
 
 

March 25, 2010 
 
 
Mr. Neil Wilmshurst 
Vice President, Nuclear Power Sector & Chief Nuclear Officer 
Electric Power Research Institute 
1300 W. T. Harris Boulevard 
Charlotte, NC 28262 
 
SUBJECT: SECOND REQUEST FOR ADDITIONAL INFORMATION RE:  ELECTRIC 

POWER RESEARCH INSTITUTE TOPICAL REPORT 1018427, 
“NONDESTRUCTIVE EVALUATION: PROBABILISTIC RISK ASSESSMENT 
TECHNICAL ADEQUACY GUIDANCE FOR RISK-INFORMED IN-SERVICE 
INSPECTION PROGRAMS” (TAC NO. ME1057) 

 
Dear Mr. Wilmshurst: 
 

By letter dated February 18, 2009, Electric Power Research Institute (EPRI) submitted for 
U.S. Nuclear Regulatory Commission (NRC) staff review Topical Report (TR) 1018427, 
“Nondestructive Evaluation:  Probabilistic Risk Assessment Technical Adequacy Guidance for 
Risk-Informed In-Service Inspection Programs.”  In a letter dated December 15, 2009, EPRI 
responded to the NRC staff’s request for additional information dated October 20, 2009.  Upon 
review of the information provided, the NRC staff has determined that additional information is 
needed to complete the review.  On March 22, 2010, Patrick O’Regan, EPRI Project Manager, 
and I agreed that the NRC staff will receive your response to the enclosed Request for 
Additional Information (RAI) within 60 days of issuance of this letter.  If you have any questions 
regarding this matter, please contact Tanya M. Mensah at (301) 415-3610. 
 

Sincerely, 
 
 
       /RA/ 
 

Tanya M. Mensah, Senior Project Manager 
Licensing Processes Branch 
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 
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 ENCLOSURE 

REQUEST FOR ADDITIONAL INFORMATION 
 

BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
 

TOPICAL REPORT 1018427, “NONDESTRUCTIVE EVALUATION: PROBABILISTIC RISK 
 

ASSESSMENT TECHNICAL ADEQUACY GUIDANCE FOR RISK-INFORMED IN-SERVICE 
 

INSPECTION PROGRAMS” 
 

ELECTRIC POWER RESEARCH INSTITUTE 
 

PROJECT NO. 669 
 
The NRC staff has reviewed the Electric Power Research Institute (EPRI) Topical Report (TR) 
1018427, “Nondestructive Evaluation:  Probabilistic Risk Assessment Technical Adequacy 
Guidance for Risk-Informed In-Service Inspection Programs.”  The NRC staff has also reviewed 
EPRI’s letter dated December 15, 2009 (ADAMS Accession No. ML093520080), which 
responded to the NRC staff’s request for additional information (RAI), dated October 20, 2009 
(ADAMS Accession No. ML092710067).  Based on the review of EPRI TR 1018427, and the 
RAI responses, the NRC staff is requesting additional information to complete the review.    
EPRI TR 1018427 references the Probabilistic Risk Assessment (PRA) Standard (ASME RA-sb-
2005)1 that was prepared by the American Society of Mechanical Engineers (ASME) in 2005 as 
endorsed by Regulatory Guide 1.2002, Revision 1 in 2007, with respect to PRA technical 
adequacy.   
 
1. By letter dated December 15, 2009, in EPRI’s response to RAI 2, EPRI concluded that 

no changes were needed to the Table in Appendix A of EPRI TR 1018427 that provides 
an assessment (i.e., a justification) for assigning acceptable capabilities categories for 
individual supporting requirements.  In support of EPRI’s proposal to accept Category I or 
Category Not-Met as sufficient for risk-informed inservice inspection (RI-ISI), EPRI’s 
assessment states that the proposed capability category “provides resolution and 
specificity to identify the relative importance of the contributors at the system or train 
level, including associated human action.”  The two RI-ISI methods discussed in EPRI 
TR 1018427, one described in EPRI TR-112657, Revision B-A, “Revised Risk-Informed 
Inservice Inspection Evaluation Procedure,” (Traditional) and the other described in 
ASME Code Case N-716, “Alternative Piping Classification and Examination 
Requirements, Section XI Division 1,” (Streamlined), are based on absolute risk results in 
which the quantitative results are directly compared to a guideline value.  There is no 
relative measure involved.  In contrast to the “relative importance” assessment, other 
assessments for other supporting requirements refer to the RI-ISI methods as “absolute 

                                                 
1 ASME RA-Sb-2005, “Standard for Probabilistic Risk Assessment for Nuclear Power Plant 
Applications,” Addendum B to ASME RA-S-2002, ASME, New York, New York, December 30, 
2005. 
 
2 “An Approach for Determining The Technical Adequacy Of Probabilistic Risk Assessment 
Results For Risk-Informed Activities,” Revision 1, January 2007. 
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risk ranking and grouping approach” as justification for accepting conservative results 
(e.g., AS-A9). The reference to system and train levels also appears misplaced because 
RI-ISI is based on segments.   

 
 The NRC staff believes that the assessment category “provides resolution and specificity 

 to identify the relative importance” is inconsistent with the methodologies and therefore 
 provides no justification for the proposed capability categories.  Please provide further 
 explanations on the applicability of the relative and train level discussions to RI-ISI.     
Re-evaluate your table in Appendix A without this assessment. 

 
2. By letter dated December 15, 2009, EPRI’s response to RAI 3b states that “The PRA 

Technical Adequacy Guidelines contained in this report are the same whether the 
intended application is to develop a pre-service inspection (PSI) plan or an inservice 
inspection plan (ISI).” 

 
Describe in detail how the PRA is used to support PSI and explain how the design-
 specific PRA and plant-specific PRA (during Combined Operating License stage) are of 
sufficient quality to support the development of PSI plan. 

 
 
3. EPRI has included proposed flooding supporting requirement capability categories (i.e., 

the IF supporting requirements) to support both the “Traditional” and the “Streamlined” 
methods.  The Traditional and Streamlined methods are substantively different and it is 
unclear whether the screening approach as described in the ASME standard elements for 
flooding analysis (the IF elements) is acceptable when applied to the Traditional method. 
The Traditional method requires an estimated conditional core damage probability and 
conditional large early release probability of every segment within the scope of the 
proposed program, while the streamlined approach only relies on the flooding analysis to 
identify any high safety significant (HSS) segments beyond the generic set of HSS 
segments.  The flooding analysis described in the ASME standard RA-Sb-2005 
(particularly the screening and grouping steps) is applicable to the N-716 method but 
does not appear to be applicable to the Traditional method which evaluates every 
segment failure in the scope of the program (and excludes every segment failure outside 
of the scope).  Please describe the flooding analysis that is done to support the 
Traditional method and use this description to explain how the ASME flooding analysis 
SRs represent a necessary and complete characterization of an acceptable analysis 
using the Traditional method.  If this characterization is possible, then explain what 
capability categories are needed for the Traditional method.   

 
 Please clarify how EPRI envisions EPRI TR 1018427 to be referenced in a Traditional 

RI-ISI relief request. 
 
4. Please confirm that the flooding analysis described in RA-Sa-2009 is unchanged from 

that described in RA-Sb-2005. 
 
5. It appears that the proposed capability categories required to support the Traditional 

versus the Streamlined RI-ISI methods differ for only one SR, IE-A4 in the Table in 
Attachment A in EPRI TR 1018427.  In addition, the justification given for both the



 

 
  

Traditional and the Streamlined capability category in supporting requirement IE-A4 is 
identical to the justification given for IE-A4a, however; IE-A4a concludes that the same 
capability category is required for the Traditional and the Streamlined analyses whereas 
IE-A4 concludes that different categories are required.  Please clarify why there is a 
difference in capability categories between the traditional and streamlined approaches for 
these supporting requirements. 

 
6.  By letter dated December 15, 2009, in EPRI’s response to RAI 3b, the statement is made 

that the PRA Technical Adequacy Guidelines provided in EPRI TR 1018427 are the 
same whether the application is to develop a PSI plan or an inservice inspection (ISI) 
plan.  EPRI proposed to modify Sections 1 and 3 of EPRI TR 1018427 to address this 
statement. 

 
Please discuss why this statement is true since the statement appears to conflict with 
earlier statements in RAI response 3b.  Earlier in the 3b response, the statement is made 
that some of the supporting requirements discussed in EPRI TR 1018427 cannot be met 
until the plant is operational.  Pre-service inspection programs are performed before the 
plant is operating.  Should EPRI TR 1018427 describe which supporting requirements 
are not required to be met for development of a pre-service inspection program?  Also in 
response 3b, the living program component of a RI-ISI program is discussed.  Could the 
living program component identify items that should have been part of the original PSI 
program that may not have been? 

 



<<
  /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


