UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS
WASHINGTON, DC 20555-0001

May 2, 2011

NRC INFORMATION NOTICE 2011-10: THERMAL ISSUES IDENTIFIED DURING
LOADING OF SPENT FUEL STORAGE CASKS

ADDRESSEES

All holders of and applicants for an independent spent fuel storage installation license under
Title 10 of the Code of Federal Regulations (10 CFR) Part 72, “Licensing Requirements for the
Independent Storage of Spent Nuclear Fuel, High-Level Radioactive Waste, and Reactor-
Related Greater than Class C Waste” and Part 72 Certificate of Compliance holders.

PURPOSE

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information notice (IN) to inform
addressees of an incident that occurred during the loading of spent fuel storage canisters at the
Byron Generating Station. The NRC expects that recipients will review the information for
applicability to their facilities and take actions, as appropriate, to avoid similar problems.
Suggestions contained in this IN are not NRC requirements; therefore, no specific action or
written response is required.

DESCRIPTION OF CIRCUMSTANCES

On August 28-29, 2010, a Holtec HI-STORM 100 spent fuel storage system multipurpose
canister (MPC) containing fuel assemblies and located within a transfer cask was left
unattended for the evening. A cooling system, which circulated water in the annulus between
the canister and transfer cask to keep cladding temperatures below allowable limits, was found
to be inoperable the next morning. The NRC conducted a reactive team inspection at the Byron
Generating Station in September 2010 and issued Inspection Report Nos. 05000454/2010007,
05000455/2010007, and 07200068/2010002 (Agencywide Documents Access and
Management System (ADAMS) Accession No. ML103140226). Issues that arose as a result of
the reactive team inspection were also addressed during a scheduled design and quality
assurance inspection at Holtec, International, who holds the HI-STORM 100 Certificate of
Compliance (CoC), from October 25 to 29, 2010 (Inspection Report No. 72-1014/10-201,
ADAMS Accession No. ML110450157).
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DISCUSSION

The inspection reports referenced above provide detailed summaries of the incident as well as
findings and observations, underlying implications, and other information. As a result of the
inspections and subsequent reviews and technical analyses, the NRC identified several
potential issues related to the incident:

(1) There were no means to prevent or mitigate air ingress into the canister containing fuel
assemblies, which could cause fuel oxidation, if certain failures of the vacuum drying
system occurred, such as a hose rupture between the vacuum pump and canister or
valve failure. Drying systems typically are classified as not important to safety when
there is appropriate operator attendance to address system failures because operator
actions, such as backfilling the canister with helium or returning the fuel assemblies to
the spent fuel pool, can mitigate the event.

(2) Cladding temperatures could exceed CoC technical specification limits if the annulus
cooling system is inoperable for an extended period of time. As stated above, vacuum
drying equipment, including the annulus cooling system often used to cool the canister
during vacuum drying, typically has been classified as not important to safety when there
is appropriate operator attendance to address system failures. With operators in
attendance, failure of the cooling system to provide proper cooling can be mitigated by
operator action so as to prevent cladding temperatures from reaching the allowable
limits.

(3) The CoC technical specifications for vacuum drying were non-conservative for the
particular heat load of spent fuel being loaded.

(4) CoC technical specifications typically mandate that helium backfilling should occur if a
vacuum drying time limit has been reached, in order to prevent fuel cladding from
reaching temperature limits. Thermal analyses determine the permissible vacuum
drying time period based on a canister decay heat load and a known, initial temperature
of the fuel assemblies. However, in the event that backfilling of helium is required
because the vacuum drying time limit is reached, the CoC Final Safety Analysis Report
(FSAR) and technical specifications did not address the need for a new vacuum drying
time limit for the subsequent vacuum drying attempt.

(5) The CoC FSAR and technical specifications specified the total canister fuel assembly
decay heat above which annulus cooling would be required during the vacuum drying
process in order to keep cladding temperatures below allowable limits, but did not
address necessary requirements for annulus cooling when the decay heat of an
individual fuel assembly reached a limiting condition for operation (LCO).

(6) While the operating procedures section of the CoC FSAR allowed the use of either
helium or nitrogen during the canister blowdown operation, no evaluation was performed
by the licensee to justify the use of nitrogen.
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CONTACT

This IN requires no specific action or written response. Please direct any questions about this
matter to one of the technical contacts listed below.

IRA/

Vonna L. Ordaz, Director

Division of Spent Fuel Storage
and Transportation

Office of Nuclear Material Safety
and Safeguards

Technical Contacts: Joseph Borowsky, SFST
301-492-3563
E-mail: Joseph.Borowsky@nrc.gov

John Goshen, SFST
301-492-3325
Email: John.Goshen@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.




IN 2011-10
Page 3 of 3

CONTACT

This IN requires no specific action or written response. Please direct any questions about this
matter to one of the technical contacts listed below.

IRA/

Vonna L. Ordaz, Director

Division of Spent Fuel Storage
and Transportation

Office of Nuclear Material Safety
and Safeguards

Technical Contacts: Joseph Borowsky, SFST
301-492-3563

E-mail: Joseph.Borowsky@nrc.gov

John Goshen, SFST
301-492-3325
Email: John.Goshen@nrc.gov

Note: NRC generic communications may be found on the NRC public Web site,
http://www.nrc.gov, under Electronic Reading Room/Document Collections.

ADAMS Accession No.: ML111090200 TAC MXXXXX
OFFICE |NMSS/DSFST Tech Editor BC: D: D:

NAME FGee JDougherty EBenner DWeaver VOrdaz
DATE 03/30/11 04/5/11 e-mail 04/18/11 e-mail 04/20/11 05/02/11
OFFICE |NMSS/DSFST NMSS/DSFST NMSS/DSFST BC: BC, Region llI
NAME JBorowsky JGoshen JSolis NGarcia-Santos ClLipa

DATE 04/7/11 04/7/11 04/12/11 04/12/11 04/12/11

OFFICIAL RECORD COPY





<<
  /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


