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Subject: Response to Portion of NRC Request for Additional
Information Letter No. 156 Related to ESBWR Design
Certification Application - Containment Systems -
RAI Number 6.2-167 SOI

Enclosure 1 contains the GE Hitachi Nuclear Energy (GEH) response to the
subject NRC RAI originally transmitted via the Reference 1 letter and
supplemented by an NRC request for clarification in Reference 2.

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

Sincerely,

ames C. Kinsey
Vice President, ESBWR Licensing
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Related to ESBWR Design Certification Application

Containment Systems

RAI Number 6.2-167 S01
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For historical purposes, the original text of RAI 6.2-167 and the GEH response is
included.

NRC RAI 6.2-167:

In DCD, Tier 2, Revision 3, Section 6.2.3, the ESBWR reactor building (RB) should be
subject to periodic functional testing. 10 CFR 50, Appendix J, Option A, states in IV.B
that other structures of multiple barrier or subatmospheric containment (e.g. secondary
containment for boiling water reactors and shield buildings for pressurized water
reactors that enclose the entire primary reactor containment or portions there of) shall
be subject to individual test in accordance with the procedure established in the
technical specifications, or associated bases. Please provide information on the type of
test that will be used to bound the RB leakage, the conditions under which the test
would be run, the degree to which these conditions would reflect worst case accident
conditions, the frequency of such test, and the establishment of a test criteria. This
information may be coordinated with the response to RAI 6.2-165 regarding reactor
building leakage.

GEH Response:

DCD Tier 2, Revision 4, Chapter 16 includes a Technical Specification Surveillance
Requirement (SR) 3.6.3.1.4 that requires the following:

"Verify Reactor Building exfiltration rate within limits."

This requires a periodic functional test of the reactor building for leakage rate. This
testing is discussed in the responses to RAts 15.4-26 and 16.2-50. In summary, the
reactor building air volume will be pressurized with a fan located outside the reactor
building pressure boundary using an existing pipe penetration. The specific details
related to performance of these tests are still being developed, including the conditions
under which the test would be run, and the degree to which these conditions would
reflect worst case accident conditions. The test frequency, as required by SR 3.6.3.1.4,
is 60 months. The acceptance criterion is a reactor building leakage rate of less than
50% by weight per 24 hours. Also, as discussed in the response to RAI 15.4-26, DCD
Tier 1 Table 2.16.5-2 (Inspection, Tests, Analyses and Acceptance Criteria for the
Reactor Building) was revised in Revision 4 to add this test as a design commitment
and to specify the acceptance criteria.

DCD lmpact:

No DCD changes will be made in response to this RAI.
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NRC RAI 6.2-167 S01:

The staff understands that GEH may be revising the test method to demonstrate a
maximum flow rate at a specified differential pressure for the reactor building (RB).
Please describe your plans related to the RB test method and update the response to
RAI 6.2-167 to reflect the test method you plan to use.

GEH Response:

DCD Tier 2, Chapter 16 includes a Technical Specification Surveillance Requirement
(SR) 3.6.3.1.4 for performance of periodic functional testing of the Reactor Building to
verify the Reactor Building exfiltration rate is less than the limit assumed in the
radiological analyses. Reactor Building exfiltration testing is performed to satisfy this
Technical Specification requirement. Reactor Building exfiltration testing will be a
positive pressure test of the Reactor Building volume, confirming that the Reactor
Building Contaminated Area HVAC Subsystem (CONAVS) leakage rate is less than that
used in the radiological analyses for a loss-of-coolant accident (LOCA) inside
containment. The Reactor Building exfiltration test will be conducted at a positive
pressure of a magnitude bounding the worst-case differential pressure between the
Reactor Building and surroundings credited in the radiological analyses.

The Reactor Building exfiltration boundary is tested by applying a positive ¼ inch w.g.
differential pressure. Unlike existing secondary containment designs, the ESBWR
Reactor Building will not have active ventilation or significant differential pressure
generated in response to an accident condition. The differential pressure developed will
be the result of effects of wind loading applied across a face of the Reactor Building,
adiabatic building heatup, and design basis leakage from primary containment.
Therefore, a positive pressure test for the ESBWR Reactor Building appropriately
simulates accident conditions. The magnitude of the ESBWR Reactor Building
exfiltration test (nominal % inch w.g. differential pressure) bounds the effects of
worst-case wind loading on the Reactor Building, and matches the differential pressure
applied in testing of existing BWR secondary containment structures.

The Reactor Building exfiltration test will evaluate leakage from the contaminated areas
of the Reactor Building (CONAVS) only. By design, the building potentially
contaminated (radiological) areas, which include the CONAVS and Reactor Building
Refueling and Pool Area HVAC Subsystem (REPAVS), are separated from the normally
clean (nonradiological) areas of the Reactor Building, which are serviced by the Reactor
Building Clean Area HVAC Subsystem (CLAVS). The differential pressure established
during normal operation between subsystems is not needed or credited as part of the
radiological analyses. There are no flow paths, door louvers, etc., where air travels
between ventilation subsystems (radiological and nonradiological areas). The
radiological and nonradiological areas are separated by the building
compartmentalization. Also, direct leakage from the primary containment to the
nonradiological areas of the Reactor Building (CLAVS) is not credible, because the
primary containment penetrations are located in radiological areas (not nonradiological
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areas), and primary containment liner leakage through the concrete to CLAVS is
precluded by design.

The ESBWR Reactor Building exfiltration test leak rate acceptance criteria ensures that
leakage is less than 297 cfm, the total exfiltration leak rate used in the radiological
analyses. This leakage rate is no longer stated as a percentage of Reactor Building
volume. This accident acceptance flowrate is converted to standard conditions (scfm)
based on the highest temperature (TRB) in the CONAVS area in DCD Tier 2, Table 3H-9
(1100C) and the pressure in the CONAVS area (PRB) equal to 14.7 psia. Using standard
temperature and pressure (TSTP and PSTP) the exfiltration test leak rate acceptance
criteria in scfm is calculated as follows:

V (scfm) = V (cfm) x [(PRB)(TsTP)/(PsTP)(TRB)]

V (scfm) = 297 cfm x [273/383]

V(scfm) = 211 scfm

This Reactor Building exfiltration test leak rate acceptance criteria will be adjusted
based on the actual Reactor Building test differential pressure applied to ensure that the
impact of test parameter uncertainties are minimized (flow instrument uncertainty, and
Reactor Building temperature and pressure gradients). The actual test leak rate
acceptance criteria applied in the Technical Specification implementing procedure is
proportional to the actual differential pressure applied to the credited volume during the
test:

QocUAp

Where:

Q = air flow rate, scfm

Ap = actual differential pressure applied to the credited volume during the test,
inches w.g

DCD Impact:

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


