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MFN 08-910 Docket No. 52-010

November 18, 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. 222 Related to ESBWR Design Certification Application
ESBWR RAI Numbers 19.1-178, 19.2-120 and 19.2-121

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) Letter Number 222 dated August 15, 2008
(Reference 1).

The GEH response to RAI Numbers 19.1-178, 19.2-120 and 19.2-121 are in
Enclosure 1.

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

Sincerely,

Richard E. Kingston
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-649, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, GEH, Request For Additional Information Letter No. 222
Related To ESBWR Design Certification Application, dated August 15,
2008.

Enclosures:

1. Response to Portion of NRC Request for Additional Information Letter No.
222 Related to ESBWR Design Certification Application Probabilistic Risk
Assessment RAI Numbers 19.1-178, 19.2-120 and 19.2-121.

2. Attachment 1 DCD Tier 2, Revision 6 Markup

cc: AE Cubbage
RE Brown
eDRF Section

USNRC (with enclosure)
GEH/Wilmington (with enclosure)
0000-0093-1010 RAI 19.1-178
0000-0091-8693 RAI 19.2-120
0000-0091-8695 RAI 19.2-121
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NRC RAI 19.1-178

NEDO-33201, Revision 3, ESBWR Shutdown PRA Chapter 16, states, "Breaks outside
containment can originate only in RWCU/SDCSpiping, because this is the only system
that removes reactor coolant from the containment in Mode 6. The rest of the RP V vessel
piping is isolated The RWCU/SDCS containment penetrations have redundant and
automatic power-operated containment isolation valves that close on signals from the
leak detection and isolation system and the reactor protection system. An additional,
diverse non-safety isolation of the R WCU/SDCS system provides protection in the event
of a break outside containment. Therefore, the shutdown PRA considers RWCU/SDCS
breaks outside containment to be negligible risk contributors and does not analyze them
further. This is consistent with the at-power PRA which shows the CDF contribution from
R WCU/SDCS breaks outside containment to be negligible. "The staff reviewed Revision 5
of the ESB WR TS (DCD Tier 2 Chapter 16) and found that the diverse protection system
(DPS) function of Reactor Water Cleanup/Shutdown Cooling System Lines - Isolation is
only required to be operable in Modes 1-4. Therefore, GEH is requested to add Modes 5
and 6for applicability of TS 3.3.8.1 or quantitatively assess the risk of R WCU/SDCS
breaks outside of containment in the ESBWR Shutdown PRA.

GEH Response

RWCU/SDC breaks outside containment will be added to the ESBWR Shutdown PRA.

DCD/NEDO-33201 Impact

The response to this RAI results in no impact to the DCD.

NEDO-33201, Section 16 Rev. 4 will be revised as noted in the above response.
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NRC RAI 19.2-120

The staff reviewed DCD Revision 5 Section 19.2.4.4, "Summary of Important Results and
Insights of Shutdown Mode. " This section states that the greatest contribution to
shutdown risk comes from breaks in lines connected to the vessel below TAF. This
statement is true if only shutdown internal events are considered However, shutdown
external events represent 74 percent of the total ESB WR LRF risk. Section 19.2.4.4 did
not mention the importance of shutdown external events. Since the summary ofESBWR
important results and insights in Chapter 19 of the DCD is not reflective of the risk
profile presented in Table 17.1-1 of the ESBWR PRA, the staff requests the following:

A. Please revise section, 19.2.4.1.3, Flooding During Shutdown. This section states, "the
total CDF contribution due to flooding during shutdown sequences is not significant. "
Since shutdown floods represent over 11% of the total ESBWR LRF risk, this statement
needs to be revised.

B. Please revise section, 19.2.4.3, Significant Offsite Consequences of Shutdown Mode.
This section states, "As a result the offsite consequences, which are the product of the
source term risk and the shutdown containment bypass frequency, are not significant."
Given that 95 percent of the total LRF is driven by shutdown events, this statement needs
to be revised

C. Please revise section 19.2.4.4 to reflect the risk profile presented in Table 17.1-1 of
the ESBWR PRA. The discussion of risk insights and results needs to include shutdown
risk due to internal and external events and their contribution to total ESBWR LRF. In
addition, key contributors to shutdown risk due to internal and external events should be
included

GEH Response

DCD Subsections 19.2.4.1.3, 19.2.4.3, and 19.2.4.4 will be revised to clarify that the
effects of external events are appropriately considered in the evaluation of PRA results
and insights.

As indicated in Section 1.3.2 ofNEDO-33201, the external events analyses are bounding
assessments intended to demonstrate the significant safety margin in the ESBWR for
these events. In fact, even with the conservatisms used for the external events analyses,
the absolute risk values associated with external events are several orders of magnitude
below the NRC Safety Goals, and that is the basis for indicating that these results are not
significant.

The conservatisms in the external events model include simplifying assumptions like all
equipment in a zone is assumed to be lost immediately, and not be recoverable or capable
of being mitigated by operator action. These simplifying assumptions are necessary
because of the unavailability of detailed design information or detailed operating
procedures.
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Because of the conservatisms and large margin to the'NRC Safety goals, it is not
meaningful to make direct comparisons between the shutdown external event CDF and
LRF values shown in NEDO 33201, Table 17.1-1 and the at-power internal or external
events results.

DCD Impact

DCD Subsections 19.2.4.1.3, 19.2.4.3, and 19.2.4.4 will be revised as shown in the
attached mark-up.
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NRC RAI 19.2-121'

The staff compared the assumptions in DCD Section 19.2.4.1.6, Shutdown PRA
Assumptions, to DCD Rev. 5 Table 19.2-3, Risk Insights and.Assumptions. In the DCD, it
states: "It is assumed that both RWCU/SDCS trains are running, because the time
periods in which only one is running occurs when the reactor well is flooded.
Consequently, failure of one of the trains is not considered an initiating event." This
statement appears to be inconsistent with the RTNSS evaluation assumptions. The
following, regarding R WCU/SDC operation, is stated in Table 19.2-3." "during shutdown
conditions, in preparation for refueling, both trains of R WCU/SDC are functional while
the unit is in either Mode 5 or Mode 6 until the reactor cavity is flooded. While one train
may be removed from service when decay heat levels dictate, it is advantageous to
maintain that train as functional for backup capability. " The shutdown baseline PRA
evaluation and the RTNSS evaluation did not consider that one train of RWCU/SDC can
be removed from service when decay heat levels dictate. Please revise Table 19.2-3 to be
consistent with section 19.2.4.1.6 of the DCD Revision 5, or re-quantify the baseline and
RTNSS shutdown PRAs assuming only one train of RWCU/SDC is. in operation.

GEH Response

DCD Table 19.2-3 will be revised to provide clarification on RWCU/SDC pump
operation consistent with DCD subsection 19.2.4.1.6.

The intent of the operational requirement in Table 19.2-3 is for the licensee to consider
having the second RWCU/SDC available as a functional backup to the running train
during the cooling down period when only one RWCU/SDC heat exchanger and pump
are needed.

The intent of shutdown PRA discussion in DCD section 19.2.4.1.6 is to acknowledge that
both RWCU/SDC pumps are running when decay heat levels are high. If one of the two
running RWCU/SDC pumps trips during this condition, the other pump is still running
and shutdown cooling is maintained. Thus, the failure of one of the trains is not
considered to be a loss of shutdown cooling initiating event.

Accordingly, it is not necessary to re-quantify the baseline or RTNSS shutdown PRAs
assuming only one train of RWCU/SDC is in operation. Either both trains are running, or
one train is running with the other train functionally available.

DCD Impact

DCD Table 19.2-3 will be revised as shown in the attached mark-up.
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Similar to the at-power flooding PRA, the shutdown PRA does not credit operator intervention to
isolate flooding sources. I4oever-Accounting for this conservatism and the low CDF and LRF
values, there are no significant PRA results or insights from flooding during shutdown.the-4ttal
CD)F contribution due to flooding during shutdown seuenes is not significant.

19.2.4.1.4 High Winds During Shutdown

Similar to the full power risk profile, the shutdown risk for high winds are limited to Loss of
Preferred Power events with a potential loss of the Condensate Storage Tank.

Operator actions are non-significant contributors to the shutdown high wind risk profile.
Random failures of systems, structures or components are not significant contributors to the
internal events shutdown CDF.

19.2.4.1.5 Seismic Events During Shutdown

Similar to the full power risk profile, the shutdown risk for high winds are limited to Loss of
Preferred Power events with a potential loss of the Condensate Storage Tank.

Operator actions are non-significant contributors to the shutdown high wind risk profile.
Random failures of systems, structures or components are not significant contributors to the
internal events shutdown CDF.

19.2.4.1.6 Shutdown PRA Assumptions

Compared to the Residual Heat Removal System in BWRs, the RWCU/SDC in the ESBWR
does not have the potential for diverting RPV inventory to the suppression pool through the
suppression pool suction, return, or spray lines.

The arrangement for preventing vessel draining through the design of the control rod drive
mechanism (CRDM) is the same as the one used in the ABWR. Therefore, the ESBWR design
does not introduce a new challenge to vessel inventory relative to CRDMs.

It is assumed that both RWCU/SDC trains are running, because the time periods in which, only
one is running occurs when the reactor well is flooded. Consequently, failure of one of the trains
is not considered an initiating event.

Any break above level L3 does not constitute an initiating event, as RWCU/SDC will continue to
ensure normal core cooling.

19.2.4.2 Significant Large Release Sequences of Shutdown Mode

Because the majority of the shutdown CDF occurs during times when the containment is open,
shutdown modes are not analyzed for large release frequency. Shutdown core damage events
can be conservatively assumed to be large releases.

19.2.4.3 Significant Offsite Consequences of Shutdown Mode

Due to the bounding method that is used to calculate shutdown CDF and LRF, it is considered
unnecessary to extrapolate offsite consequences. The source terms for containment bypass
events may not fall below the early fatality threshold until approximately 8 days after shutdown;
however, the frequency of shutdown containment bypass events is very lw. As a result the

19.2-17
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offsite consequences, which are the product of the source term risk and the shutdown
containment bypass frequency, are not significant.

19.2.4.4 Summary of Important Results and Insights of Shutdown Mode

The greatest contribution to shutdown risk in the internal events PRA comes from breaks in lines
connected to the vessel below TAF. In these cases, the lower drywell equipment hatch or
personnel hatch is likely to be open to facilitate work in the lower drywell. Although the
frequency of these events is very low, there is only one method for mitigation - manual closure
of the hatches. The dominant risk contributor with respect to shutdown modes is "Mode 6
Unflooded." This is consistent with the baseline shutdown CDF results since the isolation
condenser system is not credited in the Mode 6 Unflooded event trees. Therefore, it is'necessary
to ensure the operability of the systems critical to decay heat removal function during this mode.

Shutdown risk due to external events is considered to be less significant due to the bounding
approaches that are used in the fire, flooding and high winds assessments. For example, no
credit is taken for operator intervention to mitigate fires or isolate flooding sources. The CDF
and LRF values for these events are very low; therefore, there are no significantPRA-TesuIts idf
insights from shutdown external events.

19.2.5 Summary of Overall Plant Risk Results and Insights

The ESBWR front-line safety functions are passive and, therefore, have significantly less
reliance on the performance of supporting systems or operator actions than previous BWRs. In
fact, ESBWR does not require operator actions for successful event mitigation until 72 hours
after the onset of an accident. The dominant accident sequences typically do not contain
independent component failures. Instead, they consist of common cause failures that disable
entire mitigating functions. And, it is important to note that multiple mitigating functions must
fail in the dominant sequences, so a single common cause event is insufficient to directly result
in core damage.

The containment provides a highly reliable barrier to the release of fission products after a severe
accident, with the dominant release category being that defined by nominal allowed leakage,
(identified as variable TSL).

The Level 3 results indicate that the offsite consequences due to internal at-power events are
negligible. The results, including sensitivity studies, demonstrate that the estimated offsite
consequences are less than the defined individual, societal, and radiation dose limits by several
orders of magnitude.

19.2.6 COL Information

19.2.6-1-H Seismic High Confidence Low Probability of Failure Margins,

The COL Holder referencing the ESBWR certified design shall compare the as-built SSC
HCLPFs to those assumed in the ESBWR seismic margin analysis shown in Table 19.2-4.
Deviations from the HCLPF values or other assumptions in the seismic margins evaluation shall
be analyzed to determine if any new vulnerabilities have been introduced. (Subsection
19.2.3.2.4)

19.2-18
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Table 19.2-3
Risk Insights and Assumptions

Insight or Assumption Disposition

It is assumed that, during shutdown, manual and automatic Operational Program -
depressurization (ADS) of the vessel are available while the Technical Specification
vessel head is in place. LCO 3.5.3

It is assumed that the actuation of the GDCS due to an RPV Operational Program -

Level I water level signal is available during the entire shutdown Technical Specification
period. LCO 3.5.3

Procedures have provisions to prohibit coincident removal of the Operational Program -
control rod and CRD of the same assembly. Procedure Development

Contingency procedures provide core and spent fuel cooling Operational Program -

mitigative actions during FMCRD replacement with fuel in the proedur opmen

vessel. Procedure Development

During shutdown conditions, in preparation for refueling, both
trains of RWCU/SDC are functional while the unit is in either
Mode 5 or Mode 6 until the reactor cavity is flooded. When the Operational Program -

reactor cavity is flooded and the decay heat rate is sufficiently Procedure Development
low-W-ibe one train of RWCU/SDC may be removed from
service. ,hen deca, heat le-els dictate, lit is advantageous to
maintain that train as functional for backup capability.

The outage planning and control program is consistent with Operational Program -
NUMARC 91-06. Procedure Development

The FAPCS vessel injection manual isolation valve is a locked- Operational Program -
open valve. While its open position is assured by administrative Human Factors
controls, it is an important valve whose failure to remain open Engineering
could disable two active low pressure injection functions:
FAPCS and FPS through FAPCS.

The PCCS pool drain line maintenance valves are locked-open Operational Program -
manual valves with position indication in the Main Control Human Factors
Room. Engineering

19.2-33


