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From: Adams I, Samuel L. [adamssi@westinghouse.com]
Sent: Tuesday, May 06, 2008 3:52 PM

To: Perry Buckberg

Cc: Rhonda Carmon

Subject: FW: RAls for 10.2 - Corrected

Attachments: SBPA Chapter 10.2 RAIs .DOC

Hi Perry,

| acknowledge receipt of the corrected RAls on SRP 10.2.
| will let you know as soon as possible if a clarification call is necessary.
Thanks

Sam

From: Perry Buckberg [mailto:Perry.Buckberg@nrc.gov]
Sent: Tuesday, May 06, 2008 1:55 PM

To: Adams II, Samuel L.

Cc: Rhonda Carmon; Eileen McKenna; David Jaffe
Subject: RAIs for 10.2 - Corrected

Sam,

Attached are DCD RAIs for SRP section 10.2. | correctly numbered the third on this attachment as RAI-SRP
10.2-SBPA-03 (it was ...-01 when | sent it on 5/2). Please acknowledge receipt of the attached and let me
know ASAP if a phone conference will be needed.

Thanks,

Perny Buckberg

Senior Project Manager
Nuclear Regulatory Commission
Office of New Reactors

phone: (301)415-1383

fax:  (301)415-6350
perry.buckberg@nrc.gov
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RAI-SRP 10.2-SBPA-01

Section 3.0,”Technical Background,” Page 5 of TR-86, Revision 1, states, "Both the electrical
overspeed trip system and the emergency overspeed trip systems in the master controller meet
the-single failure criterion and are testable when the turbine is in operation.” Also, Standard
Review Plan (SRP) 10.2, Section I, “SRP Acceptance Criteria,” Item 1.A, states, “A turbine
control and overspeed protection system would control turbine action under all normal and
abnormal operating conditions and should ensure that a full-load turbine trip will not cause the
turbine to overspeed beyond acceptable limits.....The overspeed protection system should meet
single failure criterion and should be testable when the turbine is in operation.” However, the
NRC staff's review of the AP1000 DCD, Revision 16, could not find any commitment for either
the electrical overspeed trip system or the emergency overspeed trip system in the master
controller in meeting the single failure criterion. Therefore, in order to meet this SRP guidance,
the staff requests the applicant to provide additional information and justification in meeting the
SRP guidance on single-failure criteria for the above testing,

RAI-SRP 10.2-SBPA-02

With respect to the diversity of AP1000 DCD turbine overspeed control system, in its earlier
request for additional information (RAI-TR86-SBPB-01, Item 3), the NRC staff requested the
applicant to provide further information for a comparison of the reliability of the proposed turbine
overspeed protection capability to the reliability that is afforded by the diverse capability that
exists for existing plants. In its response, in a letter dated July 27, 2007, Westinghose stated,
“Another degree of diversity is provided by the software based trip that takes the speed reading
from the 1/0 modules and applies control builder logic to determine the trip function which is
then output via separate relay modules.” Westinghouse response was not specific enough
whether this applies to the primary overspeed trip of 110 percent and/or the emergency backup
overspeed trip of 111 percent. Further, nothing else was stated in the DCD markup (TR-86) or
in the rest of the above RAI response that would provide further details of the software
configuration for the overspeed trip system. The NRC staff’'s concern is that if both the 110
percent and 111 percent overspeed trips use the same software, then a common cause failure
(CCF) could render both systems inoperable. Therefore, with respect to defense against CCF
for design diversity, and also to meet the guidance provided in SRP 10.2, Part lll, “REVIEW
PROCEDURES,” Subsection 2.A where it states, “The design of the in-depth defense provided
by the turbine generator protection system to preclude excessive overspeeds should include
diverse protection means,” the staff requests additional information and justification relating to
the diversity of the turbine overspeed control system for AP1000 DCD, since it replaces the
current mechanical overspeed system.

RAI-SRP 10.2-SBPA-03

In SRP Section 10.2.111, “Review Procedures,” the guidance in Item 2B states, “For normal
speed-load control, the speed governor of the electrohydraulic control system fully cuts off
steam at approximately 103 percent of rated turbine speed by closing the control and intercept
valves.” The original design contained this provision as shown in Table 10.2-2 of AP1000 DCD,
Revision 15. However, for the new design, the applicant eliminated the 103 percent trip without
providing any reason in DCD Revision 16 or TR-86, Revision 1. Therefore, the staff requests the
applicant to provide justification for this elimination of 103 percent trip feature.



RAI-SRP 10.2-SBPA-04

With respect to failure modes and effects analysis (FMEA) for the proposed turbine overspeed
protection equipment of AP1000 DCD turbines, in its earlier RAI-TR86-SBPB-01, Item 4, the
NRC staff requested the applicant to provide a FMEA analysis, specifically to identify common
cause failure vulnerabilities. In its response, in a letter dated July 27, 2007, Westinghose stated
that the detailed design of the emergency overspeed trip system is being completed for the
AP1000. Also, the applicant stated that upon completion of the system design, a FMEA will be
performed to identify and address potential common mode failures. Diversity will be provided to
the extent possible through the design of the system. However, the staff could not complete its
review of this area until the applicant submits its response in this regard. Therefore, the staff
requests the applicant to provide a time-frame for completion of the system design and
submittal of the FMA analysis, specifically, common mode failures of the software for the 110
and 111 percent overspeed protection features.




<<
  /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 /OK
  /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 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

  /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


