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

Subject: Response to Portion of NRC Request for Additional Information
Letter No. 68 - Engineered Safety Features - RAI Numbers 6.2-100,
6.3-44, 6.3-53, 6.3-58, and 6.3-59

Enclosure 1 contains GE's response to the subject NRC RAIs transmitted via the
Reference 1 letter.

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

Sincerely,

James C. Kinsey
Project Manager, ESBWR Licensing

General Electric Company
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Reference:

1. MFN 06-379, Letter from U.S. Nuclear Regulatory Commission to David Hinds,
Request for Additional Information Letter No. 68 Related to ESB WR Design
Certification Application, October 10, 2006

Enclosure:

1. MFN 07-218 - Response to Portion of NRC Request for Additional Information
Letter No. 68 - Related to ESBWR Design Certification Application - Engineered
Safety Features - RAI Numbers 6.2-100, 6.3-44, 6.3-53, 6.3-58, and 6.3-59

cc: AE Cubbage USNRC (with enclosures)
BE Brown GE/Wilmington (with enclosures)
GB StrambackGE/San Jose (with enclosures)
eDRF 0000-0065-0525 for RAI 6.2-100

0000-0063-9719 for RAI 6.3-44
0000-0064-2664 for RAI 6.3-53
0000-0064-5583 for RAIs 6.3-58 and 6.3-59



Enclosure 1
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Response to Portion of NRC Request for

Additional Information Letter No. 68

Related to ESBWR Design Certification Application

Engineered Safety Features

RAI Numbers 6.2-100, 6.3-44, 6.3-53, 6.3-58, and 6.3-59
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NRC RAI 6.2-100:

The staff compared Figure 6.2-53_1a in GE's response to RAI 6. 2-53, (MFN-06-215 dated July
12, 2006) which is the short-term pressure plot of the FWLB with one SR Vfailure sequence to
DCD Tier 2, Revision 1, Figure 6.3-10, which is the short-term plot of the FWLB with one GDCS
valve failure sequence; recognizing that the short-term pressure peak occurs after the
depressurization valves (DP Vs) actuate (-80 seconds) which provides mass and energy directly
to the drywell. It is noted that the automatic depressurization system (ADS) actuates much
sooner and flow continues even after the DPVs open, therefore the only difference in the first
hundred seconds between the FWLB sequences is that there are nine versus ten SR Vs actuated
Please confirm that the one SR Vfailure case can justify such a sharp drywell peak pressure (i.e.,
as shown in Figure 6. 2-53 la, where there is a quick rise in pressure of approximately 7 psi),
moreover the degree of sharpness to the pressure peak is usually not characteristic of
thermal-hydraulic driven conditions. This result could be influenced by the code numerics which
should also include the consideration of the applied nodalization scheme.

GE Response:

In the process of running parametric cases for the feedwater line break (FWLB), it was
discovered that the early peak in the drywell pressure for the FWLB with failure of 1 safety relief
valve (SRV) (as shown in Figure 6.2-53_1a, MFN 06-215 dated July 12, 2006) was sensitive to
the time step size. A detailed discussion of the impact and results from these parametric cases
was documented in response to RAI 6.2-59 (MFN 06-364 dated October 3, 2006).

DCD Impact:

No DCD changes will be made in response to this RAI.
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NRC RAI 6.3-44:

The staff was informed during an August 10, 2006, meeting of GE's plans to redesign the
isolation condenser system (ICS) to increase the volume of water in the condensate line. State
the impact of this planned change on the single failure analyses discussed in Table 6.3-6 of DCD
Tier 2, Revision 1, and discuss impact on minimum water levels for the various break scenarios.

GE Response:

The Isolation Condenser System (ICS) was redesigned by adding a cylindrical in-line vessel in
the condensate drain line for each of the four ICS trains, resulting in an additional - 9 m3 of
water for each ICS train. This change was incorporated into the analyses that are discussed in
DCD Tier 2, Revision 2, Section 6.3.

DCD Impact:

No DCD changes will be made in response to this RAI.
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NRC RAI 6.3-53:

NRC staff review of TRACG input decks for LOCA analysis show that you are using a constant
gap conductance. Explain the procedures for calculating these gap conductance values.
Provide justification that the gap conductance selected is conservative at all times during the
LOCA transient.

GE Response:

The initial gap conductance values are calculated using the fuel gap conductance model
described in detail in Subsection 7.5.2 in Reference 6.3-53-1. This is done by setting IGAP = 1
and using fuel files from the GESTR-LOCA model produced by the GSTRM code. See input for
CHAN simple parameters cards 103, 104 and 105 in Subsection 3.6.2 of the TRACG04 User's
Manual (Reference 6.3-53-2). The values calculated at 100% power are then held constant for
all LOCA cases using CHAN variable IGAP = 0.

Dynamic gap conductance is not used in LOCA analysis because the Phenomenon Identification
and Ranking Table (PIRT) parameters related to GAP conductance were not determined to be of
high importance to LOCA analysis in the approved ESBWR LOCA LTR (Reference 6.3-53-3,
Section 2.2). Given the approach to LOCA described Reference 6.3-53-3, it is adequate to set
the gap conductance to a constant value in the manner described above. Justification that the gap
conductance values are conservative at all times is not required.

References

6.3-53-1 GE Energy Nuclear, "TRACG Model Description", NEDE-32176P, Class III
(proprietary), April 2006.

6.3-53-2 GE Nuclear Energy, "TRACG04A,P User's Manual", UM-136, Class 3 (proprietary),
December 2005.

6.3-53-3 GE Nuclear Energy, "TRACG Application for ESBWR," NEDC-33083P-A, Class
III, (Proprietary), March 2005, and NEDO-33083-A, Class I (non-proprietary),
October 2005.

DCD Impact:

No DCD changes will be made in response to this RAI.
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NRC RAI 6.3-58:

Revision 1 of DCD Tier 2 Figure 5.1-4 shows that two bottom drain lines combine into a
common header. What is the diameter of the lines at the vessel penetration? What is the
diameter of the common header? Which line is broken for the bottom drain line loss of coolant
analysis (LOCA) analysis?

GE Response:

Diameter of the lines at the vessel penetrations is 50.8 mm, nominal diameter of each of the two
bottom drain lines is 80 mm, and diameter of the common header is 150 mm. For the bottom
drain line loss-of-coolant accident (LOCA) analysis, the line is assumed to be broken at the
150 mm pipe. But, since flow area of the common header (0.0186 m 2, assumed standard) is
greater than the total area at the vessel penetrations (0.004052 m2 as shown in DCD Tier 2,
Table 6.2-5), the flow is choked at the vessel penetrations. The limiting (choked) area is
therefore used in the analysis.

DCD Impact:

No DCD changes will be made in response to this RAI.
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NRC RAI 6.3-59:

In the event of LOCA, are the bottom drain lines isolated? What signal isolates them? Discuss
the consequences if these valves were to fail to isolate during any of the LOCA events.

GE Response:

Flow transmitters in the piping will initiate closure of dual containment isolation valves
(isolation signals "B,C,F,MN" as described in DCD Tier 2, Tables 6.2-31, 6.2-3 1a and 6.2-15).
The flow transmitters and the valves are redundant, and a single active failure will not prevent
completion of the isolation function.

The containment isolation function is designed to the single failure criteria defined in accordance
with the General Design Criteria (GDC) of 10 CFR 50, Appendix A, with isolation barriers in
lines penetrating the primary containment boundary provided. In the case of the bottom drain
line containment penetrations, two isolation valves in series are used to assure that the isolation
function is maintained assuming any single active failure in the containment isolation provisions.
The valves and the instrumentation systems that detect excessive flow in the lines are high
quality, safety-related components. Multiple failures are beyond the design basis accident
evaluation provided in DCD Tier 2, Section 6.2.

DCD Impact:

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


