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Reliability Assurance Program

• RAP assures that systems, structures, and components 
are as reliable and as available as assumed at licensing

• RAP applies from receipt of license until• RAP applies from receipt of license until 
decommissioning

• There are two phases, divided by initial fuel loading

Design phase (D-RAP)

Operational phase (OPRAAs)



D-RAP
Design Reliability Assurance Program

Definition: All reliability assurance activities 

prior to initial fuel load
(Operational-phase programs are not yet in place)

Scope: All risk-significant SSCs (SR & NSR)

Purpose: Assure that as-built SSCs will be (at fuel load)
as reliable and as available
as assumed at licensing



Supporting Documents

• Plant-specific PRA (with COL application)

• SRP 17.4, “Reliability Assurance Program” 

• RG 1.206: reasonable assurance that the plant is 
consistent with assumptions & risk insights

• design
• construction
• operation



SRP 17.4 (2007)

DESIGN CERTIFICATION
A staff review verified the acceptability of the 
non-system-based RAP ITAAC for the design 
stagestage.

COL SER

A staff review verified the…procurement, 

fabrication, and test specifications…reflect 
the reliability values assumed in the…PRA, 
deterministic analysis, or other methods.



NRC Expectations for ITAAC

D-RAP activities have ensured that design as issued is 
faithful to the licensed design (as described in the 
FSAR for a COL, based on the DCD)

D-RAP activities will also ensure that the plant 
as built will be faithful to the design as issued

• Procurement
• Fabrication
• Construction
• Testing



AP1000 D-RAP ITAAC (current)

Design 
Commitment 

Inspections, 
Tests, and 
Analyses

Acceptance Criteria 

The D-RAP provides 
reasonable assurance that

Inspection will be 
performed for the

A report exists and concludes that the estimated 
reliability of each as built component identified inreasonable assurance that 

the design of risk-significant 
SSCs is consistent with their 
risk analysis assumptions. 

performed for the 
existence of a report 
which establishes the 
estimated reliability of 
as-built risk-significant 
SSCs. 

reliability of each as-built component identified in 
Table 3.7-1 is at least equal to the assumed reliability 
and that industry experience including operations, 
maintenance, and monitoring activities were assessed 
in estimating the reliability of these SSCs.



Proposed D-RAP ITAAC

Design 
Commitment 

Inspections, 
Tests, 

Analyses

Acceptance Criteria 

The D-RAP provides 
reasonable assurance that

An analysis will 
confirm the

A report exists that includes the following three (3) major 
elements:reasonable assurance that 

the plant is designed and will 
be constructed in a manner 
that is consistent with the 
key assumptions and risk 
insights for risk-significant 
SSCs.

confirm the 
adequacy of the 
D-RAP.

elements: 

• Identification of all SSCs in the scope of the plant-specific 
D-RAP

• Description of the methodology used to identify the SSCs 
in scope of the plant-specific D-RAP

• For the SSCs in scope of D-RAP, identify and describe 
the reliability assurance activities that are accomplished 
prior to the initial fuel load, which provide reasonable 
assurance that the plant is designed and constructed in a 
manner that is consistent with the key assumptions 
(including reliability and availability assumptions in PRA, 
when applicable) and risk insights for the risk-significant 
SSCs.



Example: Documentation of Methodology

DCD Table 17.4-1, “Risk-Significant SSCs Within the Scope of 
D-RAP,” was incorporated in the FSAR by reference to the DCD. 

In addition, an expert panel was convened to review the plant-
specific PRA as well as any site specific characteristics andspecific PRA as well as any site-specific characteristics and 
features with the potential to affect the list of SSCs within the 
scope of D-RAP. On the basis of their recommendations, 
documented in…

Whatever method is used to make the D-RAP specific to the plant, the 
report should document the basis for the result. This is especially 
important if no SSCs have been added to the plant’s D-RAP since design 
certification.



Example: List of D-RAP SSCs 
Identifying Reliability Assurance Activities



Example: Reliability Assurance Activity  
Description

Similar to NEI 08-01, “Industry Guideline for the ITAAC Closure Process 
Under 10 CFR Part 52”

Design Control Program

All design documents and products issued for [XYZ nuclear power plant] are 

developed under the [XYZ] design control program. These products include but are 

not limited to calculations, analyses, procurement specifications, test acceptance 

criteria, drawings, and databases. The [XYZ] design control program meets the 

requirements of 10 CFR 50 Appendix B, Section III, “Design Control.”… 

The extent of the program descriptions in the report should be at least as 
comprehensive and detailed as those used to describe operational-phase 
reliability activities (maintenance rule, QA, etc.) in the FSAR.



Next Steps

NRC staff 
• Discussions with each design center
• Issue draft SRP 17.4 revision for public comment

Industry

• Certified Designs
Action is not required 

• DC Applications
Revised application optional
(May resolve RAIs)



<<
  /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


