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March 26, 2008;

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. 54 Supplemented by E-mail from Lauren
Quinones Related to ESBWR Design Certification Application -
Auxilary Systems - RAI Number 9.1-8 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) sent by e-mail dated June 26, 2006, Reference 1.
THe original response to the RAI was transmitted via Reference 2 in response to
Reference 3. GEH response to RAI Number 9.1-28 is addressed in Enclosure 1.

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

Sincerely,

(ames C. Kinsey
~ice President, ESBWR Licensing
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References:

1. E-mail from Lauren Quinones, U.S. Nuclear Regulatory Commission to
GE, Request For Additional Information Letter'No. 54 Related To
ESBWR Design Certification Application, dated June 26, 2006.

2. MFN 06-309, Response to Portion of NRC Request for Additional
Information Letter No. 54 Related to ESBWR Design Certification
Application -Auxiliary Systems - RAI Numbers 9.1-1 through 9.1-26,
and Amended Response to RAI Number 2.4-23 from NRC RAI Letter
No. 32, September 8, 2006.

3. MFN 06-302, Letter from U.S. Nuclear Regulatory Commission to David
Hinds, Request for Additional Information Letter No. 54 Related to
ESBWR Design Certification Application, August 23, 2006.

Enclosure:

1. Response to Portion of NRC Request for Additional Information Letter
No. 54 Supplemented by E-mail from Lauren Quinones Related to
ESBWR Design Certification Application - Auxiliary Systems - RAI
Number 9.1-8 S01

cc: AE Cubbage USNRC (with enclosure)
GB Stramback GEH/San Jose (with enclosure)
RE Brown GEH/Wilmington (with enclosure)
DH Hinds GEH/Wilmington (with enclosure)
eDRF 0000-0077-7652



Enclosure 1

MFN 08-273

Response to Portion of NRC Request for

Additional Information Letter No. 54 Supplemented by E-mail

from Lauren Quinones

Related to ESBWR Design Certification Application

Auxiliary Systems

RAI Number 9.1-8 S01



MFN 08-273 Page 2 of 6
Enclosure 1

For historical purposes, the original text of RA 9.1-8 with the GE response is
included. The DCD mark-up provided with the original response is not included.

NRC RAI 9.1-8

DCD Tier 2, Section 3.1.6.2 states that the safety-related method of cooling the spent
fuel is to allow the SFP to boil. Sufficient pool water inventory is provided to permit pool
boiling for several days without makeup.

GDC 44 requires that a means be provided to transfer heat under accident conditions to
an ultimate heat sink (UHS), and GDC 61 requires that fuel storage systems be
designed with residual heat removal capability having reliability and testability consistent
with its importance to safety. GDC 61 also specifies that the fuel storage systems be
designed to prevent a significant reduction in fuel storage pool inventory under accident
conditions. The guidelines of SRP Section 9.1.3,Revision 3, July 1981, Criterion 11.1,
describe that either a safety-related forced cooling system or a combination of safety-
related makeup and ventilation systems may be used to satisfy the residual heat
removal requirements under accident conditions.

Describe how the SFP decay heat is transferred to a UHS under accident conditions
(i.e., pool boiling) and how essential equipment is protected against the environmental
effects of pool boiling. The response should address ventilation of water vapor to the
environment,mitigation of offsite releases of radioactivity consistent with the guidelines
of Regulatory Guide (RG) 1.52, and condensation of water vapor and the potential
resultant flooding that could adversely affect safety-related systems in the fuel building
and adjacent areas.

GE Response

The SFP is designed to dissipate fuel decay heat through heat up and boiling of the
pool water. The pool water performs the safety-related heat removal function stipulated
in GDC 44. Upon loss of power, the Fuel Building HVAC isolates the fuel building as
described in Subsection 9.4.2.5. Steam generated by boiling of the SFP is released to
the atmosphere (the ultimate heat sink) through a relief panel in the Fuel Building.
Water inventory in the SFP is adequate to keep the fuel covered-through 72 hours,
thereby avoiding heat up of the fuel and the potential for fission product release.
Engineered safety feature atmosphere cleanup systems and associated guidance
described in RG 1.52 are not provided in the ESBWR design as indicated in Subsection
15.4.1.4.1. The Fuel Building does not house any safety-related equipment, subject to
flooding, as stated in Subsection 3.4.1.4.3. Sufficient reserve capacity is maintained on-
site to extend the safe shutdown state from 72 hours through 7 days ensuring
compliance with GDC 61. Post 72-hour inventory makeup is provided via safety-related
connections to the Fire Protection System and to offsite water sources.

DCD Section 9.1.3.3 will be revised in a future update as shown in the attached markup.
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NRC RAI 9.1-8 SO1

In its response to RAI 9.1-8, the applicant stated that the steam generated by the spent
fuel pool (SFP) is released to the atmosphere through a relief panel in the Fuel Building.
The applicant also stated that the water inventory is sufficient to ensure that the core will
be covered for 72 hours, and that there are no engineered safety feature atmosphere
cleanup systems in the Fuel Building. Please provide the following information:

1. Discuss under what circumstances are these relief panels expected to open.

2. If the relief panels open (under normal or accident conditions), will there be any
radioactive releases to the environment? If so, how are these monitored in accordance
with GDC 64, and accounted for in the design basis accident?

3. Are these relief panels safety-related? How are they tested?

4. Verify that the water inventory is sufficient to provide adequate shielding with the
SFP loaded to maximum capacity. What is the expected level of water relative to the
top of active fuel at 72 hours?

5. Discuss the rationale for not providing a safety-related atmospheric cleanup system.

GEH Response

1. The relief panels will open to prevent the fuel building from exceeding its
maximum design pressure of 14 kPa gauge. It does not open in response to any
design basis accident event described in DCD Chapter 15.

2. Design basis accidents associated with Fuel Building operations are limited to
the Fuel Handling Accident (FHA) and Spent Fuel Cask Drop Accident, which are
described in DCD Sections 15.4.1 and 15.4.10, respectively. While the Fuel
Building relief panel is designed to open to prevent.the fuel building from
exceeding its maximum design pressure of 14 kPag, it does not open in
response to any design basis accident event described in DCD Chapter 15.

The long-term loss of spent fuel pool cooling and fuel pool boil-off event
described in DCD Section 9.1.3.3 is a low frequency, low consequence event.
As described in DCD Section 9.1.3.3, the Fuel Building relief panel ensures
steam generated by boiling of the spent fuel pool is released to the atmosphere.
Loss of spent fuel pool cooling requires either equipment failure involving both
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trains of the Fuel and Auxiliary Pools Cooling System (FAPCS) described in DCD
Section 9.1.3, or a Loss of Offsite Power Event (LOOP). Radioactivity releases
through an open Fuel Building relief panel during a spent fuel pool boil-off event
can be readily estimated based on available spent fuel pool radionuclide
concentration. Therefore, a conservative estimate of the dose released to the
atmosphere has been made using RADTRAD 3.03 and the following
assumptions.

" The volume of water postulated to boil off is 1,690 m 3 (as provided to the NRC in
MFN-07-646 dated December 7, 2007). The specific volume is assumed to be
approximately 0.001 m3/kg.

* Spent fuel pool water radionuclide concentrations equal to 1% of DCD Table
11.1 -4a, 5a and 7a values, except H-3 (100% of Section 11.1 value) per Section
12.2.1.2.1 of DCD Revision 4. It is conservatively assumed that all of the water
flashes to steam making all the activity airborne.

" Assumed instantaneous transport of the steam to the outside atmosphere.
* Control room envelope is assumed to operate in normal mode for the duration of

the event. This is a normal unfiltered intake and discharge of 424 cfm (Figure
9.4-1 of the DCD Revision 4).

" EAB and LPZ X/Q values used are consistent with DCD Tier 2, Table 2.0-1. It is
recognized that DCD Tier 2, Table 2.0-1 control room X/Q values for a point
source release from the Fuel Building have been developed, however, the diffuse
source values are higher and more limiting from a dose consequence standpoint.
Therefore, the X/Q values assumed are for a diffuse release from the Fuel
Building are as shown below.

Control Room X/Q Values (see./m3) for a Diffuse Release from the Fuel Building
X/Q ValueTime (sec./m 3)

0 - 2 hrs 2.80E-03
2 - 8 hrs 2.50E-03
8 - 24 hrs 1.25E-03
1 - 4 days 1.10E-03
4 - 30 days 1.00E-03

Consistent with the 10 CFR 52.47 (a)(2)(iv) regulatory bases, acceptance criteria
are stated in terms of a total effective dose equivalent (TEDE). The criterion of
2.5 rem TEDE for off-site dose is consistent with the 2.5 rem TEDE dose limit
applied in DCD Table 15.0-5. The main control room dose acceptance criterion is
based on 10 CFR 50, Appendix A, General Design Criteria 19, which provides a
dose limit of 5 REM TEDE for control room operators. The resulting dose
calculated by RADTRAD based on the conservative assumptions is well below
the acceptance criteria, as shown below. The results of the most bounding case
run for the analysis of the FHA (which clearly bounds this event) are also
provided for comparison in the table below. It should be noted that the EAB,
LPZ, and Control Room doses following this event are also within the acceptance
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criteria limits that are applied to Anticipated Operational Occurrences as provided
in Table 15.0-4 of the DCD.

Spent Fuel Pool Boiling Event Analysis Results
Location SFPB Dose SFPB Acceptance Criteria FHA Dose FHA Acceptance Criteria

(REM TEDE) (REM TEDE) (REM TEDE) (REM TEDE)
EAB 2.3E-02 2.5 4.13 6.3
LPZ 2.2E-03 2.5 0.39 6.3
Control Room 2.2E-02 5.0 4.82 5.0

The Process Radiation Monitoring System (PRMS) in the Fuel Building is
described in DCD Section 11.5.1.1, which addresses design compliance with
GDC 64 during normal operation. The Fuel Building relief panels are not
normally open or monitored as a potential radioactive release pathway to the
environment. During normal operation, the relief panel functions as part of the
Fuel Building structure to limit outside air infiltration within the capability of the
FBVS to maintain negative pressure inside the building as described in Section
9.4.2.1.

3. The panels are nonsafety-related. Operational testing is not practical due to the
destructive nature of the tests. Testing will be performed by the manufacturer to
demonstrate the panels function within their design parameters.

4. The SFP is designed with sufficient water inventory to keep the fuel covered for
72 hours following an accident as described in the response to RAI 9.1-18 S02
(MFN 07-646 dated December 7, 2007). In an accident scenario in which the
SFP water level is reduced due to boil-off, the FB will be evacuated, and
personnel would not be allowed in the area because a minimum shielding level is
not guaranteed for the full 72 hours. After this 72-hour period, makeup is
credited for reestablishing pool inventory. Pool makeup can be performed from
outside of the FB.

5. Design basis accidents associated with Fuel Building operations are limited to
the Fuel Handling Accident (FHA) and Spent Fuel Cask Drop Accident, which are
described in DCD Sections 15.4.1 and 15.4.10, respectively. Dose
consequences for the FHA are calculated assuming instantaneous release of
noble gas and iodine radionuclides without credit for atmospheric cleanup. The
Spent Fuel Cask Drop Accident does not result in any radionuclide release.

Since no design basis accidents associated with Spent Fuel Building operations
are identified that require atmospheric cleanup (filtration) to limit dose
consequences within Regulatory Guide 1.183 and GDC 19 limits, safety-related
atmospheric cleanup systems are not provided.
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DCD Impact

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


