
 
 

November 8, 2010 
 
 
Mr. Richard J. Fuller, Chair 
Performance Demonstration Initiative 
Perry Nuclear Power Plant 
10 Center Road 
Mail Stop: PYA250 
Perry, OH 44081 
 
Dear Mr. Fuller: 
 
At the June 17 & 18, 2010, meeting with Performance Demonstrative Initiative (PDI) staff and 
industry representatives, the U.S. Nuclear Regulatory Commission (NRC) discussed items of 
mutual interest associated with the effectiveness of the American Society of Mechanical 
Engineers, Boiler and Pressure Vessel Code, Section XI, Appendix VIII performance 
demonstrations for ultrasonic testing as administered by the PDI program.  The performance 
demonstrations consist of representative mockups containing statically significant numbers of 
representative cracks.  As stated in the NRC staff’s meeting summary dated July 30, 2010 
(Agencywide Documents Access and Management System (ADAMS) Accession Number 
ML102110431) an item of mutual interest was the screening criterion used to determine 
procedure and personnel qualifications for piping examination performed from the inside surface.  
The screening criterion is expressed as the root mean square error (RMSE) associated with depth 
sizing cracks in large diameter, thick wall, dissimilar metal weld (DMW), test mockups.  The 
screening criterion sets a uniform industry standard for identifying effective procedures and 
personnel who are skilled in using these procedures.  The screening criterion also minimize the 
acceptance of ineffective procedures and lesser skilled personnel.   
 
The depth sizing screening criterion is the same for all pipe performance demonstrations.  To 
date, no procedures or personnel have met the screening criterion for depth sizing qualifications 
from the inside surface of DMWs and adjacent welds (when present) using PDI performance 
demonstration mockups.  As implemented, the PDI administered performance demonstration 
test is ineffective in screening ultrasonic testing procedures and personnel for depth sizing 
performed from the inside pipe surface.   
 
At the June meeting, PDI and the NRC provided suggestions for addressing the RMSE screening 
criterion issue.  As suggested, NRC is interested in querying the DMW pipe performance 
demonstration database to assess the RMSE depth sizing population distribution for individual 
cracks.  The interest is for demonstrations performed from the inside surface and to correlate the 
individual results with the specific test specimen surface condition.  The intent of the queries and 
correlations is to assess the initial assumptions for the Appendix VIII depth sizing screening 
criteria, to assess the statistical accuracy of sizing cracks at different through-wall depths; to 
assess the effects on statistical accuracy of sizing cracks for different pipe wall thicknesses, to 
assess the effects on statistical accuracy of sizing for surface configurations and waviness (gap 
between transducer and surface and limitations), and to assess the effects of transducer selection 
and size.
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The NRC assessment is to confirm the depth sizing issues presented by the industry at the June 
2010 meeting.  The issues were stated as: surface waviness, transducer size, and pipe wall 
thickness.  Specifically, the assessment is intended to identify the effects on depth sizing from 
configurations (potential limitation to a procedure scope), identify sizing biases on crack depth 
(% of through-wall depth), identify sizing biases associated with pipe wall thickness (mean path 
length from transducer to crack tip), determine if a test set can be assembled from the existing 
mockups using cracks examined from a smooth surface (1/32-inch gap between transducer and 
pipe), and identify gaps in crack placement for a smooth surface test set (crack depth, location, 
and pipe wall thickness).  The assessment is expected to provide solutions for depth sizing on 
rough surfaces at existing facilities, to address RMSE requirements for new plants, and to have a 
functioning performance-based screening criterion.   
 
The NRC staff understands the sensitivity associated with PDI’s database information and will 
take the appropriate precautions as recommended by PDI.  The NRC staff requests that PDI 
provide a timely response to this request (before the spring NRC/PDI meeting).  Should you have 
any questions regarding this request, please contact Don Naujock of my staff at 301-415-2767. 
 

Sincerely, 
 

/RA/ 
 

Timothy R. Lupold, Chief 
Piping & NDE Branch 
Division of Component Integrity 
Office of Nuclear Reactor Regulation 
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2010 meeting.  The issues were stated as: surface waviness, transducer size, and pipe wall 
thickness.  Specifically, the assessment is intended to identify the effects on depth sizing from 
configurations (potential limitation to a procedure scope), identify sizing biases on crack depth 
(% of through-wall depth), identify sizing biases associated with pipe wall thickness (mean path 
length from transducer to crack tip), determine if a test set can be assembled from the existing 
mockups using cracks examined from a smooth surface (1/32-inch gap between transducer and 
pipe), and identify gaps in crack placement for a smooth surface test set (crack depth, location, 
and pipe wall thickness).  The assessment is expected to provide solutions for depth sizing on 
rough surfaces at existing facilities, to address RMSE requirements for new plants, and to have a 
functioning performance-based screening criterion.   
 
The NRC staff understands the sensitivity associated with PDI’s database information and will 
take the appropriate precautions as recommended by PDI.  The NRC staff requests that PDI 
provide a timely response to this request (before the spring NRC/PDI meeting).  Should you have 
any questions regarding this request, please contact Don Naujock of my staff at 301-415-2767. 
 

Sincerely, 
 
       /RA/ 
 

Timothy R. Lupold, Chief 
Piping & NDE Branch 
Division of Component Integrity 
Office of Nuclear Reactor Regulation 

 
 
 
 
 
 
 
 
 
 
DISTRIBUTION: 
  
DCI RF JLubinski RPHardies CANove ARezai  ACsontos     

WENorris  PPatnaik RidsNrrPMPerry 
 
ADAMS Accession Number:  ML103120653 

 
OFFICE 

 
NRR/DCI/CPNB 

 
NRR/DCI/CPNB

 
NAME 

 
DGNaujock 

 
TRLupold 

 
DATE 

 
11/04/2010 

 
11/08/2010 

            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


