting Feedback forms were not 
received.   
 
Please direct any inquiries to me at 301-415-3261, or timothy.collins@NRC.gov.  
 
 
Enclosures:   
As stated



- 2 - 

 

 
A direct comparison of the 95/95 values of the figures of merit calculated by TRACE to those 
calculated by the licensee would be the best audit tool. As in the vendor presentations, the staff 
presentations also identified areas needing attention that were similar to those noted by the 
vendors.  Following the presentations there was a round table discussion aimed at drafting a list 
of distinct problem statements that would serve as topics for future meetings.  The list of 
problem statements is provided in Enclosure 7.  It was agreed that the problem statements 
should serve as a basis for the development of a charter for the forum.  
  
The next action was a round table discussion on the possibility of using a consensus standard 
committee to formalize the work of the forum.  It was noted that both the American Nuclear 
Society (ANS) and the American Society of Mechanical Engineers (ASME) have performed 
work on uncertainty standards for probabilistic risk assessments. It was noted that that work 
has many similarities to the work proposed by the forum.  It was agreed to continue to look into 
the use of a standards committee, and also consider the possibility that the NRC take the lead 
by initiating the development of a regulatory guide. 
 
Planning for the next meeting followed. It was agreed that each organization will email a mark 
up of the problem statements to other participants by the end of March.  The markups will serve 
as the basis for development of a draft charter for the forum. The draft charter will be emailed 
by April 1st and discussed in a telecon in mid-April.  The next meeting of the forum is tentatively 
scheduled for the first week of May where the charter will be finalized.  
  
Members of the public were not in attendance.  Public Meeting Feedback forms were not 
received.   
 
Please direct any inquiries to me at 301-415-3261, or timothy.collins@NRC.gov.  
 
 
Enclosures:   
As stated 
 
Distribution:  Next Page 
 
 
 
Package ML090710959  Memo:  ML090710711 Enclosure 1: ML090710974 
Enclosure 2: ML090750825  Enclosure 3: ML090750906   
Enclosure 4: ML090750906  Enclosure 5: ML090750909   
Enclosure 6:  ML090750924   NRC-001 
OFFICE DSS/SLS 

NAME TCollins 

DATE 3/18/09 
                    OFFICIAL RECORD COPY 



- 3 - 

 

DISTRIBUTION: 
PUBLIC     RidsNrrAdesResource  
RidsNrrDssResource      RidsAcrsAcnwMailCTRResource  
RidsOpaMailResource   RidsNrrLADBaxleyResource    
RidsOgcMailCenterResource   TimothyCollins 
StephenBajorek    ShanlaiLu 
Ralph Landry     Steve Bajorek 
Jaclyn Dorn     Anthony Mendiola 
Sher Bahadur     Harold Scott  
David Bessette 
  
External Email: 
robertp.martin@areva.com 
maggie.wang@areva.com 
leslie.me@westinghouse.com 
nissleme@westinghouse.com 
frepolc@westinghouse.com 
segurai@notes.westinghouse.com 
kurshad.muftuoglu@ge.com 
jens.anderson@gnf.com 
bert.dunn@areva.com 
kenneth.carlson@areva.com 
shocklma@westinghouse.com 
hoerl@crd.ge.com 
Philippe.Dias@areva.com 
 



<<
  /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


