
 
June 24, 2008 

 
 
 
MEMORANDUM TO: Harold K. Chernoff, Chief 

Plant Licensing Branch I-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

 
FROM:   Richard B. Ennis, Senior Project Manager /ra/ 

Plant Licensing Branch I-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

 
SUBJECT:  SALEM NUCLEAR GENERATING STATION, UNIT NOS. 1 AND 2, 

DRAFT REQUEST FOR ADDITIONAL INFORMATION  
(TAC NOS. MD8259 AND MD8260) 

 
 
The attached draft request for information (RAI) was transmitted on June 24, 2008, to Mr. Jeff 
Keenan of PSEG Nuclear LLC (the licensee).  This information was transmitted to facilitate an 
upcoming conference call in order to clarify the licensee=s amendment request for Salem 
Nuclear Generating Station (Salem), Unit Nos. 1 and 2, dated March 11, 2008, as supplemented 
by letter dated June 17, 2008.  The proposed amendment would revise the Technical 
Specification requirements for fuel decay time prior to commencing movement of irradiated fuel 
in the reactor pressure vessel.   
 
This memorandum and the attachment do not convey or represent an NRC staff position 
regarding the licensee’s request. 
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DRAFT REQUEST FOR ADDITIONAL INFORMATION 
 

REGARDING PROPOSED LICENSE AMENDMENT 
 

DECAY TIME TECHNICAL SPECIFICATION REQUIREMENTS 
 

SALEM NUCLEAR GENERATING STATION, UNIT NOS. 1 AND 2 
 

DOCKET NOS. 50-272 AND 50-311 
 
 
By letter dated March 11, 2008 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML080930080), as supplemented by letter dated June 17, 2008, PSEG 
Nuclear LLC (PSEG or the licensee) submitted an amendment request for Salem Nuclear 
Generating Station (Salem), Unit Nos. 1 and 2.  The proposed amendment would revise the 
requirements for fuel decay time prior to commencing movement of irradiated fuel in the reactor 
pressure vessel (RPV).  Currently, Technical Specification (TS) 3/4.9.3, “Decay Time,” requires 
that:  (a) the reactor has been subcritical for at least 100 hours1 prior to movement of irradiated 
fuel in the RPV between October 15th through May 15th; and (b) the reactor has been subcritical 
for at least 168 hours prior to movement of irradiated fuel in the RPV between May 16th and 
October 14th.  The calendar approach is based on average river water temperature which is 
cooler in the fall through spring months.  The proposed amendment would allow fuel movement 
to commence at 80 hours after the reactor is subcritical between October 15th through May 15th.   
 
The Nuclear Regulatory Commission (NRC or the Commission) staff has reviewed the 
information the licensee provided that supports the proposed amendment and would like to 
discuss the following issues to clarify the submittal. 
 
1. The NRC staff estimates that the proposed reduction in decay time increases the spent 

fuel pool (SFP) decay heat level by 10 percent.  Past communication on related 
amendment requests has indicated the NRC staff’s concern with the quality of the 
modeling used to predict SFP temperature response, the reliability of the fuel building 
ventilation system at high SFP temperatures, and the reliability of the operators 
completing repeated transfers of a single cooling train between SFPs following the 
design-basis loss of a single heat exchanger.  The staff has accepted some of the 
related amendment requests based, in part, on the margin provided by lower decay heat 
or increased cooling capability overcoming the uncertainties associated with these 
issues.  The staff concludes that the proposed amendment would eliminate much of the 
margin and increase the probability of the SFP water temperature approaching the 
design basis limit of 180 °F.  Accordingly, please provide the following information: 

 
a) Data validating the CROSSTIE model for evaporative cooling during SFP 

temperature excursions exceeding 150 °F and approaching 180 °F, such as by 
benchmarking model predictions to test pools at similar temperatures. 

                                                 
1   The current TS decay time requirement of 100 hours is applicable through the year 2010.  After 2010, 
the 168 hour decay time requirement would be applicable for refueling outages occurring between 
October 15th and May15th.  On March 5, 2008, the NRC approved a one-time change for Salem Unit No.2 
(Amendment No. 271) which revised TS 3/4.9.3 to allow fuel movement to commence at 86 hours after 
the reactor is subcritical for refueling outage 2R16 (spring 2008 outage). 
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b) Data demonstrating by test or detailed analysis that the ventilation system will 

maintain performance consistent with that assumed in the CROSSTIE model at 
SFP temperatures approaching 180 °F. 

 
 Alternatively, propose a modification to the SFP cooling system to enhance the reliability 

of the system in providing forced cooling to two SFPs simultaneously. 
 
2. The license amendment request states that the integrated decay heat management 

(IDHM) program would be used to calculate a maximum allowable component cooling 
water (CCW) temperature for each outage, which is required to be procedurally verified 
prior to the start of core offload.  The amendment request includes the statement that 
analysis and controls in place will ensure the capability of the SFP cooling system to 
(1) maintain both Salem pools below 149 °F with two SFP heat exchangers available and 
(2) maintain both pools below 180 °F with only one heat exchanger available.  However, 
Calculation S-C-SF-MDC-1810, Revision 8, “Decay Heat-up Rates and Curves,” provides 
information related to the required time to switch cooling between SFPs that is not 
bounding.  This calculation considers conditions based on expected SFP inventories for 
future spring and fall outages beginning on April 15 and October 15, respectively.  Actual 
refueling outages could allow much less than six months decay for the most recent 
refueling batch, which would increase the heat load in the non-outage SFP relative to the 
heat load used in the calculation. 

 
 Explain the criteria that apply to the IDHM program evaluation when determining that 

both SFPs could be maintained below 180 °F with only one heat exchanger available and 
the basis for the criteria. 

 
3. Define the key methods and assumptions of the IDHM program in making the 

determination that the SFP cooling system would have the capability to (1) maintain both 
Salem pools below 149 °F with two SFP heat exchangers available and (2) maintain both 
pools below 180 °F with only one heat exchanger available.  At a minimum, the method 
of determining decay heat for a given fuel inventory, the method of calculating SFP heat 
exchanger performance, and the method of calculating heat losses to the environment 
(i.e., pool structure and fuel building atmosphere) should be defined. 

 



<<
  /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


