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PMSummerColpEM Resource

From: Sebrosky, Joseph
Sent: Friday, June 04, 2010 7:05 AM
To: PMSummerColpEM Resource
Cc: Habib, Donald; Goetz, Sujata; Simms, Tanya; 'amonroe@scana.com'; 'jmgiles@scana.com'
Subject: Summary of Audit Results of Calculation Packages Associated with Summer Wet Bulb 

Temperature Exemption Request

MEMORANDUM TO: File (Summer COLA Units 2 and 3) 
 
 
From:  Joe Sebrosky, Project Manager 
           AP1000 Projects Branch (NWE1) 
           Division of New Reactor Licensing 
           Office of New Reactors 
 
Summary of Audit Results of Calculation Packages Associated with Summer Wet Bulb Temperature 
Exemption Request 
 
On May 26, 2010, the NRC staff audited calculation packages associated with VC Summer wet bulb 
temperature exemption request.  The audit plan for the review of the calculation packages can be found in 
ADAMS at ML101550005.  The calculation packages that were audited support draft request for additional 
information (RAI) response to RAI 6.2.1-1 and  9.2.2-1.  These draft RAIs were provided to the staff in emails 
on 5/21/10 (see ML101410204 for RAI 6.2.1-1 and ML101410201 for 9.2.2-1).   
 
The following is a summary of the results of the staff’s audit.  The staff intends to engage the applicant to 
resolve the issues identified below.   
 
The staff reviewed calculation packages that were referenced in draft 6.2.1-1 and 9.2.2-1 RAI responses and 
determined that the draft RAI responses and calculation packages were lacking in the following areas: 
 

1. The calculation packages that support RAI 6.2.1-1 and 9.2.2-1 refer to Turkey Point and Westinghouse 
AP1000 and do not mention Summer.  These calculation packages should reference Summer.  In 
addition, the draft RAI responses should be changed to state with specificity which calculation 
packages are referenced and what aspect of the RAI response is being addressed by each calculation. 
 The reference in the RAI response should include the calculation package number, title, revision 
number, and the conclusion associated with the calculation.  It should be made clear that the 
referenced calculation packages fall under Summer’s QA program.  

2. The staff expected to see the Wet-Bulb temperature exemption identified as a departure with left-
margin annotation in section 6.2 of the FSAR.  The staff intends to have an evaluation of the wet bulb 
temperature exemption request in section 6.2 of the SER. 

3. For the high-capacity chilled water system, one of the calculation packages, APP-GW-MIC-002, 
Revision A, associated with draft RAI 9.2.2-1 includes a summary discussion that the high capacity 
chilled water system chiller size should be changed from 2 - 300 ton air-cooled units to 2 – 400 ton air-
cooled units.  The change to the chiller size is not discussed in the RAI response or in the FSAR.  A 
change to the high capacity chiller size would constitute a departure from the DCD. 

4. For the low-capacity chilled water system, one of the calculation packages associated with draft RAI 
9.2.2-1 states that the loads on the low capacity chilled water system will change from 164 tons to 182 
tons based on the increase in the wet-bulb temperature.   Again, there is no mention of this change in 
the draft RAI response.  In addition, it is not clear whether any equipment needs to be changed since 
the low-capacity system is not discussed in detail in the DCD. 
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5. The staff expected to see more of a discussion in the 9.2.2-1 draft RAI response regarding the affect 
the increased wet bulb temperature would have on spent fuel cooling under the following scenarios: a) 
normal refueling, b) full core offload with both spent fuel cooling trains running, and 3) full core offload 
with one train of spent fuel pool cooling train running. 

6. The staff expected to see more of a discussion in the 9.2.2-1 draft RAI response regarding the affect 
the increased wet bulb temperature would have on RTNSS availability controls including the bases for 
these controls. 

7. Neither the draft 9.2.2-1 RAI response nor the calculation packages address all aspects of the 
question.  There is a statement in the draft RAI response that areas not affected by the change in VC 
Summer maximum safety wet bulb temperature include:  HVAC design, including the main control room 
passive heat sink performance, chilled water system design, steam and power conversion system 
design, and circulating water system and turbine building closed cooling water system design.  There is 
no discussion in the draft RAI response as to why these systems are not affected. 

 
8. One of the calculation packages associated with draft RAI 9.2.2-1 response notes that the component 

cooling water return temperature is 97.4F which is below the AP1000 DCD value of 100F.  However, 
this insight is not included in the draft RAI response. 
 

9. The RAI response contains no discussion on wet bulb temperature change related to service water.  
When reviewing the calculations, staff had to request to review the cooling tower performance 
evaluation calculation, TPG SWS-M3C-001, which supports calculation TPG-CCS-M3C-001. 
 

10. There is no discussion in the draft RAI response addressing the staff’s question requesting a discussion 
of the normal RHR’s system’s ability to maintain the incontainment-refueling water storage tank less 
than boiling during PRHR actuation and not greater than 120F during normal operation. 
 

11. None of the calculation packages reviewed by the staff supported the statement in the draft RAI 9.2.2-1 
response that, with the increased heat loads resulting from the higher maximum safety wet bulb 
temperature, the low capacity chilled water system maintains the Nuclear Island Non-radioactive 
System’s (VBS) capability to maintain the main control room, and 1E electrical rooms below 75 ºF with 
a single train of VBS and the Chilled Water System (VWS) in service. 
 

12. There is no evaluation on the impact of the higher web bulb temperature (including associated 
humidity) on the control room habitability (e.g. heat stress) and operability of equipment in the control 
room during normal and accident conditions (such as a loss of HVAC for certain time following an 
accident). 
 

13. There is a lack of information in the RAI response as to what changes will be made to the application.  
The staff expects much of the discussion regarding the wet bulb temperature exemption to be 
presented in various sections of the FSAR or some other licensing basis document.  In addition, the 
staff was expecting to see much of the information that is contained in the calculation packages 
docketed as part of the RAI response.  For example, Westinghouse provided a topical report on the 
docket to support the amendment request to increase the wet-bulb temperature exemption.  The staff 
does not understand why a similar comprehensive calculation package is not placed on the docket to 
support Summer’s wet bulb temperature exemption request. 
 

 
 

 
 

 
 



 
 
Hearing Identifier:  VCSummer_COL_Public  
Email Number:  287  
 
Mail Envelope Properties   (36CF286628C20846A68047F2463233091FA33D55B1)  
 
Subject:   Summary of Audit Results of Calculation Packages Associated with Summer Wet 
Bulb Temperature Exemption Request  
Sent Date:   6/4/2010 7:05:09 AM  
Received Date:  6/4/2010 7:05:10 AM  
From:    Sebrosky, Joseph 
 
Created By:   Joseph.Sebrosky@nrc.gov 
 
Recipients:     
"Habib, Donald" <Donald.Habib@nrc.gov>  
Tracking Status: None  
"Goetz, Sujata" <Sujata.Goetz@nrc.gov>  
Tracking Status: None  
"Simms, Tanya" <Tanya.Simms@nrc.gov>  
Tracking Status: None  
"'amonroe@scana.com'" <amonroe@scana.com>  
Tracking Status: None  
"'jmgiles@scana.com'" <jmgiles@scana.com>  
Tracking Status: None  
"PMSummerColpEM Resource" <PMSummerColpEM.Resource@nrc.gov>  
Tracking Status: None 
 
Post Office:   HQCLSTR02.nrc.gov  
 
Files     Size      Date & Time  
MESSAGE    6768      6/4/2010 7:05:10 AM  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     
  



<<
  /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 /OK
  /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 300
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


