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rick.kingston@ge.com

Docket No. 52-010MFN 08-831

November 4, 2008

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

Subject: Response to NRC Request for Additional Information Letter
No. 235 Related to ESBWR Design Certification Application
- RAI Numbers 17.4-48, 17.4-49, and 17.4-50

Enclosure 1 contains the GE Hitachi Nuclear Energy (GEH) responses to the
subject NRC RAIs originally transmitted via Reference 1.

Enclosure 2 contains DCD mark-ups in response to the subject RAIs.

If you have any questions about the information provided, please contact me.

Sincerely,

(ýIý e.Ii44~
Richard E. Kingston
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-627, Letter from U.S. Nuclear Regulatory Commission to Robert E.
Brown, GEH, Request For Additional Information Letter No. 235 Related to
ESBWR Design Certification Application, dated August 5, 2008.

Enclosures:

1. Response to NRC Request for Additional Information Letter No. 235 Related to
ESBWR Design Certification Application - RAI Numbers 17.4-48, 17.4-49, and
17.4-50.

2. DCD Mark-ups in Response to NRC Request for Additional Information Letter
No. 235 Related to ESBWR Design Certification Application - RAI Numbers 17.4-
48, 17.4-49, and 17.4-50.

cc: AE Cubbage
RE Brown
DH Hinds
eDRF

USNRC (with enclosure)
GEH/Wilmington (with enclosure)
GEH/Wilmington (with enclosure)
0000-0091-8684, 0000-0091-8686, 0000-0091-8688
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Response to NRC Request for Additional Information

Letter No. 235

Related to ESBWR Design Certification Application

RAI Numbers 17.4-48, 17.4-49, and 17.4-50
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NRC RAI 17.4-48

Section 17.4.8 of Economic Simplified Boiling Water Reactor (ESBWR) Design Control
Document (DCD), Revision 5, discusses the process for defining dominant failure
modes of risk-significant Systems, Structures, and Components (SSCs) and states:
"The design engineer analyzes this information to identify dominant failure modes".
Section 17.4.9 of the ESBWR DCD states: "Once the dominant failure modes are
determined for risk-significant SSCs, an assessment is performed to identify operational
reliability assurance activities". Section 17.4.9 of the ESBWR DCD also states:
"Operational reliability assurance activities, including integration of Design-Reliability
Assurance Program (D-RAP) objectives into operational programs, is the responsibility
of the COL Holder." Though the COL Holder is responsible for operational reliability
assurance activities, it has not been clarified whether the COL Applicant or Holder is
responsible for determining the dominant failure modes of risk-significant SSCs.

The staff requests that GEH clarify in Chapter 17.4 of the ESBWR DCD whether the
COL Applicant or Holder is responsible for determining the dominant failure modes of
risk-significant SSCs and include this as a COL action item in Section 17.4.1,
"Introduction," of the ESBWR DCD.

GEH Response

DCD Section 17.4.1 will be revised to clarify that the COL Holder determines the
dominant failure modes of risk-significant SSCs.

DCD Impact

DCD Section 17.4.1 will be revised as shown in the attached mark-up.
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NRC RAI 17.4-49

By letter dated April 24, 2008, the design certification (DC) applicant updated ESBWR
DCD Section 17.0, Quality Assurance, to add a reference to GEH, NP-20 10 COL
Demonstration Project Quality Assurance Program, NEDO-33181, Revision 5, February
2008. The staff reviewed the update to NEDO-33181 and found that the DC applicant
added graded quality assurance (QA) controls to non-safety related SSCs within the
scope of Regulatory Treatment of Non-Safety Systems (RTNSS). Specifically, the
applicant added graded QA controls to non-safety-related SSCs in NEDO-33181,
Section 24, Quality Class S Controls.

Since graded QA controls in NEDO-33181 apply to RTNSS SSCs that are within the
scope of D-RAP, the staff requests that the DC applicant discuss in DCD Subsection
17.4.2, "Scope," the graded QA controls in NEDO-33181, and add NEDO-33181 to
DCD Subsection 17.4.14, "References."

GEH Response

DCD Section 17.4.2 will be revised to include discussion of the added graded QA
controls, and Section 17.4.14 will be revised to include the reference to NEDO-33181
Revision 5.

DCD Impact

DCD Sections 17.4.2 and 17.4.14 will be revised as shown in the attached mark-up.
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NRC RAI 17.4-50

In accordance with SECY-95-132, Item E ("Reliability Assurance Program", RAP), an
application for a combined license must contain: 1) the process used to evaluate and
prioritize the systems, structures and components (SSCs) in the design, based on their
degree of risk significance, and 2) a list of the SSCs designated as risk significant. In
addition, SECY-95-132 states that a COL Applicant would augment the design
certification D-RAP with site-specific design information. In support of SECY-95-132,
Item E, NRC's Standard Review Plan (NUREG-0800) acceptance criteria for Section
17.4 includes "A COL action item that a COL Applicant referencing a certified design will
identify the site-specific SSCs within the scope of the RAP."
Section 17.4.1 of the ESBWR DCD, Revision 5, states that the COL Holder will
establish PRA importance measures, the expert panel process, and deterministic
methods to determine the site-specific list of risk-significant SSCs under the scope of
the D-RAP. Per SECY-95-132, Item E, a COL Applicant referencing the ESBWR design
will need to perform this same action item.

The staff requests that GEH add a COL Applicant action item to Section 17.4.1 of the
ESBWR DCD, Revision 5, to identify the site-specific SSCs within the scope of the
RAP.

GEH Response

DCD Section 17.4.1 will be revised to add a COL Applicant action item to identify site-
specific SSCs within the scope of the RAP.

DCD Impact

DCD Sections 17.4.1 and 17.4.13 will be revised as shown in the attached mark-up
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17.4 RELIABILITY ASSURANCE PROGRAM DURING DESIGN PHASE

This section presents the ESBWR Design Reliability Assurance Program (D-RAP).

17.4.1 Introduction

The GEH ESBWR D-RAP is a program utilized during detailed design and specific equipment
selection phases to assure that the important ESBWR reliability assumptions of the Probabilistic
Risk Assessment (PRA) are considered throughout the plant life. The PRA is used to evaluate
the plant response to initiating events and mitigation to ensure potential plant damage scenarios
pose a very low risk to the public.

The D-RAP identifies relevant aspects of plant operation, maintenance, and performance
monitoring of important plant SSCs for owner/operator consideration in assuring safety of the
equipment and limiting risk to the public. An example is provided in Subsection 17.4.11 to
demonstrate how the D-RAP applies to the Isolation Condenser System (ICS). The ICS example
shows how the principles of D-RAP are applied to other systems identified by the PRA as being
risk-significant.

The COL Applicant will identify the site-specific SSCs within the scope of the RAP
(COL 17.4-1-A).

The COL Holder will provide a description of operational reliability assurance activities
(COL 17.4-1-H). These activities are consistent with the following requirements:

* Integrate the objectives of operational reliability assurance activities into the QA
program, including addressing failures of nonsafety-related, risk-significant SSCs that
result from design and operational errors in accordance with SECY 95-132, Item E.

* Establish PRA importance measures, the expert panel process, and deterministic methods
to determine the site-specific list of risk-significant SSCs under the scope of the D-RAP.

* Evaluate and maintain the reliability of risk-significant SSCs as identified in the D-RAP.
iThis includes determining the dominant failure modes of risk-significant SSCs. I The
program may cite, for example, reliability analysis, cost-effective matinenance
enhancements, such as condition monitoring and using condition-directed maintenance as
well as time directed or planned periodic maintenance.

" Use the Maintenance Rule (10 CFR 50.65) program to monitor the effectiveness of
maintenance activities needed for operational reliability assurance.

* Consider all SSCs that are in the scope of the D-RAP as high-safety-significant (HSS)
within the scope of the Maintenance Rule program, or provide Expert Panel justification
for any exceptions.

Note: The Expert Panel, in accordance with common industry practice and guidance in
NUMARC 93-01, develops the final list of risk significant SSCs from various inputs,
including the PRA risk importance calculations and industry operating experience. It is
necessary for the Expert Panel to include all SSCs that are in the scope of the RAP to be
included in the HSS category of SSCs within the scope of the Maintenance Rule.
However, risk importance calculations, plant specifics and other factors may change the
risk significance of certain SSCs in the operational RAP that were previously determined

17.4-1
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the D-RAP and operational RAP risk significance may exist, and should be evaluated and
justified by the Expert Panel.

* Establish a reliability database using historical data on equipment performance as
available. The compilation and reduction of this data provides the plant with source of
component reliability information. Data used in PRA fault-tree analyses may also be a
viable initial source.

* Use surveillance and testing to establish the level of performance or condition being
maintained for SSCs within the scope of the RAP and identifies declining trends in
between surveillances prior to performance or condition degrading to unacceptable levels
undetected (or failure) to the extent possible.

* Develop a maintenance plan to describe the nature and frequency of maintenance
activities to be performed on plant equipment. The plan includes the selected SSCs
identified in the D-RAP.

17.4.2 Scope

The scope of the ESBWR D-RAP includes risk-significant SSCs, both safety-related and
nonsafety-related, that provide defense-in-depth or result in significant improvement in the PRA
evaluations.

A preliminary list of risk-significant SSCs within the scope of the D-RAP is developed in the
design phase.

The list is updated, using a blended approach and an Expert Panel when plant-specific
information is available. This updated list forms part of the basis for the HSS category, as
described in NUMARC 93-01, and as endorsed by RG 1.160, of the SSCs within the scope of the
Maintenance Rule program, as prescribed by 10 CFR 50.65(b). The Maintenance Rule Program
ensures that risk-significant SSCs operate throughout plant life with reliable performance that is
consistent with the PRA. The HSS category within the Maintenance Rule Program scope must
encompass the SSCs in the RAP scope as modified for the operations phase if the Maintenance
Rule Program is to be used along with the QA and maintenance and surveillance programs in
implementation of the RAP in the operations phase. The PRA for the ESBWR, and other
sources, such as historical records of Boiling Water Reactor (BWR) system and components are
used to identify and prioritize those SSCs that are important to prevent or mitigate plant AOOs or
other events that could present a risk to the public.

Nonsafety-related SSCs within the scope of Regulatory Treatment of Nonsafety Systems
(RTNSS) (DCD Section 19A) are included in the scope of D-RAP and have graded quality
assurance controls [Reference 17.4-8].

17.4.3 Purpose

The purpose of the D-RAP is to ensure that the plant safety, as estimated by the PRA, is
maintained as the detailed design evolves through the implementation and procurement phases,
and that pertinent information is provided in the design documentation to the future
owner/operator so that equipment reliability, as it affects plant safety, is maintained through
operation and maintenance during the entire plant life.

17.4-2
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17.4.13 COL Information

17.4-1-A Identifying Site-Specific SSCs Within the Scope of the RAP

The COL Applicant will identify the site-specific SSCs within the scope of the RAP
(Subsection 17.4.1).

17.4-1-H Operation Reliability Assurance Activities

The COL Holder will provide a description of operational reliability assurance activities
(Subsection 17.4.1).

17.4.14 References

17.4-1 GE Energy Nuclear, "Reliability Assurance Program Plan", NEDO-33289, Revision 1,
December 2007.

17.4-2 US Nuclear Regulatory Commission, "Policy and Technical Issues Associated With the
Regulatory Treatment of Non-Safety Systems (RTNSS) in Passive Plant Designs
(SECY-94-084)", SECY-95-132, May 1995.

17.4-3 US Nuclear Regulatory Commission, "Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants," Regulatory Guide 1.160, March 1997.

17.4-4 US Nuclear Regulatory Commission, "Assessing and Managing the Risk Before
Maintenance at Nuclear Power Plants," Regulatory Guide 1.182, May 2000.
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Power Plants," NUMARC 93-01 April 1996.
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