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Enclosure 1 contains the GE Hitachi Nuclear Energy (GEH) response to Request
for Additional Information (RAI) Number 7.7-12 Supplement 1 from the U.S.
Nuclear Regulatory Commission (NRC) sent by NRC letter dated March 9, 20009.
Enclosure 2 contains the DCD markup page associated with the response to RAI
7.7-12 Supplement 1.
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Richard E. King st
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Reference:

1.  MFN 09-178, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request For Additional Information Letter No. 313 Related To
ESBWR Design Cetrtification Application, dated March 9, 2009

Enclosures:

1.  Response to Portion of NRC Request for Additional Information Letter
No. 313 Related to ESBWR Design Certification Application - RAI
Number 7.7-12 Supplement 1

2. Response to Portion of NRC Request for Additional Information Letter
No. 313 Related to ESBWR Design Certification Application - DCD
Markup for RAlI Number 7.7-12 Supplement 1

ccC:
AE Cubbage USNRC (with enclosures)
JG Head GEH/Wilmington (with enclosures)
DH Hinds GEH/Wilmington (with enclosures)

eDRF Section:  0000-0100-3634 (RAI 7.7-12 Supplement 1)
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NRC RAI 7.7-12 Supplement 1

In response to RAI 7.7-12 GEH proposed to revise several DCD Tier 2 Section 7.7
subsections to provide subsection locations in DCD Tier 2 Chapter 15 where various
failure modes were considered for the non-safety systems in Section 7.7. In the
proposed DCD Revision 6 for Subsection 7.7.4.3 the expected and abnormal transients
and accident events analyzed involving potential failures of the PAS listed only DCD
Chapter 15 subsections involved with control rod position errors (15.2.3.1, 15.2.3.2,
15.3.8, and 15.3.9) that potentially could result from a failure in PAS providing a bad
output signal to RC&IS that might result in an control rod position error. DCD Revision 5
Section 7.7.4.2 states, "The output demand request signals from the PAS are sent to
the RC&IS to position the control rods, to the SB&CS [Note: typo in DCD; should be
"SB&PC"] for pressure setpoints, and to the TGCS for load following operation. DCD
Subsection 7.7.5.3 was also revised to provide subsection locations in DCD Chapter 15
where SB&PC control failures were considered. If the PAS failure resulted in an error in
the pressure setpoint signal sent to the SB&PC, then it would seem one or more
references to analysis of SB&PC control failures from DCD Chapter 15 should have
been included in the Subsection 7.7.4.37 Add the missing DCD Chapter 15 references
to DCD Subsection 7.7.4.3 for SB&PC control failures caused by potential PAS failures
or justify why there are no DCD Chapter 15 references under PAS for a potential error
in signals to SB&PC.

GEH Response

GEH concurs. The safety evaluation subsection of DCD Tier 2 Section 7.7.4.3 will be
revised to include additional references to Chapter 15 to account for erroneous signals
from PAS to SB&PC and FWCS.

DCD Impact

DCD Tier 2, Section 7.7.4.3 will be revised in Revision 6 as indicated in the attachment
to this RAI.
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appropriate algorithms for automated sequences of turbine and related auxiliary systems. The
PAS presents the operator with a series of break point controls on the main control console
nonsafety-related VDUs for a prescribed plant operation sequence.

When all the prerequisites are satisfied for a prescribed breakpoint in a control sequence, a
permissive is requested and upon operator acceptance, the prescribed control sequence is
initiated or continued. The PAS then initiates demand signals to various system controllers to
carry out the predefined control functions. For non-automated operations that are required
during normal startup or shutdown (such as a change of Reactor Mode Switch status), automatic
prompts are provided. Automated operations continue after the prompted actions are completed
manually. The functions associated with reactor power control are performed by the PAS.

For reactor power control, the PAS contains algorithms that can change reactor power by control
rod motions. A prescribed control rod sequence is followed when manipulating control rods for
reactor criticality, heatup, power changes, and automatic load following. For reactor power
control by FW temperature change, the PAS can provide the FW temperature control setpoint to
allow reactor power maneuvering without moving control rods. Each of these functions has its
own algorithm to achieve its design objective. In combination, the two reactor power control
methods are utilized to form a sequential step-by-step power maneuvering strategy for the
control rod pattern/movement and FW temperature change. During automatic load following
operation, the PAS interfaces with the TGCS to coordinate main turbine and reactor power
changes for stable operation and performance.

The normal mode of operation of the PAS is automatic. If any system or component conditions
are abnormal during execution of the prescribed sequences, the PAS automatically switches into
the manual mode. With the PAS in the manual mode, any in-progress operation stops and alarms
are activated in the MCR. Also with the PAS in manual mode, the operator can manipulate
control rods through the normal controls. A failure of the PAS does not prevent manual control
of reactor power, and does not prevent safe shutdown of the reactor.

The triple redundant FTDC and redundant system controllers perform the PAS control functional
logic.

7.7.4.3 Safety Evaluation

The PAS does not perform or ensure any safety-related function. This system is designed so that
functionalities of safety-related systems in the plant are not affected by it.

Chapter 15 examines the various failure mode considerations for this system. The expected and
abnormal transients and accident events analyzed in subsections 15.2.3.1, 15.2.3.2, 15.3.8, and
15.3.9 envelope the failure modes associated with the PAS digital controls| and the RC&IS digital |

controls. The expected and abnormal transients and accident events analyzed in Subsections
15.2.5.1, 15.3.3, 15.3.4, 15.3.5 and 15.3.6 envelope the failure modes associated with the PAS
digital controls and the SB&PC digital controls. The expected and abnormal transients and
accident events analyzed in Subsections 15.2.4.2, 15.3.1, and 15.3.2 envelope the failure modes
associated with the PAS digital controls and the FWCS digital controls.

7.7-41



NEV81408
Rectangle

NEV81408
Rectangle



<<
  /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




