June 21, 2010

Mr. Robert Sisk, Manager

Licensing and Customer Interface
Regulatory Affairs and Standardization
Westinghouse Electric Company

P.O. Box 355

Pittsburg, PA 15230-0355

SUBJECT: AUDIT REPORT FOR LIFECYCLE PHASES ONE AND TWO DOCUMENTATION
VALIDATION RELATED TO PROTECTION AND SAFETY MONITORING
SYSTEM AND DIVERSE ACTUATION SYSTEM FOR THE AP1000 DESIGN
CERTIFICATION AMENDMENT APPLICATION

Dear Mr. Sisk:

On April 12 through 16, 2010, the U.S. Nuclear Regulatory Commission (NRC) conducted an
audit to verify information related to the safety-related Protection and Safety Monitoring System
(PMS) and the important-to-safety Diverse Actuation System (DAS) at the applicant’s facility in
Warrendale, Pennsylvania. The intent of this audit was to gain understanding with regard to
the applicant’s implementation of programs and processes which track ongoing work or
completion of development tasks or stages related to the Westinghouse AP1000 Design
Certification Amendment application. In particular, this regulatory audit focused on two
Instrumentation and Controls (1&C) systems; the system responsible for Reactor Trip,
Engineering Safety Features Actuation System (ESFAS), and Post Accident Monitoring
functions as well as safety-related component control, which Westinghouse describes as the
PMS. The second system serves as the separate and diverse system that backs-up the PMS
in the event of a software common-cause failure of the PMS. Westinghouse describes this
system as the DAS.

The audit examined and evaluated proprietary technical, procedural, and process information
related to the PMS and DAS. The specific areas of review dealt with the first two phases of the
PMS and DAS developmental lifecycles, which Westinghouse refers to as the Design
Requirements (or Conceptual) phase and the System Definition phase. Branch Technical
Position (BTP) 7-14 within Chapter 7 of NUREG 0800, “Standard Review Plan (SRP) for the
Review of Safety Analysis Reports for Nuclear Power Plants: Light-Water Reactor Edition,”
SRP refers to these two phases of development as the “Planning Activities” phase and the
“‘Requirements Activities” phase of the PMS software lifecycle and the DAS programmable
technology lifecycle. The NRC audit staff reviewed the documents provided to verify
compliance with the Commission’s rules and regulations.

The applicant proposed in Revision 17 of the AP1000 Design Control Document (DCD) to
remove the first two phases, (Design Requirements and System Definition), of the
developmental lifecycles for both the PMS and DAS. The attached enclosure provides the
NRC staff’s audit results of the topical areas listed above. In summary, the staff concluded
that:
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Due to the significant number of missing or inconsistent requirements specifications for
the PMS, the System Definition Phase from the PMS Tests, Analyses and Acceptance
Criteria (ITAAC) should not be removed. In addition, the staff found a number of
instances where the traceability of the requirements specifications was not clear and
sufficient decomposition and provision of acceptance criteria were not observed.

The staff was unable to identify adequate Component Interface Module planning and
development documentation, particularly with regards to independent verification and
validation. The staff was also unable to identify a vulnerability assessment for the
secure development and operational environment for the PMS. These issues prevent
the removal of the PMS Design Requirements Phase from the PMS ITAAC.

The staff was unable to identify adequate design information regarding the DAS
setpoint methodology for automatic DAS functions and the operator action timing
requirements. This issue prevents the removal of the DAS Design Requirements and
System Definition Phases from the DAS ITAAC.

You and your staff are welcome to contact me regarding the audit report.

Sincerely,

/RA/

Eileen M. McKenna, Branch Chief
AP1000 Projects Branch 2
Division of New Reactor Licensing
Office of New Reactors

Enclosure:
As stated



R. Sisk

-2-
Due to the significant number of missing or inconsistent requirements specifications for
the PMS, the System Definition Phase from the PMS Tests, Analyses and Acceptance
Criteria (ITAAC) should not be removed. In addition, the staff found a number of
instances where the traceability of the requirements specifications was not clear and
sufficient decomposition and provision of acceptance criteria were not observed.

The staff was unable to identify adequate Component Interface Module planning and
development documentation, particularly with regards to independent verification and
validation. The staff was also unable to identify a vulnerability assessment for the
secure development and operational environment for the PMS. These issues prevent
the removal of the PMS Design Requirements Phase from the PMS ITAAC.

The staff was unable to identify adequate design information regarding the DAS
setpoint methodology for automatic DAS functions and the operator action timing
requirements. This issue prevents the removal of the DAS Design Requirements and
System Definition Phases from the DAS ITAAC.

You and your staff are welcome to contact me regarding the audit report.

Sincerely,

/RA/

Eileen M. McKenna, Branch Chief
AP1000 Projects Branch 2
Division of New Reactor Licensing
Office of New Reactors

Enclosure:
As stated

Distribution
PUBLIC

RidsNroDnrINwe2

RidsOgcMailCenter
DSantos

SKMitra
RBeacom

EMcKenna
DZhang

TJackson

JZhao
JKent

WRoggenbrodt
KDMott

RidsAcrsAcnwMailCenter

ADAMS Accession Number: ML101740602 (LTR) ML101380259 (Report)

NRC-001

ML101380277 (PKG)

OFFICE NRO/DNRL/NWE2:LA INRO/DNRL/NWE2:BC [NRO/DNRL/ICE1:PM |NRO/DE/ICE1: BC |NRO/DNRL/NWE2: BC
NAME RButler SKMitra WARoggenbrodt TJackson EMcKenna for JCruz
DATE 05/26/2010 06/14/2010 06/16/2010 06/16/2010 06/21/2010

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


