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NRC RAI 16.2-186

Correct inconsistency between DCD Section 4.6.1.2.6, Instrumentation and Control, and
GTS 3.3.1.1, RPS Function 3, and GTS 3.3.2.1. Page 4.6-17 of Rev 5 of the DCD
states:

“Four safety-related pressure sensors are located in the HCU accumulator charging
water header. The output signals from these sensors are provided to the RC&IS logic
and RPS logic. A low pressure condition from two-out-of-four sensors causes the
RC&IS to generate an all-rod-withdrawal block. A low-low pressure condition causes
the RPS to generate a reactor scram.”

However, (1) the name of GTS 3.3.1.1, RPS Function 3 does not use “Low Low” and
“hydraulic control unit (HCU)”, and (2) GTS 3.3.2.1 does not contain the rod block
function of low pressure in the [control rod drive] HCU accumulator charging water
header.

GEH Response

1. GEH will make revisions to the ESBWR Design Control Document (DCD) to correct
this inconsistency. To establish a clear identity and to more clearly and consistently
communicate the function, DCD Chapters 4 and 7 will be revised to replace various
references to [CRD][HCU] accumulator” with “scram accumulator” and to replace
various references to “{CRD][HCU] charging [water] header” with “scram
accumulator charging water header.” In addition, Chapters 4 and 7 will be revised to
consistently refer to the related RC&IS rod block signal and the RPS scram signal as
“scram accumulator charging water header pressure — low,” and “scram accumulator
charging water header pressure — low-low,” respectively. Conforming changes will
also be incorporated in DCD Chapters 1, 15, 16, 16B and DCD Tier 1.

2. GTS 3.3.2.1, “Control Rod Block Instrumentation,” does not include the scram
accumulator charging water header pressure — low function because, as discussed
below, this control rod block function does not meet any of the 10 CFR 50.36(c)(2)(ii)
criteria for inclusion in the GTS.

Discussion:

Following is an evaluation of the scram accumulator charging water header pressure
— low function for each of the four 10 CFR 50.36(c)(2)(ii) criteria; consistent with the
evaluation process outlined in the GEH response to NRC RAI 16.0-1 (MFN 06-263,
dated August 8, 2006).

“Criterion 1. Installed instrumentation that is used to detect, and indicate in the
control room, a significant abnormal degradation of the reactor coolant pressure

boundary.”

The scram accumulator charging water header pressure — low function is not used to
detect, and indicate in the control room, a significant abnormal degradation of the
reactor coolant pressure boundary. Instrumentation meeting the requirements of 10
CFR 50.36(c)(2)(ii) Criterion 1, and that is required to meet the guidance of
Regulatory Guide 1.45, “Reactor Coolant Pressure Boundary Leakage Detection
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Systems,” is described in DCD Subsections 5.2.5.1.1 (Detection Methods of
Leakage Within the Drywell) and 5.2.5.8 (Regulatory Guide 1.45 Compliance).

“Criterion 2. A process variable, design feature, or operating restriction that is an
initial condition of a design basis accident or transient analysis that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier.”

Revision 5 of DCD Chapter 15, including the information presented in the Nuclear
Safety Operational Analysis (NSOA) in DCD Section 15.1, was reviewed to
determine if the scram accumulator charging water header pressure — low function
met the requirements of 10 CFR 50.36(c)(2)(ii) Criterion 2. Specifically, the NSOA
results provided in DCD Tables 15.1-5 and 15.1-6 and the event diagrams provided
in DCD Figures 15.1-1 through 15.1-47 were reviewed. In addition, the event
descriptions and the associated tables describing the initial conditions, assumptions,
and event sequences for the various safety analyses in DCD Sections 15.2 through
15.4, and other DCD chapters, were reviewed.

The ESBWR safety analyses do not credit the scram accumulator charging water
header pressure — low function and the associated control rod block as a process
variable, design feature, or operating restriction that is an initial condition of a design
basis accident or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

“Criterion 3. A structure, system, or component that is part of the primary success
path and which functions or actuates to mitigate a design basis accident or transient
that either assumes the failure of or presents a challenge to the integrity of a fission
product barrier.”

Revision 5 of DCD Chapter 15, including the information presented in the Nuclear
Safety Operational Analysis (NSOA) in DCD Section 15.1, was reviewed to
determine if the scram accumulator charging water header pressure — low function
met the requirements of 10 CFR 50.36(c)(2)(ii) Criterion 3. Specifically, the NSOA
results provided in DCD Tables 15.1-5 and 15.1-6 and the event diagrams provided
in DCD Figures 15.1-1 through 15.1-47 were reviewed. In addition, the event
descriptions and the associated tables describing the initial conditions, assumptions,
and event sequences for the various safety analyses in DCD Sections 15.2 through
15.4, and other DCD chapters, were reviewed.

The ESBWR safety analyses do not credit the scram accumulator charging water
header pressure — low function and the associated control rod block as a structure,
system, or component that is part of the primary success path and which functions
or actuates to mitigate a design basis accident or transient that either assumes the
failure of or presents a challenge to the integrity of a fission product barrier.

“Criterion 4. A structure, system, or component which operating experience or
probabilistic risk assessment has shown to be significant to public health and

safety.”
The control rod block on scram accumulator charging water header pressure — low,

which is enforced by the rod block logic of the RC&IS, has not been shown through
PRA or operating experience to be significant to public health and safety.
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As indicated in DCD subsection 7.7.2.2.3, a failure of the RC&IS does not prevent
safe and orderly shutdown, nor can it result in gross fuel failure. It was not found to
be risk-significant in the RTNSS review as described in DCD Appendix 19A. Further
details on operating experience reviews are documented in DCD Appendix 1C.

DCD Impact

DCD Tier 2 Chapters 1, 4, 7, 15, 16, 16B and Tier 1 will be revised in Revision 6 as
discussed above and as shown in Enclosure 2.




<<
  /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
  /CreateJobTicket false
  /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 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

  /CreateJDFFile 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 10CFRi, 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


