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December 12, 2007

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. 60 Related to ESBWR Design Certification Application
- Radiation Protection - RAI Number 12.5-8

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) sent by NRC letter dated September 18, 2006. GEH
response to RAI Number 12.5-8 is addressed in Enclosure 1.

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

Sincerely,

Vice PrC. Kinsey
Vice President, ESBWR Licensing
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Reference:

1. MFN 06-342, Letter from U.S. Nuclear Regulatory Commission to David
H. Hinds, GEH, Request For Additional Information Letter No. 60 Related
To ESBWR Design Certification Application, dated September 18, 2006.

Enclosure:

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

cc: AE Cubbage USNRC (with enclosure)
GB Stramback GEH/San Jose (with enclosure)
RE Brown GEH/Wilmington (with enclosure)
eDRF 0000-0075-6186



Enclosure 1
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Response to Portion of NRC Request for
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Related to ESBWR Design Certification Application

Radiation Protection

RAI Number 12.5-8
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NRC RAI 12.5-8:

DCD Tier 2, Table 12.4-1 gives an estimated total annual time of 33,131 person-hours,
to complete the radiologically significant work to operate and maintain an ESBWR.
Exposure data reported to the NRC, and summarized in Volume 26 to NUREG-0713,
"Occupational Radiation Exposure at Commercial Nuclear Power Reactors and other
Facilities," indicates that 35 US BWRs reported dose records for a total of 59,991
workers (33,948 that received an annual dose of greater than 100 mrem) for 2004. An
average BWR in 2004 had about 970 workers performing radiologically significant work.
Assuming that similar numbers of workers will be required to operate and maintain an
ESBWR, and that all the work included in Table 12.4-1 was completed by workers that
would have an annual dose greater than 100 mrem, that translates into a work rate of
only about 34 (33,131 person-hours per year divided by 970 workers) hours of
radiological work per year per ESBWR radiation worker. Justify what appears to be a
very low estimate of person hours needed to maintain an operating ESBWR.

GEH Response:

The Estimated Annual Time of 33,131 person-hour data contained in DCD Tier 2,
Revision 4, Table 12.4-1, a 25% reduction from a typical BWR of 44,010 person-hour,
was based in part on an earlier analysis of a reference plant BWR/6 Drywell and
Containment Maintenance and Testing Access Time Estimates. The reference plant in
the study was a BWR/6 with the Mark III containment. The study estimated the
personnel exposures resulting from regularly expected maintenance and inspection in
radiation areas of the BWR/6 plant. Access time estimates were made for the
anticipated preventive maintenance, repair and in service inspection of components
within the drywell and containment.

Maintenance tasks were identified from a review of manufacturers' recommended
preventive maintenance, from consideration of the type of repair work typically
performed on the components' system specification and from required inspections.

The number of persons necessary to perform each task, the time required, and the
frequency at which the task might be performed were estimated from several sources.
These included data from operating plants (mean time to repair; mean time between
failures), GE maintenance recommendations, design lifetimes for some components,
arrangement drawings, and engineering judgment based on discussions with personnel
experienced in nuclear plant maintenance and refueling.

The estimates were then compared with a work permit database obtained from the TVA
Browns Ferry units, to confirm that the manpower estimates were reasonable and that
typical tasks were not omitted.

The ESBWR design includes numerous significant design improvements to reduce
occupational exposures and number of workers required, as described in DCD Tier 2
Subsection 12.4 Revision 4. These design improvements include: the elimination of
recirculation piping and pumps; reduced emphasis on active safety systems and more
on passive and simplified systems; the use of canned pumps in both trains of
RWCU/Shutdown Cooling; replacing the transverse in-core probes (TIP) with fixed in-
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core probe (AFIP) detectors; the use of automated in-service inspection; use of
automation of the refueling machine; and the use of low maintenance valves, such as
squib valves, for depressurization applications, which have non-leakage design.

Simplifying systems in the reactor building results in a significant reduction in the total
number of valves, which also reduces maintenance time. Operational improvements in
automation and a simpler overall design in the Turbine Building, result in overall turbine
maintenance work reductions. For example, the condensate system uses hollow-fiber
filled filters that require approximately half the maintenance of typical systems.
The ESBWR is designed using more automated and remote handling equipment, which
yields a reduction in the total hours for work at power.

DCD Table 12.4-1 Projected ESBWR Annual Radiation Exposure estimated annual time
person-hour (based on operation with a 24-month fuel cycle) contains significant
reduction of person hours from historical typical BWR annual radiation exposures as
follows:

Drywell - MSIV Repair - 28% reduction

Drywell - SRV Work - 60% reduction

Drywell - ISI - 14% reduction

Drywell - Misc. Valves - 40% reduction,

Reactor Bldg - Refueling - 75% reduction

Fuel Bldg - Refueling - 50% reduction

Overall Total Projected Annual Collective Dose (person-rem) - 35 % reduction

For comparison, as basis to support the low worker dose for the ESBWR, Tokyo Electric
Power Company (TEPCO) annual workers exposure data was obtained from 1997 to
2004 from the advanced reactor designed Kashiwazaki-Kariwa Units 6 and 7 (K-6/7).
Note that K6/7 first criticalities were 11/96 and 7/97 respectively. From 1997 through
2004, the average Total Exposure for both K-6/7 was 1.092 Man-Sv or 0.546 Man-Sv
for one unit. The average generated power during this time for both units was 19,353
GWh or 9676 GWh per unit.

With the design improvements, automated equipment, and remote handling equipment
utilized in the ESBWR design, and with the lower worker doses realized in the TEPCO
plant, the ESBWR lower maintenance and exposure doses have been adequately
justified.

DCD Impact:

No DCD changes will be made in response to this RAI.


