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SUBJECT: CREDITING CONTAINMENT OVERPRESSURE IN MEETING THE NET 

POSITIVE SUCTION HEAD REQUIRED TO DEMONSTRATE THAT THE 
SAFETY SYSTEMS CAN MITIGATE THE ACCIDENTS AS DESIGNED 

 
Dear Mr. Borchardt: 
 
In the January 8, 2009, Staff Requirements Memorandum [Ref. 1], the Commission directed the 
staff, in part, to continue working to resolve the difference of opinion with the Advisory 
Committee on Reactor Safeguards on the containment overpressure (COP) credit issue.  During 
our 559th, February 5-7, 2009, and 560th, March 5-7, 2009, meetings, we discussed the 
acceptability of the use of COP and the types of supporting analyses and additional information 
that are needed in our view to determine the acceptability of COP credit in extended power 
uprate (EPU) applications.  This letter report is intended to facilitate the resolution of the COP 
credit issue.  
 
CONCLUSIONS AND RECOMMENDATIONS 
 

1. To preserve safety margin in all reactors, credit for COP should be limited in amount and 
duration.  Licensees requesting such credit should continue to be required to 
demonstrate that it is not practical to reduce or eliminate the need for overpressure 
credit by hardware changes or requalification of equipment.  

 
2. Licensees should continue to be requested to use the current guidance in Regulatory 

Guide 1.82 Revision 3 [Ref. 2] and the licensing-basis analyses assumptions and 
methods to demonstrate that the available net positive suction head (NPSH) exceeds 
that required for operation of the emergency core cooling system (ECCS) and 
containment heat removal pumps. 

 
3. Regulatory Guide 1.82 Revision 3 [Ref. 2] should be revised to request that licensees   

submit additional analyses and information if the amount of accident pressure that must 
be credited based on the licensing-basis analyses is not a small fraction of the total 
containment accident pressure and limited in duration.  The additional information 
should include thermal-hydraulic analyses, which address the conservatisms associated 
with the licensing-basis analyses and explicitly account for uncertainties and probabilistic 
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risk assessment (PRA) results consistent in scope and quality with that specified by 
Regulatory Guide 1.174 [Ref. 3].  

 
4. For cases in which operator actions are required to maintain containment overpressure, 

licensees should show how these actions can be implemented in their procedures, that 
they can be performed reliably, and that any increase in risk associated with these 
actions is acceptably small.   

 
5. The staff review guidance in the current Standard Review Plan (SRP) [Ref. 4] should be 

revised to state that, if COP credit is granted to a plant based on risk information, all 
subsequent licensing applications involving COP credit at that plant should also include 
risk information.   

 
BACKGROUND 
 
For most U.S. nuclear plants, NPSH for ECCS pumps in licensing basis analyses is calculated 
assuming that the pressure in containment is atmospheric.  In reality, accidents such as loss of 
coolant accident (LOCA) would lead to an increase in containment pressure.  The assumption 
of atmospheric pressure assured that in design-basis accidents the loss of COP for any reason 
would not affect the ability of the ECCS to maintain core cooling.  This maintained the defense-
in-depth philosophy of the independence of accident prevention and mitigation. The 
containment pressure generated by the accident is part of the safety margin against loss of 
NPSH.   Such margin protects against unanticipated accident phenomena such as sump 
strainer blockage.  
 
The inclusion of the pressure developed in the containment during an accident in the calculation 
of the available NPSH is referred to as COP credit.  Since 1997, the ACRS expressed concerns 
over the crediting of COP in NPSH calculations in a series of reports [Refs. 5, 6, 9, 10, and 11].  
In a report dated June 17, 1997 [Ref. 5], the ACRS stated that containment overpressure credit 
should not be granted.  In the December 12, 1997, [Ref. 6] report, the Committee concluded 
that granting credit for small amounts of COP may be acceptable in some cases.  
 
DISCUSSION  
 
Licensees are now seeking to use the margin associated with the pressure generated in the 
containment during an accident to support voluntary licensing actions such as extended power 
uprates (EPUs).  In some cases, the licensing-basis analyses supporting the EPU show that the 
requested COP credit is significant in amount and duration and that the pumps may cavitate for 
some time even with full credit for available overpressure.  Although pump vendors are 
requested to verify that the pumps can operate under these conditions without failing and tests 
are done to demonstrate this capability, the pumps are being operated outside their design 
specifications.  In order to maximize available overpressure, operators may also be directed to 
undertake actions, such as termination of drywell cooling, that are contrary to the actions 
usually expected in response to an accident.  
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The ACRS has consistently expressed concern with the use of this margin for voluntary 
licensing actions because it represents a decrease in the safety margin available to deal with a 
phenomenon subject to large uncertainties, namely, maintenance of adequate NPSH for ECCS 
pumps during accidents.  The margin in this case is not against plastic deformation of some 
component or the failure of a few fuel rods, but potential melting of the core.  It also challenges 
the defense-in-depth philosophy.  Containment integrity is now not only the final barrier to 
prevent release of fission products, but is also required to prevent core damage.   
 
In most operating plants, all of the pressure generated during an accident is part of the safety 
margin against loss of NPSH in the ECCS pumps.  To preserve this safety margin in all plants, 
COP credit should be limited in amount and duration.  The amount of accident-generated 
pressure credited should only be a small fraction of that expected to be available.   
 
We also have concerns regarding requests for COP credit requiring operator actions to 
establish or maintain elevated containment pressure for adequate pump NPSH, irrespective of 
the amount or duration of these conditions.  Of particular concern are actions that stop or 
reduce operation of systems whose normal design function is to remove heat from the reactor 
core or containment.  
 
The current guidance in Regulatory Guide 1.82, Revision 3 focuses on the conservative 
calculation of containment pressure for licensing-basis accidents and imposes no limits on the 
amount and duration of credit as long as these calculations show that the available NPSH is 
greater than that required for operation of the pumps.  Since 2005, the guidance for the staff’s 
review of requests for additional COP credit associated with EPU has included a risk review 
based on Appendix D of SRP Section 19.2.  There is some question as to the scope and quality 
of risk information that the staff can request under this guidance.  The PRA information for 
EPUs in which substantial amounts of COP credit are requested based on licensing-basis 
analyses should be of scope and quality consistent with Regulatory Guide 1.174.   
 
The staff contends that the significant conservatism included in the LOCA analyses provides 
adequate margin.  Also, for special events, which are analyzed with less conservative thermal-
hydraulic assumptions, a reasonable level of safety is maintained because of the other 
conservatisms in the analyses.  Although it is true that the licensing-basis analyses currently 
submitted by licensees to justify COP credit are based on conservative input assumptions, it is 
difficult to assess the degree of conservatism and hence the impact on margin against loss of 
NPSH associated with these analyses.  
 
We agree with the staff that a conservative calculation of containment pressure for licensing-
basis accidents that shows that the available NPSH is greater than that required for operation of 
the pumps is a necessary condition for COP credit.  We also agree that, if COP credit is 
requested, the licensee should be requested to submit an explanation of why hardware changes 
or requalification cannot be practicably implemented that would eliminate or reduce the need for 
COP credit.  In our view, if hardware changes are impractical but the licensing-basis analyses 
show that the amount and duration of credit are “small” and operator actions to maintain 
containment overpressure are not introduced, no further analyses need be required.  
 
If hardware changes are not practical and the requested amount and the duration of COP credit 
are not “small” or operator actions are introduced, Regulatory Guide 1.82 should be revised to 
request that the licensee provide additional analyses and/or tests to help understand the impact  
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on safety margins and defense in depth of granting COP credit.  Such analyses could include 
more realistic evaluations of LOCA scenarios with treatment of uncertainties; alternate, more 
realistic fire analyses for Appendix R scenarios; identification of the particular single failures that  
lead to the need for COP credit; estimates of conditional changes in core damage frequency 
(CDF) if required COP credit were not available (an importance measure for COP credit); and 
pump tests to show the capability of ECCS pumps to function with cavitation.  The staff should 
review this information along with the results of licensing-basis analyses. 
 
The number and detail of the additional analyses would depend on the amount and duration of 
the requested COP credit and the nature of any operator actions credited in maintaining the 
required containment pressure. These analyses should provide more realistic estimates of the 
amount and duration of credit actually needed, the likelihood of scenarios that would require 
substantial COP credit, and the reliability of, and potential problems associated with operator 
actions.   
 
Irrespective of the amount and duration of requested COP credit, if operator actions to increase 
or maintain elevated containment pressure are required, an integrated assessment should be 
performed to examine the specific accident scenarios that require operator intervention.  The 
assessment should quantify the frequency of each scenario and evaluate the reliability of the 
required actions for expected plant conditions.  The assessment should also identify and 
evaluate situations in which unexpected consequences from these actions could result in 
increase in risk.  Explanations should be provided of how these actions are addressed in 
operating procedures, whether they are consistent with an applicant's current design and 
licensing bases, and what evidence is available that they can be performed reliably.  
 
The PRA information associated with the review is important not only to ensure that the risk is 
small, but also to help assess the impact of the credit on defense in depth.  Current PRAs can 
estimate the likelihood of pre-existing containment leakage.  They typically do not evaluate the 
likelihood of relatively small amounts of leakage or other evolving conditions that might reduce 
the available NPSH.  However, PRAs could be used to investigate the likelihood of scenarios in 
which large amounts of COP credit are needed for significant amounts of time and thus could be 
used to help judge the impact of the credit on defense in depth.   
 
Unlike the position of Regulatory Guide 1.1, [Ref. 12] or the previous staff position based solely 
on licensing-basis analyses, the judgment whether to grant COP credit for a particular 
application would depend on an integrated decisionmaking process that considers the more 
realistic, available estimates of the amount and duration of COP credit required; the likelihood of 
scenarios that would require COP credit; and the operator actions required to maintain COP for 
adequate pump NPSH.  
 
The current staff guidance in Appendix D to SRP Section 19.2 includes a risk review for COP 
credit only for EPU applications. This current staff guidance should be revised to state that, if  
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COP credit is granted based on risk information, all subsequent licensing applications involving 
COP credit should also include risk information. 
 
We look forward to working with the staff on these important matters.   
 

Sincerely, 
 
     /RA/ 
 

Mario V. Bonaca 
Chairman 

 
References: 

 
1. U.S. Nuclear Regulatory Commission, Staff Requirements Memorandum, “Meeting with 

Advisory Committee on Reactor Safeguards (ACRS),” January 8, 2009, (ML090090338) 
 

2. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.82, Revision 3, “Water Sources 
for 

Long-Term Recirculation Cooling Following a Loss-of-Coolant Accident,” November 2003 
(ML023100171) 

 
3. U.S. Nuclear Regulatory Commission, Regulatory Guide 1.174, Revision 1, “An Approach for 

Using Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes 
to the Licensing Basis,” November 2002, (ML023240437) http://www.nrc.gov/reading-rm/doc-
collections/reg-guides/power-reactors/active/01-174/ 

 
4. U.S. Nuclear Regulatory Commission, NUREG-0800, “Standard Review Plan for the Review 

of Safety Analysis Reports for Nuclear Power Plants, LWR Edition,” Section 6.2.2, 
Containment Heat Removal Systems, Revision 5, March 2007; http://www.nrc.gov/reading-
rm/doc-collections/nuregs/staff/sr0800/ 

 
5. Letter from R. L. Seale, ACRS Chairman, to L. Joseph Callan, NRC Executive Director for 

Operations, Subject: Proposed Final Generic Letter, “Assurance of Sufficient Net Positive 
Suction Head for Emergency Core Cooling and Containment Heat Removal Pumps,”  

 June 17, 1997 
 
6. Letter from R. L. Seale, ACRS Chairman, to S. A. Jackson, NRC Chairman, Subject:  “Credit  

for Containment Overpressure to Provide Assurances of Sufficient Net Positive Suction Head 
for Emergency Core Cooling and Containment Heat Removal Pumps,” December 12, 1997 

 
7. Letter from Joseph Callan, NRC Executive Director for Operations, to R. L. Seale, ACRS  

Chairman, Subject:  Proposed Final Generic Letter, “Assurance of Sufficient Net Positive 
Suction Head for Emergency Core Cooling and Containment Heat Removal Pumps,”  
June 17, 1997 



  
 

- 6 -  

8. Memorandum from John T. Larkins, ACRS Executive Director to L. Joseph Callan, NRC  
Executive Director for Operations, Subject:  Proposed Final Generic Letter, “Assurance of 
Sufficient Net Positive Suction Head for Emergency Core Cooling and Containment Heat 
Removal Pumps,” June 17, 1997 

 
9. Report from Graham B. Wallis, ACRS Chairman, to Luis A. Reyes, NRC Executive Director 

of Operations, Subject:  Proposed Revision 4 to Regulatory Guide 1.82, “Water Sources for 
Long-Term Recirculation Cooling Following A Loss-of-Coolant Accident,” September 20, 
2005 http://www.nrc.gov/reading-rm/doc-collections/acrs/letters/2005/5252146.pdf 
 

10. Report from Graham B. Wallis, ACRS Chairman to Nils J. Diaz, NRC Chairman,  
Subject: “Vermont Yankee Extended Power Uprate,” January 4, 2006  
 

11. Report from William J. Shack, ACRS Chairman to Dale Klein, NRC Chairman, Subject: 
“Browns Ferry Nuclear Plant, Unit 1, 5-Percent Power Uprate,” February 16, 2007  

 
12. U.S. Nuclear Regulatory Commission, Safety Guide 1.1 (Regulatory Guide 1.10), ”Net  

Positive Suction Head for Emergency Core Cooling and Containment Heat Removal System 
Pumps,” November 1970 
 
 



 
-6- 

 
8. Memorandum from John T. Larkins, ACRS Executive Director to L. Joseph Callan, NRC  

Executive Director for Operations, Subject:  Proposed Final Generic Letter, “Assurance of 
Sufficient Net Positive Suction Head for Emergency Core Cooling and Containment Heat 
Removal Pumps,” June 17, 1997 

 
9. Report from Graham B. Wallis, ACRS Chairman, to Luis A. Reyes, NRC Executive Director of 

Operations, Subject:  Proposed Revision 4 to Regulatory Guide 1.82, “Water Sources for 
Long-Term Recirculation Cooling Following A Loss-of-Coolant Accident,” September 20, 2005 
http://www.nrc.gov/reading-rm/doc-collections/acrs/letters/2005/5252146.pdf 

 
10. Report from Graham B. Wallis, ACRS Chairman to Nils J. Diaz, NRC Chairman,  

Subject: “Vermont Yankee Extended Power Uprate,” January 4, 2006  
 

11. Report from William J. Shack, ACRS Chairman to Dale Klein, NRC Chairman, Subject:  
“Browns Ferry Nuclear Plant, Unit 1, 5-Percent Power Uprate,” February 16, 2007  

 
12. U.S. Nuclear Regulatory Commission, Safety Guide 1.1 (Regulatory Guide 1.10), ”Net  

Positive Suction Head for Emergency Core Cooling and Containment Heat Removal System 
Pumps,” November 1970 
 

Distribution: 
 
ACRS Branch A  RidsOIGMailCenter 
ACRS Branch B  RidsOGCMailCenter 
J. Flack   RidsOCAMailCenter 
H. Hourbakhsh  RidsOCAAMailCenter 
V. Brown   RidsNRRODMailCenter 
C. Jaegers   RidsNRRODMailCenter 
T. Bloomer 
B. Champ  
A. Bates    
S. McKelvin   
L. Mike  
RidsNRIRODMailCenter 
RidsFSMEODMailCenter  
RidsRESODMailCenter 
RidsEDOMailCenter 
RidsNMSSODMailCenter 
RidsSECYMailCenter 

 
Accession No:  ML090700464 Publicly Available (Y/N):  Y Sensitive (Y/N): N 
If Sensitive, which category? 
Viewing Rights:   NRC Users   or    ACRS only   or    See restricted distribution 
OFFICE ACRS SUNSI Review ACRS ACRS ACRS 
NAME ZAbdullahi ZAbdullahi ADias/CSantos EHackett E. Hackett for 

MBonaca 
DATE 3/18/09 3/18/09 3/18/09 3/18/09 3/18/09 

OFFICIAL RECORD COPY 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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

  /CreateJDFFile 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


