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ATTN: Stephanie Coffin
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AP-TR-NS02, Revision 1, Reactor Vessel Material Surveillance Program
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In previous letters, NuStart Energy, LLC (NuStart) submitted Revision 0 ofAP 1000
Standard Combined License Technical Report (TR) Numbers AP-TR-NS01, Containment
Leak Rate Test Program; AP-TR-NS02, Reactor Vessel Material Surveillance Program;
and AP-TR-NS03, Equipment Qualification Program. Since those submittals, NuStart
representatives have conferred with the NRC Staff regarding the format and content of the
subject reports. Based on that additional clarification, NuStart hereby submits Revision 1 of
each of these reports for NRC review.

AP-TR-NSO1, Revision 1, provides the supplemental material needed to fully describe the
Containment Leak Rate Test (CLRT) Program for applicants implementing 10 CFR Part 50,
Appendix J, Option B, and close the associated COL Information Item. A full program
description requires both the system information in subsection 6.2.5 of the AP 1000 DCD
and the information in the TR.

AP-TR-NS02, Revision 1, provides the supplemental information needed to fully describe
the Reactor Vessel Material Surveillance Program and close COL Information Item 5.3-2.
A full program description requires both the materials information in subsection 5.3.2 of the
AP1000 DCD and the information in the TR.

AP-TR-NS03, Revision 1, provides the supplemental information needed to fully describe
the Equipment Qualification (EQ) Program and close COL Information Item 3.11-5. A full
program description requires both the qualification information in subsection 3.11 of the
AP1000 DCD and the information in the TR.

The information in each of these reports is presented in the context of the additional
information needed for a COL application referencing the certified AP 1000 design (and
associated Westinghouse Technical Reports). These reports are submitted as part of the
NuStart Bellefonte COL Project (NRC Project Number 740). The information included in
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these reports is generic and is expected to apply to and be adopted by all COL applications
referencing the AP1000 Design Certification. It is expected that upon completion of the
NRC review of these TRs, the information contained therein will be considered approved
generically for COL applicants referencing the AP 1000 Design Certification.

If you have questions related to the content of Technical Reports AP-TR-NSO0,
AP-TR-NS02, or AP-TR-NS03, please contact Peter Hastings at (980) 373-7820.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on April 04, 2007.

Sincerely,

Marilyn C. Kray
President

Enclosures: AP-TR-NSO1, Revision 1, Containment Leak Rate Test Program Description
AP-TR-NS02, Revision 1, Reactor Vessel Material Surveillance Program
Description
AP-TR-NS03, Revision 1, Equipment Qualification Program Description

cc: S. D. Bloom, NRC
M. P. Cazaubon, NuStart Project Manager
S. P. Frantz, Esq., Morgan Lewis & Bockius
P. S. Hastings, NuStart AP1000 DCWG Lead
J. L. Starefos, NRC
A. L. Sterdis, Westinghouse
W. D. Travers, NRC/RII
G. A. Zinke, NuStart Licensing Lead
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1.0 INTRODUCTION

The purpose of this Technical Report (TR) is to complete the description of the Containment
Leak Rate Test (CLRT) Program for those AP1000 Combined Construction and Operating
License (COL) applicants who choose to implement the methodology described herein, and to
close COL Information Item 6.2-1. Appendix A to this TR describes a CLRT Program that
implements Option B (for performance-based requirements) of 10 CFR Part 50, Appendix J.

COL Information Item 6.2-1 in Revision 15 of the AP1000 Design Control Document (DCD,
Reference 1) is found in Section 6.2.6, as follows:

"6.2.6 Combined License Information for Containment Leak Rate Testing

The Combined License applicant is responsible for developing a 'Containment Leakage
Rate Testing Program' which will identify which Option is to be implemented under
10 CFR 50, Appendix J. Option A defines a prescriptive-based testing approach
whereas option B defines a performance-based testing program."

Pursuant to the DCD, the AP1000 reactor containment, containment penetrations, and isolation
barriers are designed to permit periodic leak rate testing in accordance with General Design
Criteria 52, 53 and 54. The containment leak rate test system is designed to verify that leakage
from the containment remains within limits established in the AP1000 Technical Specifications,
DCD Chapter 16. Leak rate testing requirements are defined by 10 CFR Part 50, Appendix J,
"Primary Reactor Containment Leakage Testing for Water Cooled Power Reactors," which
classifies leak tests as Types A, B and C. The system design provides testing capability
consistent with the testing requirements of ANSI-56.8. The system design accommodates the
test methods and frequencies consistent with requirements of 10 CFR Part 50, Appendix J,
Option A (prescriptive requirements) or Option B (performance-based requirements). This TR
describes an operational program implementing Option B as stated in Technical Specification
Basis B3.6.1.

2.0 TECHNICAL BACKGROUND

Regulatory Bases

10 CFR 50.54(o) requires that primary reactor containments for water cooled power reactors
(except for licensees having permanently ceased operations) be subject to the requirements of
10 CFR Part 50, Appendix J. That appendix sets forth test requirements for preoperational and
periodic verification of the leak-tight integrity of the primary reactor containment, and systems
and components which penetrate containment of water-cooled power reactors, and establishes
the acceptance criteria for such tests. The purposes of the tests are to assure that (a) leakage
through the primary reactor containment and systems and components penetrating primary
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containment shall not exceed allowable leakage rate values as specified in the technical
specifications or associated bases and (b) periodic surveillance of reactor containment
penetrations and isolation valves is performed so that proper maintenance and repairs are
made during the service life of the containment, and systems and components penetrating
primary containment.

10 CFR Part 50, Appendix J describes three types of tests: Types A, B and C. "Type A" testing
is intended to measure the primary reactor containment overall integrated leakage rate (1) after
the containment has been completed and is ready for operation, and (2) at periodic intervals
thereafter. "Type B" testing is intended to detect local leaks and to measure leakage across
each pressure-containing or leakage-limiting boundary for certain penetrations, air lock and
other door seals, and other components which must meet the acceptance criteria in 1II.B.3 of
Appendix J. "Type C" testing is intended to measure containment isolation valve leakage rates.
Two options are available under Appendix J: Option A contains prescriptive requirements, while
Option B contains performance-based requirements.

The NRC Staff has concluded that the operational programs discussed in SECY-05-0197,
"Review of Operational Programs in a Combined License Application and Generic Emergency
Planning Inspections, Tests, Analyses, and Acceptance Criteria" (Reference 3), can be fully
described in a COL application. (The COL application would not call for ITAAC for an
operational program if the program and its implementation are fully described1 in a COL
application.) The staff is proposing that each COL contain license conditions associated with
the timing of implementation for these programs.

AP1O00 Design Certification Bases

The AP1000 DCD indicates in Section 6.2.5.1 that the system design accommodates the test
methods and frequencies consistent with requirements of Option A or Option B. Subsequent
sections of Chapter 6 set forth the design bases, system description, and system operation for
the various test types.

Chapter 16 of the AP1000 DCD, in Section 5.5.8, prescribes administrative controls for the
conduct of a CLRT program. These controls include: (a) that a program be established in
accordance with 10 CFR 50, Appendix J, Option B, as modified by approved exemptions, and
the guidelines contained in Regulatory Guide 1.163, "Performance-Based Containment
Leak-Test Program" (September 1995) as modified by approved exceptions. Section 5.5.8 also
sets forth a number of specific acceptance criteria (e.g., peak internal pressure for design-basis
loss of coolant accident, maximum allowable leak rate, etc.).

1 The Commission defined "fully described" in a May 14, 2004, SRM for SECY-04-0032, "Programmatic Information
Needed for Approval of a Combined License Application Without Inspections, Tests, Analyses, and Acceptance
Criteria." In this context, "fully described" should be understood to mean that the program is clearly and sufficiently
described in terms of the scope and level of detail to allow a reasonable assurance finding of acceptability. Required
programs should always be described at a functional level and at an increased level of detail where implementation
choices could materially and negatively affect the program effectiveness and acceptability.
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Option B will be employed for the licensees that choose to implement this TR. Appendix A to
this TR completes the program description provided in Section 6.2 of the DCD by identifying the
specific test frequencies and test acceptance criteria for containment leakage rate tests.

Program Implementation

The CLRT Program will be implemented prior to fuel load. This milestone will be reflected in
Section 13.4 of the COL applications referencing this TR.

Preoperational Testing

The CLRT program for preoperational testing must be implemented prior to performing the
tests. This milestone will be reflected in Section 13.4 of the COL applications referencing
this TR.

Periodic Testing

The CLRT program for periodic testing must be fully implemented prior to entry into Mode 4 in
accordance with Technical Specifications 3.6.1 and 3.6.2.

3.0 REGULATORY IMPACT

The obligation to describe the CLRT Program is contained in AP1000 DCD Section 6.2.6
(corresponding to COL Information Item 6.2-1), and Section 6.2.6 of NUREG-1793, "Final
Safety Evaluation Report [FSER] Related to Certification of the AP1000 Standard Design"
(Reference 2). This TR does not affect the DCD or FSER, except in providing the additional
information needed to fully describe the CLRT Program.

This TR may be referenced by COL applicants as a basis for fully describing the CLRT program
and closing COL Information Item 6.2-1.

There are no proposed departures from the DCD associated with this supplemental material.

4.0 REFERENCES

1. APP-GW-GL-700, Revision 15, AP1000 Design Control Document.

2. NUREG-1793, Final Safety Evaluation Report Related to Certification of the AP1000
Standard Design, September 2004.

AP-TR-NS01 Rev. 1
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3. SECY-05-0197, "Review of Operational Programs in a Combined License Application
and Generic Emergency Planning Inspections, Tests, Analyses, and Acceptance
Criteria," October 28, 2005.

5.0 PROGRAM DESCRIPTION

The CLRT Program description in Appendix A provides the supplemental material needed to
fully describe the CLRT Program for applicants implementing 10 CFR Part 50, Appendix J,
Option B, and close COL Information Item 6.2-1. The information is presented in the context of
the additional information needed for a COL application referencing the certified AP1000 design
(and associated Westinghouse Technical Reports). A full program description requires both the
system information in subsection 6.2.5 of the AP1000 DCD and the information in the Appendix
to this TR.
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Appendix A

AP1000 Containment Leak Rate Test Program Description
10 CFR Part 50, Appendix J, Option B

Design Basis

Leak rate testing requirements are defined by 10 CFR Part 50, Appendix J, "Primary Reactor
Containment Leakage Testing for Water Cooled Power Reactors," which classifies leak tests as
Types A, B and C. The system design provides testing capability consistent with the testing
requirements of ANSI-56.8. The system design accommodates the test methods and
frequencies consistent with requirements of 10 CFR Part 50, Appendix J, Option A or Option B.
The Containment Leak Rate Test Program using Option B is established in accordance with
NEI 94-01 (Reference a), as modified and endorsed by the NRC in RG 1.163 (Reference b).

Scheduling and Reporting of Periodic Tests

Schedules for the performance of periodic Type A, B, and C leak rate tests are in accordance

with NEI 94-01, as endorsed and modified by Regulatory Guide 1.163, and described below:

Type A Tests

A preoperational Type A test is conducted prior to initial reactor operation. If initial reactor
operation is delayed longer than 36 months after completion of the preoperational Type A test, a
second preoperational Type A test shall be performed prior to initial reactor operations. The first
periodic Type A test is performed within 48 months after the successful completion of the last
preoperational Type A test. Periodic Type A tests are performed at a frequency of at least once
per 48 months, until acceptable performance is established. The interval for testing begins at
initial reactor operation. Each test interval begins upon completion of a Type A test and ends at
the start of the next test. The extension of the Type A test interval is determined in accordance
with NEI 94-01.

Type A testing shall be performed during a period of reactor shutdown at a frequency of at least
once per 10 years based on acceptable performance history. Acceptable performance history is
defined as successful completion of two consecutive Type A tests where the calculated
performance leakage rate was less than 1.0 La. A preoperational Type A test may be used as
one of the two Type A tests that must be successfully completed to extend the test interval,
provided that an engineering analysis is performed to document why a preoperational Type A
test can be treated as a periodic test. Elapsed time between the first and last tests in a series of
consecutive satisfactory tests used to determine performance shall be at least 24 months.

AP-TR-NS01 Rev. 1
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Type B Tests (Except Containment Airlocks)

Type B tests are performed prior to initial reactor operation. Subsequent periodic Type B tests
are performed at a frequency of at least once per 30 months, until acceptable performance is
established. The test intervals for Type B penetrations may be increased based upon
completion of two consecutive periodic as-found Type B tests where results of each test are
within allowable administrative limits. Elapsed time between the first and last tests in a series of
consecutive satisfactory tests used to determine performance shall be 24 months or the nominal
test interval (e.g., refueling cycle) for the component prior to implementing Option B to
Appendix J. An extended test interval for Type B tests may be increased to a specific value in a
range of frequencies from greater than once per 30 months up to a maximum of once per
120 months. The extension of specific test intervals for Type B penetrations is determined in
accordance with NEI 94-01.

Type B Tests (Containment Airlocks)

Containment airlock(s) are tested at an internal pressure of not less than Pac (Pac= Pa; Pa will be
used) prior to a preoperational Type A test. Subsequent periodic tests are performed at a
frequency of at least once per 30 months. In addition, equalizing valves, door seals, and
penetrations with resilient seals (i.e., shaft seals, electrical penetrations, view port seals and
other similar penetrations) that are testable, are tested at a frequency of once per 30 months.

For periods of multiple containment entries where the airlock doors are routinely used for
access more frequently than once every 7 days (e.g., shift or daily inspection tours of the
containment), door seals may be tested once per 30 days during this time period.

Airlock door seals are tested prior to a preoperational Type A test. When containment integrity

is required, airlock door seals are tested within 7 days after each containment access.

Type C Tests

Type C tests are performed prior to initial reactor operation. Subsequent periodic Type C tests
are performed at a frequency of at least once per 30 months, until adequate performance has
been established. Test intervals for Type C valves may be increased based upon completion of
two consecutive periodic as-found Type C tests where the result of each test is within allowable
administrative limits. Elapsed time between the first and last tests in a series of consecutive
passing tests used to determine performance shall be 24 months or the nominal test interval
(e.g., refueling cycle) for the valve prior to implementing Option B to Appendix J. Intervals for
Type C testing may be increased to a specific value in a range of frequencies from 30 months
up to a maximum of 60 months. Test interval extensions for Type C valves are determined in
accordance with NEI 94-01.

AP-TR-NS01 Rev. 1
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Reportingi

A post-outage report is prepared presenting results of the previous cycle's Type B and Type C
tests, and Type A, Type B and Type C tests, if performed during that outage. The report is
available on-site for NRC review. The report shows that the applicable performance criteria are
met, and serves as a record that continuing performance is acceptable.

Acceptance Criteria

Acceptance criteria for Type A, B and C Tests are established in Technical Specification 5.5.8.

References

a. Nuclear Energy Institute Report, NEI 94-01, "Industry Guidelines for Implementing
Performance Based Option of 10 CFR 50, Appendix J," Revision 0.

b. Regulatory Guide 1.163, Performance-Based Containment Leak-Test Program, September
1995.
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1.0 INTRODUCTION

The purpose of this Technical Report (TR) is to complete the description of the Reactor
Vessel Material Surveillance Program for those AP1000 Combined License (COL)
applicants that choose to implement the methodology described herein, and close COL
Information Item 5.3-2.

COL Information Item 5.3-2 in Revision 15 of the AP1000 Design Control Document (DCD,

Reference 1) is found in Section 5.3.6.2, as follows:

"5.3.6.2 Combined License Information Reactor Vessel Material Surveillance Program

"The Combined License applicant will address a reactor vessel reactor material
surveillance program based on subsection 5.3.2.6."

The AP1000 reactor vessel beltline region materials must be periodically tested in
accordance with 10 CFR Part 50, Appendix H requirements to confirm that the materials
fracture toughness remains in the ductile region throughout the reactor operating life. The
DCD provides a complete description of the Reactor Vessel Material Surveillance Program,
with the exception of reporting requirements and implementation milestones. Accordingly,
these two items are addressed in Appendix A of TR.

2.0 TECHNICAL BACKGROUND

Regulatory Bases

10 CFR Part 50, Appendix H, "Reactor Vessel Material Surveillance Program
Requirements," defines the monitoring requirements for the reactor vessel beltline materials,
the surveillance program requirements, and the reporting of results.

10 CFR Part 50, Appendix H states that a surveillance program must be established if the
end of life peak neutron fluence is expected to exceed 10E17 n/cm2 (E > 1MeV). Since the
end of life fluence is expected to be higher than this threshold, a material surveillance
program is required.

The program design and surveillance specimen withdrawal schedule must meet the
requirements of ASTM E185-82 "Standard Practice for Conducting Surveillance Tests for
Light-Water Cooled Nuclear Power Reactor Vessels." The Reactor Vessel Material
Surveillance Program incorporates eight specimen capsules. The capsules are located in
guide baskets welded to the outside of the core barrel and positioned directly opposite the
center portion of the core.

AP-TR-NS02, Rev. 0
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The NRC Staff has concluded that the operational programs discussed in SECY-05-0197,
"Review of Operational Programs in a Combined License Application and Generic
Emergency Planning Inspections, Tests, Analyses, and Acceptance Criteria" (Reference 3),
can be fully described in a COL application. (The COL application would not call for ITAAC
for an operational program if the program and its implementation are fully described' in a
COL application.) The staff is proposing that each COL contain license conditions
associated with the timing of implementation for these programs.

AP1000 Design Certification Bases

The surveillance program discussed in Section 5.3.2.6 of the AP 1000 DCD complies with
the above stated requirements. This section describes the eight capsules (containing
specimens, thermal monitors and dosimeters), as well as a recommended withdrawal
schedule.

Technical Specification (TS) 3.4.3, RCS Pressure and Temperature (P/T) Limits, requires
that heatup and cooldown rates be maintained within the limits of the Pressure and
Temperature Limits Report (PTLR). TS 5.6.6.c states that, "The PTLR shall be provided to
the NRC upon issuance for each reactor vessel fluency period and for any revision or
supplement thereto." The Reactor Vessel Material Surveillance Program described above
supports compliance with these requirements.

NUREG-1793 Review

NRC has reviewed AP1000 compliance with 10 CFR Part 50, Appendix H:

* Section 5.3.2, Reactor Vessel Materials

In Section 5.3.2.3, Conclusions, the staff states:

"The staff concludes that the AP1000 RV material specifications, RV
manufacturing and fabrication processes, NDE methods of the RV and its
appurtenances, fracture toughness testing, material surveillance, and RV
fasteners are acceptable and meet the material testing and monitoring
requirements of ASME Section III, Appendices G and H of 10 CFR Part 50,
and 10 CFR 50.55a, which provide an acceptable basis for satisfying the
requirements of GDC 1, 14, 30, 31 and 32."

1 The Commission defined "fully described" in a May 14, 2004, SRM for SECY-04-0032, "Programmatic

Information Needed for Approval of a Combined License Application Without Inspections, Tests, Analyses, and
Acceptance Criteria." In this context, "fully described" should be understood to mean that the program is clearly
and sufficiently described in terms of the scope and level of detail to allow a reasonable assurance finding of
acceptability. Required programs should always be described at a functional level and at an increased level of
detail where implementation choices could materially and negatively affect the program effectiveness and
acceptability.

AP-TR-NS02, Rev. 0
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0 Section 5.3.3.2, Staff Evaluation

In Section 5.3.3.2, fifth paragraph, the staff states:

"The staff reviewed the RV materials to ensure that the relevant requirements
of GDC 32 have been met as they relate to the provision of a materials
surveillance program. Compliance with 10 CFR Part 50, Appendix H,
satisfies the requirements of GDC 32 regarding the provision of an
appropriate materials surveillance program for the RV. The staff reviewed
the RV materials to determine whether they meet the relevant requirements
for Appendix H as they relate to determining and monitoring fracture
toughness. Section 5.3.2, 'Reactor Vessel Materials', of this report provides
the staff's review of the material surveillance program."

Program Implementation

Reactor materials do not begin to be affected by neutron fluence until the reactor begins
operation. Accordingly, the Reactor Vessel Material Surveillance Program will be
implemented prior to critical operation of the associated reactor. This implementation
milestone will be reflected in FSAR Section 13.4 of the COL applications referencing this
TR.

3.0 REGULATORY IMPACT

The obligation to describe the Reactor Vessel Material Surveillance Program is contained in
AP1000 DCD Section 5.3.6.2 (corresponding to COL Information Item 5.3-2), and
Section 5.3.2.4 of NUREG-1793, "Final Safety Evaluation Report [FSER] Related to
Certification of the AP1000 Standard Design" (Reference 2). This TR does not affect the
DCD or FSER, except in providing information to close the COL Information Item.

This TR may be referenced by COL applicants as a basis for fully describing the Reactor
Vessel Material Surveillance Program and closing COL Information Item 5.3-2.

There are no proposed departures from the DCD associated with this supplemental
material.

4.0 REFERENCES

1. APP-GW-GL-700, Revision 15, AP1000 Design Control Document.

2. NUREG-1793, Final Safety Evaluation Report Related to Certification of the AP1000
Standard Design, September 2004.
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3. SECY-05-0197, Review of Operational Programs in a Combined License Application
and Generic Emergency Planning Inspections, Tests, Analyses, and Acceptance
Criteria, October 28, 2005.

4. 10 CFR Part 50, Appendix H Reactor Vessel Material Surveillance Program
Requirements.

5. ASTM E185-82, Standard Practice for Conducting Surveillance Tests for Light-Water
Cooled Nuclear Power Reactor Vessels, 1982.

5.0 PROGRAM DESCRIPTION

The Reactor Vessel Material Surveillance Program description in Appendix A provides the
supplemental information needed to fully describe the Reactor Vessel Material Surveillance
Program and close COL Information Item 5.3-2. The information is presented in the context
of the additional information needed for a COL application referencing the certified AP1000
design (and associated Westinghouse Technical Reports). A full program description
requires both the materials information in subsection 5.3.2 of the AP1000 DCD and the
information in the Appendix to this TR.
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Appendix A

AP1000 Reactor Vessel Material Surveillance Program Description

Report of Test Results

A summary technical report for each capsule withdrawal with the test results is submitted, as
specified in 10 CFR 50.4, within one year of the date of capsule withdrawal, unless an extension
is granted by the Director, Office of Nuclear Reactor Regulation.

The report includes the data required by ASTM E185-82, as specified in paragraph III.B.1 of
10 CFR Part 50, Appendix H, and includes the results of the fracture toughness tests conducted
on the beltline materials in the irradiated and unirradiated conditions.

If the test results indicate a change in the Technical Specifications is required, either in the
pressure-temperature limits or in the operating procedures required to meet the limits, the
expected date for submittal of the revised Technical Specifications is provided with the report.
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1.0 INTRODUCTION

The purpose of this Technical Report (TR) is to complete the description of the Equipment
Qualification (EQ) Program for those AP1000 Combined License (COL) applicants that choose to
implement the methodology described herein, and to close COL Information Item 3.11-1.

COL Information Item 3.11-1 in Revision 15 of the AP1000 Design Control Document (DCD,
Reference 1) isfound in Section 3.11.5:

"3.11.5 Combined License Information Item for Equipment Qualification File

The Combined License applicant is responsible for the maintenance of the equipment
qualification file during the equipment selection and procurement phase."

As described in the DCD, the mechanical and electrical portions of the AP1000 engineered safety
features, reactor protection systems, and selected portions of the post-accident monitoring
system are designed to endure the environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including loss-of-coolant accidents in accordance
with General Design Criteria 1, 2, 4 and 23. Documentation and inspection programs must be in
place to address the maintenance of the equipment qualification files.

2.0 TECHNICAL BACKGROUND

Regulatory Bases

The following documents were used as the bases for this program description, in addition to the
documents referenced in Section 3.11 and Appendix 3D of the AP 1000 Design Control
Document (Reference 1):

10 CFR 50.49, Environmental Qualification of Electric Equipment Important to Safety for Nuclear
Power Plants, requires the applicant to establish a program for qualifying certain electrical
equipment located in a harsh environment. Meeting the requirements of 10 CFR 50.49 provides
reasonable assurance that such equipment is environmentally qualified and is capable of
performing its intended safety function.

10 CFR Part 50, Appendix A, General Design Criterion 1, Quality Standards and Records,
requires that components important to safety be designed, fabricated, erected, and tested to
quality standards commensurate with the importance of the safety function to be performed.
Meeting the requirements of GDC I provides reasonable assurance that equipment important to
safety is environmentally qualified and is capable of performing its intended safety function.

10 CFR Part 50, Appendix A, General Design Criterion 2, Design Bases for Protection Against
Natural Phenomena, requires that components important to safety be designed to withstand the

AP-TR-NS03 Rev. 0
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effects of natural phenomena without loss of capability to perform their safety function. The
design bases for these components must include considering the effects of normal and accident
conditions (i.e., environmental qualification) along with the importance of the safety function to be
performed and the effects of natural phenomena. Meeting the requirements of GDC 2 provides
reasonable assurance that equipment important to safety is environmentally qualified and is
capable of performing its intended safety function.

10 CFR Part 50, Appendix A, General Design Criterion 4, Environmental and Dynamic Effects
Design Bases, requires that components important to safety be designed to accommodate the
effects of, and be compatible with, the environmental conditions associated with normal
operation, maintenance, testing, and postulated accidents, including LOCAs. Components must
be protected against dynamic effects, including those of missiles, pipe whipping, and discharging
fluids, that may result from equipment failures and from events and conditions outside the nuclear
power unit. Meeting the requirements of GDC 4 provides reasonable assurance that equipment
important to safety is environmentally qualified and is capable of performing its intended safety
function.

10 CFR Part 50, Appendix A, General Design Criterion 23, Protection System Failure Modes,
requires that the protection system be designed to fail in a safe state, or in a state demonstrated
to be acceptable on some other defined basis, if conditions such as postulated adverse
environments (e.g., extreme heat or cold, pressure, steam, water, or radiation) are experienced.
Meeting the requirements of GDC 23 provides reasonable assurance that the protection system
is environmentally qualified and is capable of performing its intended safety function.

10 CFR Part 50, Appendix B, Quality Assurance Criterion III discusses establishing design control
measures to correctly translate applicable regulatory requirements and the design basis for those
structures, systems, and components into specifications, drawings, procedures, and instructions.

10 CFR Part 50, Appendix B, Quality Assurance Criterion Xl sets forth the requirements for a test
program to demonstrate that structures, systems, and components will perform satisfactorily in
service in accordance with written test procedures.

10 CFR Part 50, Appendix B, Quality Assurance Criterion XVII addresses the maintenance of
sufficient records to furnish evidence of activities affecting quality.

Regulatory Guide 1.89 references 10 CFR 50.49 and provides additional guidance related to the
environmental qualification of electrical equipment that could be subjected to a harsh environment
as a result of the conditions addressed in GDC 4.

NUREG-0588 supplements the requirements of IEEE 323-1974. NUREG-0588 presents
guidance on establishing service conditions and methods for qualifying equipment located inside
or outside of containment.

The NRC Staff has concluded that the operational programs discussed in SECY-05-0197,
"Review of Operational Programs in a Combined License Application and Generic Emergency
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Planning Inspections, Tests, Analyses, and Acceptance Criteria" (Reference 3), can be fully
described in a COL application. (The COL application would not call for ITAAC for an operational
program if the program and its implementation are fully described1 in a COL application.) The
staff is proposing that each COL contain license conditions associated with the timing of
implementation for these programs.

AP1000 Design Certification Bases

The AP1000 DCD indicated in Section 3.11.2.1 that the methodology for environmental
qualification of Class 1E equipment was developed based on the guidelines of IEEE 323-1974
and IEEE 344-1987.

Appendix 3D of the AP1000 DCD outlines the AP1000 methodology for qualifying electrical and
mechanical equipment included in the scope of the Equipment Qualification Program. The
requirements, recommended methods, and qualification procedures described in this appendix
are based on IEEE 323-1974. Specific consideration is given to seismic qualification. The
AP1000 DCD references IEEE 344-1987 for technical guidance, recommendations, and
requirements for seismic qualification. The AP1000 DCD equipment qualification methodology
also includes the guidance of IEEE 627-1980, which addresses the qualification of in-scope
electrical and mechanical equipment.

Program Implementation

The EQ Program must be implemented upon turnover from construction. The applicable
milestones associated with this operational program implementation milestone will be described
in Section 13.4 of the COL applications referencing this TR.

3.0 REGULATORY IMPACT

The obligation to describe the EQ Program is contained in SECY-05-0197, "Review of
Operational Programs in a Combined License Application and Generic Emergency Planning
Inspections, Tests, Analyses, and Acceptance Criteria" (Reference 3). This TR does not affect
the DCD or FSER, except in providing the additional information needed to fully describe the EQ
Program.

This TR may be referenced by COL applicants as a basis for fully describing the EQ Program and
closing COL Information Item 3.11-5.

1 The Commission defined "fully described" in a May 14, 2004, SRM for SECY-04-0032, "Programmatic Information

Needed for Approval of a Combined License Application Without Inspections, Tests, Analyses, and Acceptance
Criteria." In this context, "fully described" should be understood to mean that the program is clearly and sufficiently
described in terms of the scope and level of detail to allow a reasonable assurance finding of acceptability. Required
programs should always be described at a functional level and at an increased level of detail where implementation
choices could materially and negatively affect the program effectiveness and acceptability.
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There are no proposed departures from the DCD associated with this supplemental material.

4.0 REFERENCES

1. APP-GW-GL-700, Revision 15, AP1000 Design Control Document.

2. NUREG-0588, "Interim Staff Position on Environmental Qualification of Safety-Related
Electrical Equipment," Revision 1, July 1981.

3. SECY-05-0197, "Review of Operational Programs in a Combined License Application and
Generic Emergency Planning Inspections, Tests, Analyses, and Acceptance Criteria,"
October 28, 2005.

4. IEEE 323-1974, "IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power
Generating Stations," 1974.

5. IEEE 344-1987, "IEEE Recommended Practice for Seismic Qualification of Class 1E
Equipment for Nuclear Power Generating Stations," 1987.

6. IEEE 627-1980, "IEEE standard for Design Qualification of Safety Systems Equipment
Used in Nuclear Power Generating Stations," 1980.

7. Regulatory Guide 1.89, "Environmental Qualification of Certain Electric Equipment
Important to Safety for Nuclear Power Plants," Revision 1, June 1984.

8. 10 CFR 50.49, "Environmental Qualification of Electric Equipment Important to Safety for
Nuclear Power Plants."

5.0 PROGRAM DESCRIPTION

The EQ Program description in Appendix A provides the supplemental information needed to fully
describe the EQ Program and close COL Information Item 3.11-5. The information is presented
in the context of the additional information needed for a COL application referencing the certified
AP1000 design (and associated Westinghouse Technical Reports). A full program description
requires both the qualification information in subsection 3.11 of the AP1000 DCD and the
information in the Appendix to this TR.
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Appendix A

AP1000 Equipment Qualification Program Description

Westinghouse Electric Company, LLC (the reactor vendor) acts as the contractor for the
Combined License Holder during the equipment design phase, equipment selection and
procurement phase, equipment qualification phase, plant construction phase, and ITAAC closure
phase.

The Combined License holder defines the process and procedures for which the equipment
qualification files are accepted from Westinghouse at system turnover from construction and how
the files are retained and maintained in an auditable format for the entire period that the
equipment is installed and/or stored for future use in the nuclear power plant.

The Combined License holder is responsible for the maintenance of the equipment qualification
file upon receipt from the Reactor Vendor. The documentation necessary to support the
continued qualification of the equipment installed in the plant that is within the EQ Program scope
is available in accordance with 10 CFR Part 50 Appendix A, General Design Criterion 1.

EQ files developed by the Reactor Vendor are maintained as applicable for equipment and
certain post-accident monitoring devices that are subject to a harsh environment. The contents of
the qualification files are discussed in DCD Section 3D.7. The files are maintained for the
operational life of the plant.

For equipment not located in a harsh environment, design specifications received from the
Reactor Vendor are retained. Any plant modifications that impact the equipment use the original
specifications for modification or procurement. This process is governed by applicable plant
design control or configuration control procedures.

Central to the EQ Program is the EQ Master Equipment List (EQMEL). This EQMEL identifies
the electrical and mechanical equipment or components that must be environmentally qualified
for use in a harsh environment. The EQMEL consists of equipment that is essential to
emergency reactor shutdown, containment isolation, reactor core cooling, or containment and
reactor heat removal, or that is otherwise essential in preventing significant release of radioactive
material to the environment. This list is developed from the equipment list provided in AP1000
DCD Table 3.11-1. The EQMEL and a summary of equipment qualification results are
maintained as part of the equipment qualification file for the operational life of the plant.

Administrative programs are in place to control revision to the EQ files and the EQMEL. When
adding or modifying components in the EQ Program, EQ files are generated or revised to support
qualification. The EQMEL is revised to reflect these new components. To delete a component
from the EQ Program, a deletion justification is prepared that demonstrates why the component
can be deleted. This justification consists of an analysis of the component, an associated circuit
review if appropriate, and a safety evaluation, and is released and/or referenced on an
appropriate change document. For changes to the EQMEL, supporting documentation is
completed and approved prior to issuing the -changes. This documentation includes safety
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reviews and new or revised EQ files. Plant modifications and design basis changes are subject
to change process reviews, e.g. reviews in accordance with 10 CFR 50.59 or Section VIII of
Appendix D to 10 CFR Part 52, in accordance with appropriate plant procedures. These reviews
address EQ issues associated with the activity. Any changes to the EQMEL that are not the
result of a modification or design basis change are subject to a separate review that is
accomplished and documented in accordance with plant procedures.

Engineering change documents or maintenance documents generated to document work
performed on an EQ component, which may not have an impact on the EQ file, are reviewed
against the current revision of the EQ files for potential impact. Changes to EQ documentation
may be due to, but not limited to, plant modifications, calculations, corrective maintenance, or
other EQ concerns.
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