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Richard E. Kingston
Vice President, ESBWR Licensing

P.O. Box 780 M/C A-65
Wilmington, NC 28402-0780
USA

T 910.675.6192
F 910.362.6192
rick.kingston@ge.com

MFN 09-521 Docket No. 52-010

August 11, 2009

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555-0001

Subject: Response to Portion of NRC Request for Additional Information
Letter No. 344 Related to ESBWR Design Certification Application -
Radiation Protection - RAl Number 12.5-8 S01

The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH) response to
the U.S. Nuclear Regulatory Commission (NRC) Request for Additional Information
(RAI) 12.5-8 S01 sent by NRC Letter 344, Reference 1. The response to RAI Number
12.5-8 was previously submitted to the NRC via Reference 2 in response to Reference
3.

GEH response to RAI Number 12.5-8 S01 is addressed in Enclosure 1. Enclosure 2
contains the DCD markup associated with this response.

If you have any questions or require additional information, please contact me.

Sincerely,

QRichard £ King oo

Richard E. Kingston
Vice President, ESBWR Licensing
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References:

1. MFN 09-336, Letter from U.S. Nuclear Regulatory Commission to Jerald G.
Head, Request for Additional Information Letter No. 344 Related to ESBWR
Design Cetrtification Application, May 18, 2009

2. MFN 07-654, Response to Portion of NRC Request for Additional Information
Letter Number No. 60 Related to ESBWR Design Certification Application —
Radiation Protection - RAI Number 12.5-8, December 12, 2007

3. MFN 06-342, Letter from U.S. Nuclear Regulatory Commission to David H.
Hinds, Request for Additional Information Letter No. 60 Related to ESBWR
Design Cetrtification Application, September 18, 2006

Enclosures:

1. Response to Portion of NRC Request for Additional Information Letter No. 344
Related to ESBWR Design Certification Application - Radiation Protection - RAl
Number 12.5-8 S01

2. Response to Portion of NRC Request for Additional Information Letter No. 344
Related to ESBWR Design Certification Application - Radiation Protection - RAI
Number 12.5-8 S01 — DCD Markup

cc: AE Cubbage USNRC (with enclosures)
JG Head GEH/Wilmington (with enclosures)
DH Hinds GEH/Wilmington (with enclosures)
eDRF Section 0000-0105-3192
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NRC RAI 12.5-8 S01

In a Feb. 12, 2008 telecom with GEH regarding staff concerns with GEH’s responses to
RAIs 12.5-1 and 12.5-8, GEH stated that they would revise the entire DCD Tier 2,
Section 12.4 (Dose Assessment) in response to staff RAlI 12.5-1. GEH further stated
that they would reissue their response to RAl 12.5-8 (submitted to the NRC on
December 12, 2007) to address identified staff concerns if the revised DCD Section
12.4 did not address these concerns. After reviewing the revised DCD Tier 2, Section
12.4, the staff noted that not all of the staff’s concerns with GEH’s response to RAl 12.5-
8 were addressed by this revision.

a. In GEH'’s response to RAl 12.5-8, GEH listed several tasks associated with the
ESBWR that represented significant reductions from historical typical BWR figures.
Verify whether these percentage reductions listed are for reductions in person-hours or
for reductions in collective dose. State if the percentage reductions listed in your
response to RAl 12.5-8 are still valid, now that DCD Section 12.4 has been revised,
and, if these percentage reductions are not still valid, provide updated percentage
reductions for these categories for the ESBWR design.

b. DCD Tier 2, Section 12.4.6 states that the Safety Relief Valve (SRV) design does not
vary significantly from past designs. On the basis of this statement, justify your
statement in response to RAl 12.5-8 that SRV work in the drywell represents a 60%
reduction from typical BWRs.

GEH'’s response to RAI 12.5-8 states that the overall total projected annual collective
dose (person-rem) for the ESBWR represents a 35% reduction. Provide the basis for
this statement.

GEH Response

Item a

The percentages reported in GEH’s response to RAI 12.5-8 (transmitted to the NRC via
MFN 07-654, December 12, 2007) were based on reductions in person-hours. The
revision to DCD Section 12.4 was based on an occupational radiation dose assessment
that addressed the requirements in Regulatory Guide 8.19 and Chapter 12.4 of
Regulatory Guide 1.70. Some of the estimates have changed since the issuance of the
prior response to this RAI. Not all of the previously reported percentage reductions are
still valid.

The revised percentage reduction values based on current person-hour estimates for
the requested categories for the ESBWR design are as follows:
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Drywell — MSIV Repair — 20% reduction

Drywell — SRV Work — 83% reduction

Drywell — In-service Inspections (ISI) — 61% reduction

Drywell - Misc. Valves — 25% reduction

Reactor Bldg — Refueling — 75% reduction

Fuel Bldg — Refueling — 50% reduction

Overall Total Projected Annual Collective Dose (person-rem) — 13 % reduction

Item b

A reduction in personnel exposure required for ESBWR safety relief valve (SRV) work in
the drywell is attributed to the natural recirculation core flow and consequent elimination
of the recirculation piping which will reduce maintenance exposure doses. Maintaining
SRVs consists of minor maintenance and/or removal of SRVs to a maintenance facility.
Overhead tracks and in-place removal equipment is provided in the ESBWR for
removal/replacement of the SRVs to an external maintenance facility resulting in a
reduction in person-hours required for SRV work in the drywell relative to operational
BWRs. This work is estimated to require 100 person-hours per year (or 200 person-
hours per 24 month outage schedule). It should be noted that the estimated percentage
reduction in person-hours required for SRV work has been increased from the
previously reported 60% to 83% as presented in the response to item a.

Item c

The basis for this statement that the overall total projected annual collective dose
(person-rem) for the ESBWR represented a 35% reduction is based on comparison of
collective dose determined using the reduced person-hour estimates in GEH’s response
to RAI 12.5-8 (transmitted to the NRC via Letter MFN 07-654, December 12, 2007)
compared to historical typical BWR total projected annual collective dose data.

The overall total projected annual collective dose has recently been updated for reasons
not related to this RAI, and will be reported to be 0.808 person-Sv/year in DCD Tier 2
Chapter 12, Revision 6, Table 12.4-1 (as shown in Enclosure 2). Using the revised
value for overall total projected annual collective dose compared to historical typical
BWR data, the percent reduction is 13%.

DCD/LTR Impact

Although no DCD change is directly attributable to this response, markups to Table
12.4-1 as discussed above are provided in Enclosure 2 for reference.

No LTR changes will be made in response to this RAI.
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ESBWR Design Control Document/Tier 2

Table 12.4-1
Projected ESBWR Total Occupational Radiation Exposure Estimates Based on 24--Month
Refueling Cycle

Projected Annual
Estimated Annual Collective Dose

Activity Time Percent of Total

(person-hours) person-Sv/year
(man-rem/year)

Reactor Operations and
Surveillances 4,923 0.101 (10.14) 12.75
(See Table 12.4-2)

Routine Inspection and
Maintenance 8,010 0.158 (15.81) 19.689
(See Table 12.4-3)

Waste Processing

04,024 0.134 (13.40 16.684
(See Table 12.4-4) ’ ( ) =
Refueling 3,350 0.04734 (4.73-40) 5.84.28
(See Table 12.4-5) ’ T =
Inservice Inspection

766 0.033 (3.29) 4.13

(See Table 12.4-6)
Special Maintenance

22,858 0.335(33.48 41.42-H
(See Table 12.4-7) ( ) —

Total 43,931 0.808795 (80.8279-49) 100%

12.4-13



NEV83265
Rectangle

NEV83265
Rectangle

NEV83265
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




