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April 15, 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. 158 Related to ESBWR Design
Certification Application - Auxiliary Systems - RAI Numbers
9.4.29 S01 and 9.4-30 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 NRC letter dated February 29, 2008,
Reference 1. GEH response to RAI Numbers 9.4-29 S01 and 9.4-30 S01 are
addressed in Enclosure 1. The original response was transmitted via Reference
2 in response to Reference 3.

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

Sincerely,

ames C. Kinsey
Vice President, ESBWR Licensing



MFN 08-348
Page 2 of 2

References:

1. MFN 08-209, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, GEH, Request For Additional Information Letter No. 158
Related To ESBWR Design Certification Application, dated February 29,
2008

2. MFN 07-687, Response to Portion of NRC Request for Additional
Information Letter No. 103 Related to ESBWR Design Certification
Application - Control Room Habitability - RAI Numbers 6.4-11, 6.4-12,
6.4-15, 6.4-17, 9.4-29, 9.4-30, 9.4-36, 9.4-37, 9.4-49, 14.3-152, and
14.3-153

3. MFN 07-414, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, GEH, Request For Additional Information Letter No. 103
Related To ESBWR Design Certification Application, dated July 23, 2007

Enclosure:

1. Response to Portion of NRC Request for Additional Information Letter
No. 158 Related to ESBWR Design Certification Application - Auxiliary
Systems - RAI Numbers 9.4-29 S01 and 9.4-30 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 0000-0083-4381
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Additional Information Letter No. 158

Related to ESBWR Design Certification Application

Auxiliary Systems

RAI Numbers 9.4-29 S01 and 9.4-30 S01
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For historical purposes, the original text of RAIs 9.4-29 and 9.4-30 and the
GEH responses are included. The DCD mark-ups provided with the original
responses are not included.

NRC RAI 9.4-29

In DCD, Tier 2, Revision 3, Section 9.4.1, the Emergency Filter Unit (EFU) flow
rate was established at 424 cfm. This was stated to be the minimum outdoor
supply air required to maintain breathable air quality in the control room based on
American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE) Standard 62.

Please provide the assumptions used in this determination. Show how the
control room compares to the type of facility selected from the ASHRAE 62
tables in terms of use, equipment, and air circulation features. Are there
monitors that would warn operators of oxygen or carbon dioxide levels? Is there
a capability to increase filtered outdoor air flow if more fresh air is needed.
Considering the control room as an isolated facility with very minimal air
circulation, what is the maximum carbon dioxide level and how does it compare
with the toxic limits for carbon dioxide in the 72 hours after an accident?

GEH Response

The Control Room Habitability Area (CRHA) is considered as an office setting.
The area has desks, computers, offices and the activities mimic what would
typically occur in an office setting. There is no specific category in ASHRAE 62
for industrial or power plant control rooms. Therefore, the amount of outside air
used in the ESBWR CRHA is 9.5 I/s/person (20 cfm/person) for up to 21 people
(See DCD Table 9.4-1). Establishing EFU flow rate at 424 cfm is consistent with
ASHRAE Standard 62 to maintain breathable air quality.

There are no monitors that would warn operators of oxygen or carbon dioxide
levels; the 200 I/s, (424 cfm) is supplied by the safety-related EFU and is
sufficient to insure a safe environment.

After an accident, the Control Room Habitability Area (CRHA) envelope air outlet
connections are isolated to ensure control room pressurization with a minimum
flow of 200 I/s (424 cfm) supplied by the Emergency Filter Unit (EFU). In order to
ensure this minimum flow rate, a controlled leak path from the CRHA envelope
will be provided. This leak path will maintain a 31Pa (1/8"wg) positive pressure
and the minimum flow rate. Locating the leak path under the raised floor of the
control room removed from the air supply location will provide a flow path for the
incoming filtered fresh air to assure that the operator breathable zone is
refreshed and maintain carbon dioxide levels well below 5000 ppm threshold



MFN 08-348 Page 3 of 6
Enclosure 1

value limit. This leak path will assure carbon dioxide mixing and meets the intent
of ASHRAE 62.

DCD Impact

DCD Tier 2, Figure 6.4-1, Figure 9.4-1, Figure 9.4-2 and DCD Tier 1, Figure
2.16.2-4 will be revised as shown in attached markup to reflect the controlled
leakage path. DCD Tier 2 subsection 9.4.1.2 will also be revised as shown in
attached markup to include this controlled leakage path design feature.

NRC RAI 9.4-29 S01

In the response to RAI 9.4-29 (letter number MFN 07-687) the addition of a
discharge path from the CRHA partially addresses the concern but does not
necessarily guarantee adequate mixing of air in the CRHA or that the fresh air
will reach the operator breathing areas. The supply and return registers in the
ceiling and floor plenums were designed to distribute 11,000 cfm from the
recirculation air handling units. In addition to the MCR area, the shift supervisor
office and other rooms draw air from this plenum. Please provide additional
information on how the 424 cfm emergency air filtration unit supply will be
distributed in the absence of the air handling unit operation. Specifically, will most
of the flow go through the first few registers leaving other areas in the MCR and
offices with little or no fresh air flow, or is there some mechanism which will
evenly distribute the flow or proportion the flow to the most needed areas?

GEH Response

The ESBWR Control Room Habitability Area (CRHA) ventilation design allows for
the elimination of ductwork internal to the control room, utilizing the raised floor
volume and drop ceiling volume as duct-plenums to distribute air flow. This
method of room air distribution is standard design for state of the art industrial
computer/control rooms. Air balance is maintained through the use of open floor
and ceiling panels "registers" to direct and distribute the airflow throughout the
space. This design also allows for direct air flow through the MCR control
cabinets to directly cool the electrical equipment, eliminating virtually all duct and
supports in the Seismic Class I CRHA. The CRHA EFU airflow will be optimized
during detailed design with several methods available to ensure adequate mixing
and air delivery throughout the space. EFU air distribution will be enhanced by
extending the EFU ductwork, attached to flexible air trunks above the ceiling,
towards the center of the control room and terminating with ceiling diffusers.
The diffusers can be located as required so that airflow enters adjoining rooms
and spaces as well. The diffusers will be selected for appropriate velocity,
throw, and spread that will ensure adequate mixing.
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DCD Impact

No DCD changes will be made in response to this RAI.
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NRC RAI 9.4-30

In DCD, Tier 2, Revision 3, Section 9.4.1, Figure 9.4-1 the EFU discharges its
flow into the plenum above the false ceiling in the control room. For the first two
hours an air handling unit (AHU) operates off the non-safety battery power to
facilitate removal of non-safety heat loads. The inference is that after two hours
the recirculation AHU would be shut down. As such, there would be no
recirculation from the plenum above the false ceiling to the plenum below the
false floor for distribution through the control room. Breathable air, especially if it
is warm air from the outside, may not dissipate to the operator breathable zone
and the operator could experience reduced oxygen. Please discuss the features
which provide assurance that the air in the operator breathable zone would be
adequately refreshed in the first 72 hours.

GEH Response

During the post accident period up to 72 hours, breathing air is supplied into the
plenum above the false ceiling with the Control Room Habitability Area (CRHA)
envelope isolated at a minimum flow rate of 200 I/s (424 cfm). During that time
period, no recirculation air handling unit (AHU) is in service to assist air
circulation. In order to ensure this minimum flow rate, a controlled leak path from
the CRHA envelope will be introduced. This leak path will maintain a 31Pa
(1/8"wg) positive pressure and the minimum flow rate. Locating the leak path
under the raised floor of the control room removed from the air supply location
will provide a flow path for the incoming filtered fresh air to assure that the
operator breathable zone is refreshed.

DCD Impact

DCD Tier 2, Figure 6.4-1, Figure 9.4-1, Figure 9.4-2 and DCD Tier 1, Figure
2.16.2-4 will be revised as shown in attached markup to reflect the controlled
leakage path. DCD Tier 2 subsection 9.4.1.2 will also be revised as shown in
attached markup to include this controlled leakage path design feature.

NRC RAI 9.4-30 SO1

"In the response to RAI 9.4-30, the addition of a discharge path from the CRHA
partially addresses the concern but needs to be fully described in the DCD.
Please state how the leakage will be controlled (such as by a differential
pressure monitor, relief damper, control damper, etc.). In addition, the
recirculation of air in the CRHA has not been fully addressed. Please provide
information on how the fresh air from the EFU is prevented from short circuiting
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the major areas of the CRHA and passing directly out through the discharge path
without refreshing the CRHA as a whole. Please coordinate the response with
the response to RAI 9.4-29S1."

GEH Response

The CRHA EFU airflow will be optimized during detailed design using ASHRE
guidance with several methods available to ensure adequate mixing and fresh air
delivery throughout the space. Air from the EFU is directed and discharged
directly into the occupied areas in the control room where the operators are most
likely to be located (control room control panels and monitors). To reduce short-
circuiting of the EFU supply past the operator's zone, these supply air outlets will
be located distant from the exhaust locations. There are three primary exhaust
(leakage) locations; two airlocks, and the third (with adjustable air flow
capability), located under the raised floor. The underfloor release path would
also be located as far as possible from the diffusers. Leakage at this third
location will be controlled manually, at the relief device (orifice & needle valve)
located under the raised floor. The control would be via an extension rod
extending up into the CR and terminating at a spot where the operators can both
view gauges (indicating the CRHA dP and EFU fan flow) and adjust the relief
device as needed.

DCD Impact

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


