December 16, 2011

Mr. James A. Gresham, Manager
Regulatory Compliance and Plant Licensing
Westinghouse Electric Company

1000 Westinghouse Drive

Cranberry Township, PA 16066

SUBJECT:  NUCLEAR FUEL THERMAL CONDUCTIVITY DEGRADATION EVALUATION
FOR LIGHT WATER REACTORS USING WESTINGHOUSE CODES AND
METHODS (TAC NO. ME5186)

Dear Mr. Gresham:

The staff of the U.S. Nuclear Regulatory Commission (NRC) has concerns regarding the use of
historical fuel thermal conductivity models in the safety analysis for operating reactor plants.
This issue has been documented in Information Notice (IN) 2009-23 “Nuclear Fuel Thermal
Conductivity Degradation” (Agencywide Document Access and Management System Accession
No. ML091550527) dated October 8, 2009. Following the issuance of IN 2009-23, the NRC
staff completed a preliminary review of the impact of fuel thermal conductivity models on the
reactor safety analysis codes by the major fuel vendors. The enclosure to this letter provides
the staff’'s assessment of Westinghouse Electric Company’s (Westinghouse) models and
computer codes used for light water reactors.

The NRC staff has determined that several currently approved analysis methods provide results
that are less conservative than previously understood because they do not properly model
thermal conductivity degradation as a function of burnup. Westinghouse recently presented
information to the NRC staff that shows for a generic 3-Loop Westinghouse pressurized water
reactor (PWR) the inclusion of a thermal conductivity degradation model in the safety analysis
could cause compliance issues with the regulations of 10 CFR 50.46. However, Westinghouse
has stated that its models contain substantial conservatisms that, if credited, would more than
compensate for the error in thermal conductivity degradation. It is incumbent upon
Westinghouse to inform all licensees using Westinghouse evaluation model results of this new
information so that the licensees remain in compliance with the regulations of 10 CFR 50.46.

In addition to ensuring 10 CFR 50.46 compliance, the NRC staff requests that Westinghouse
evaluate the magnitude of the effect of fuel thermal conductivity degradation on the relevant
parameters of interest outlined in the enclosure (e.g., fuel centerline temperature, peak cladding
temperature, rod internal pressure), and determine whether the specified acceptable fuel design
limits for any licensing basis analysis using Westinghouse models and codes are exceeded if
the thermal conductivity degradation as a function of burnup is included in the analysis. The
NRC staff anticipates that Westinghouse will enter this issue into its corrective action program.

Westinghouse’s cooperation in providing information detailing the fuel thermal conductivity
model(s) that Westinghouse is currently using in the safety analyses of operating reactors and a
list of the operating reactors that are currently using Westinghouse thermal-hydraulic and fuel
performance models and codes will assist the staff in resolving this issue. The NRC staff
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requests a telephone conference after receipt of this letter to discuss Westinghouse’s plan
forward. The staff anticipates receiving your written response to the stated concerns within
30 days of the issuance of this letter. Based on the information the staff receives from
Westinghouse, the staff will be able to better plan any future actions on this issue.

The staff has issued NRC IN 2011-21, “Realistic Emergency Core Cooling System Evaluation
Model Effects Resulting From Nuclear Fuel Thermal Conductivity Degradation” (ADAMS
Accession No. ML113430785), dated December 13, 2011. This IN addresses the potential for
thermal conductivity degradation to cause errors in realistic emergency core cooling system
evaluation models. Additionally, the NRC staff will also issue an update to IN 2009-23 to
communicate the concerns stated in this letter to licensees. If you have any questions
regarding the enclosed document, please contact Mr. Anthony Mendiola at 301-415-1053.

Sincerely,

IRA/
Timothy J. McGinty, Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 728

Enclosure:
As stated


mdc1
Cross-Out

mdc1
Cross-Out


J. Gresham

OEHICIAL USE ONLY PROPRIETARY INFORMATION

-2-

requests a telephone conference after receipt of this letter to discuss Westinghouse’s plan
forward. The staff anticipates receiving your written response to the stated concerns within
30 days of the issuance of this letter. Based on the information the staff receives from
Westinghouse, the staff will be able to better plan any future actions on this issue.

The staff has issued NRC IN 2011-21, “Realistic Emergency Core Cooling System Evaluation
Model Effects Resulting From Nuclear Fuel Thermal Conductivity Degradation” (ADAMS
Accession No. ML113430785), dated December 13, 2011. This IN addresses the potential for
thermal conductivity degradation to cause errors in realistic emergency core cooling system
evaluation models. Additionally, the NRC staff will also issue an update to IN 2009-23 to
communicate the concerns stated in this letter to licensees. If you have any questions
regarding the enclosed document, please contact Mr. Anthony Mendiola at 301-415-1053.

Project No. 728

Sincerely,

IRA/

Timothy J. McGinty, Director
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Enclosure:

As stated

DISTRIBUTION:

NON-PUBLIC RidsNrrDpr  PLPB Reading File  RidsNrrDprPIpb
RidsNrrLADBaxley ELenning RidsOgcMailCenter RidsAcrsAcnwMailCenter
AAttard RidsNrrDss  RidsNrrDssSnpb AProffitt
WRuland

ADAMS ACCESSION NO.: ML11166A052 NRR-106
OFFICE | NRR/SNPB | PLPB/PM | PLPB/LA | SNPB/BC | PLPB/BC
NAME AProffitt ELenning | DBaxley AMendiola | JJolicoeur
DATE 11/16/11 11/17/11 11/28/11 11/30/11 11/30/11
OFFICE | NRR/DSS NRR/DPR

NAME WRuland TMcGinty

DATE 12/14/11 12/16/11

OFFICIAL RECORD COPY


mdc1
Cross-Out

mdc1
Cross-Out



<<
  /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


