Westinghouse Electric Company
Nuclear Power Plants

P.0.Box 355
Pittsburgh, Pennsylvania 15230-0355
USA

U.S. Nuclear Regulatory Commission Direct tel: 412-374-6306

ATTENTION: Document Control Desk Direct fax: 412-374-5005

Washington, DC 20555 e-mail: sterdia@westinghouse.com

Yourref: Project Number 740
Ourref: DCP/NRC1895

May 24, 2007

Subject: AP1000 COL Standard Technical Report Submittal of APP-GW-GLR-038, Revision 1

In support of Combined License application pre-application activities, Westinghouse is submitting
Revision 1 of AP1000 Standard Combined License Technical Report Number 71B. This report completes
and documents, on a generic basis, activities required for COL Information Item 14.4-3 for “Conduct of
Test Program” in the AP1000 Design Control Document. Changes to the Design Control Document
identified in Technical Report Number 71B are intended to be incorporated into FSARSs referencing the
AP1000 design certification or incorporated into the design control document by an amendment to the
design certification. This report is submitted as part of the NuStart Bellefonte COL Project (NRC Project
Number 740). The information included in this report is generic and is expected to apply to all COL
applications referencing the AP1000 Design Certification.

The purpose for submittal of this report was explained in a March 8, 2006 letter from NuStart to the
U.S. Nuclear Regulatory Commission. This revision incorporates changes identified in response to
NRC requests for additional information. Revision 0 of this report was issued in DCP/NRC1778 on
September 21, 2006. This Revision 1 added DCD markups.

Pursuant to 10 CFR 50.30(b), APP-GW-GLR-038, Revision 1, “AP1000 Conduct of Test Programs,”
Technical Report Number 71B, is submitted as Enclosure 1 under the attached Oath of Affirmation.

It is expected that when the NRC review of Technical Report Number 71B is complete, COL Information
Item 14.4-3 will be considered complete for COL applicants referencing the AP1000 Design Certification.

Questions or requests for additional information related to the content and preparation of this report
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.
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Cholsactrosts
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Licensing and Customer Interface
Regulatory Affairs and Standardization
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DCP/NRC1895
May 24, 2007

ATTACHMENT 1

UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the Matter of: )
NuStart Bellefonte COL Project )
NRC Project Number 740 )

APPLICATION FOR REVIEW OF
“AP1000 GENERAL COMBINED LICENSE INFORMATION”
FOR COL APPLICATION PRE-APPLICATION REVIEW

W. E. Cummins, being duly sworn, states that he is Vice President, Regulatory Affairs & Standardization,
for Westinghouse Electric Company; that he is authorized on the part of said company to sign and file
with the Nuclear Regulatory Commission this document; that all statements made and matters set forth
therein are true and correct to the best of his knowledge, information and belief.

W e

W. E. Cummins
Vice President
Regulatory Affairs & Standardization

Subscribed and sworn to

before me thiso? ay

of May 2007.

COMMONWEALTH OF PENNSYLVANIA

Notarial Seal
Debra ‘McCarthy, Notary Public
Monroevglle_Boro, Allegheny County
My Commission Expires Aug. 31, 2009

Member, Pennsylvania Association of Notaries

Ledra p°

Notary Public
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ENCLOSURE 1

APP-GW-GLR-038, Revision 1

AP1000 Conduct of Test Program

Technical Report Number 71B
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this document is to close combined license (COL) item 14.4-3 for
“Conduct of Test Program.” This COL item is listed in Section 14.4 of Design Control
Document (DCD).

In DCD (Reference 1) Section 14.4.3, COL item “Conduct of Test Program” requires the
COL applicant to provide administration procedures and requirements that govern the

activities associated with the plant initial test program. This is information item 14.4-3
and FSER (Reference 2) COL action item 14.4-3.

COL Information Item 14.4-3

“The Combined License application is responsible for a startup
administration manual (procedure) which contains the administration
procedures and requirements that govern the activities associated with
the plant initial test program, as identified in Section 14.2.3.”

1.2 Detailed Scope for COL Action Item 14.4-3

“Conduct of Test Program” is the sole focus of this technical report. This item consists
of a Program Management Description which outlines requirements for the Site
Administrative Startup Manual.

1.3 Closure of COL Item 14.4-3
This technical report:

(1) does not result in any regulatory impacts
(2) does not affect severe accident criteria
(3) will not alter security requirements.

The NRC will have the option to review the AP1000 Startup Site Administrative Manual
once it is completed at a later date. However, based on review of the Program

Management Description contained in this report, the NRC is requested to consider this
COL item closed.

APP-GW-GLR-038 Rev 1.doc Page 3 of 6 |
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20 TECHNICAL BACKGROUND

2.1  Conduct of Test Program

The COL applicant is responsible for a Site Administrative Startup Manual which
contains the administration procedures and requirements that govern the activities
associated with the plant initial test program, per COL Item [4.4-3. Appendix A
provides Program Management Description document which includes a summary
overview of the program administrative process and program controls to be utilized in the
conduct of the AP1000 Site Startup Test Program at a licensed AP1000 operational plant
site.

Program Management Description document in Appendix A outlines the programmatic
requirements and responsibilities for the plant groups involved in the startup and testing
organization for the specified licensed operational power facility. Further, this document
encompasses scope, responsibilities and authority for interfaces and controls to be
implemented between the Plant Owner (Licensee), Westinghouse Electric Corporation
(WEC), the Architect Engineer, and significant supportive organizational groups.

The Program Management Description also provides input to the eventual development
of the AP1000 Startup Administrative Manual.

APP-GW-GLR-038 Rev 1.doc Page 4 of 6 |
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3.0 REGULATORY IMPACT
3.1  Applicable Sections of the NRC’s Final Evaluation Analysis Report

3.2

33

4.0

Section 14.4.3 is the portion of the NRC’s FSER related to the COL Action covered by
this report. However, this section is not impacted by COL Action closure.

Severe Accident Change Criteria

There are no changes that have an impact on the Severe Accident Criteria and there are
no proposed departures from Tier 2 that would affect resolution of a severe accident issue
identified in the DCD. Therefore no license amendment is required.

Security

The closure of this COL Information Item will not alter barriers or alarms that control
access to protected areas of the plant. The closure of this COL Information Item will not
alter requirements for security personnel. Therefore, the closure of this COL Information
Item does not have an adverse impact on the security assessment of the AP1000.

REFERENCES

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

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

APP-GW-GLR-038 Rev 1.doc Page 5 of 6 |
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5.0

DCD MARKUP

The following DCD markups identify how the AP1000 DCD will be modified.

Revise Section 14.4.3 as follows:

14.4.3

Conduct of Test Program

The Combined License information requested in this subsection has been addressed in
APP-GW-GILR-038, Revision 1 (Reference 2). and the applicable changes are
incorporated into the DCD. No additional work is required by the Combined Operating
License Applicant to address the Combined License information requested in this
subsection as delineated in the following paragraph:

The program management description for the process to develop the AP1000 Startup
Administrative Manual is delineated in APP-GW-GLR-038, Revision 1 (Reference 2).

There are no residual open items for COL applicants related to this COL Information
item.

The following words represent the original Combined Operating License Information

Item commitment.

The Combined License applicant is responsible for a startup administration manual
(procedure) which contains the administration procedures and requirements that govern
the activities associated with the plant initial test program, as identified in subsection
14.2.3.

Add new Section 14.4.7 and Reference 1 as follows:

14.4.7

References

1. APP-GW-GLR-038, “AP1000 Conduct Of Test Program," May 2007.

APP-GW-GLR-038 Rev l.doc Page 6 of 6
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APPENDIX A

AP1000 STARTUP SITE ADMINISTRATIVE MANUAL - PROGRAM MANAGEMENT
DESCRIPTION ‘

(19 pages including this page)
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1.0

2.0

2.1

2.2

PURPOSE

The purpose of this AP1000 Startup Program Site Administrative Manual -
Program Management Description is to provide a summary overview of the
program administrative process and program controls to be utilized in the
conduct of the AP1000 Site Startup Test Program at a licensed AP1000
operational plant site.

This document outlines the programmatic requirements and responsibilities for
the plant groups involved in the Startup and testing organization for the specified
licensed operational power facility. Further, this document encompasses scope,
responsibilities and authority for interfaces and controls to be implemented
between the Plant Owner (Licensee), Westinghouse Corporation (WEC), the
Architect Engineer and significant supportive organizational groups.

This Program Management Description also provides input to the eventual
development of the AP1000 Startup Administrative Manual.

SCOPE AND OBJECTIVES
SCOPE

2.1.1 The scope of this Startup Program Management Description is to identify
the programmatic responsibilities, activities, authority and interfaces
between the organizational groups employed in the conduct of the Startup
test program for the specified licensed power facility.

OBUJECTIVES

2.2.1 The document presents an outline of the basic functional relationships,
responsibilities, activities, authority and principles of conduct for the Joint
Test Working Group, and other organizational groups such as the Site
Plant Owner Organization, Westinghouse, and the Architect Engineer,
involved in the AP1000 Site Startup Test Program. Formal descriptions
and functions of the Construction and Installation organizations are
beyond the scope of this document, however, construction and instaliation
functions are referred to in the interface description portion of this Startup
Program Description.

Westinghouse Proprietary Class 3




AP1000 Startup Site Administrative Manual — Program APP-GW-GBY-600 Rev. 0
Management Description

Westinghouse Electric Company Page 6 of 18

2.2.2 This document presents general and informative description of
responsibilities and activities related to the testing of power plant
equipment in the period between system turnover (completion of
construction) until plant acceptance (warranty testing completion).

Westinghouse Proprietary Class 3
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3.0 ORGANIZATIONAL STRUCTURE
3.1 JOINT TEST WORKING GROUP

3.1.1 The Joint Test Working Group (JTWG) will consist of an organizational
group of authorized representative personnel from the Site Plant Owner’s
(Licensee) operations and support group functions, Westinghouse Electric
Company (WEC), Architect Engineer and other test support groups as
identified in this document.

3.1.2 The Westinghouse Startup Manager will have the overall responsibility
and authority for technical direction of the Startup Test Program and will
act as the JTWG Chairman.

3.1.3 The JTWG Chairman will report to the Chairman of the Plant Owner’s
Operations Review Committee (PORC) for matters of Startup test
authority and acceptance.

3.1.4 The JTWG will provide the following administrative oversight activities
associated with the Startup Test Program:

3.1.4.a Review, evaluate and approve Startup Test Program
administrative and test procedures.

3.1.4b Oversee the implementation of the Preoperational Test Program
and the Startup Test Program, including planning, scheduling and
performance of all Preoperational and Startup testing.

3.1.4.c Review and evaluate Construction, Preoperational and Startup
test results and test turnover packages.

3.1.5 At a minimum, the JTWG will be composed of qualified voting members
provided from the following organizations:

o Licensee’s Operations Group
o Licensee’s Maintenance Group
o Site Startup Test Group

o Site Preoperational Test Group

Westinghouse Proprietary Class 3
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. Licensee’s Corrective Action Organization
. Westinghouse Site Engineering Group

. Licensee’s Health Physics/Chemistry Group
o Licensee’s Quality Assurance Group
3.2  SITE CONSTRUCTION GROUP (ARCHITECT ENGINEER)

3.2.1 The Site Construction Group will consist of the following, as necessary to
support the Site Startup Test Program:

. Construction BOP Engineering Group

. Construction Services Group

J Construction Services Procurement Group
J Construction Services Quality Group

. Construction Services Training Group

3.2.2 The Site Construction Group will perform the following functions and
scope of work, as necessary to support the Site Startup Test Program:

3.2.2.a Construction Installation and Testing, including management of
construction testing documentation.

3.2.2.b Construction and Installation activities required to support
Preoperational and Startup Test Programs.

3.2.2.c  Vendor interface and procurement associated with supporting
testing activities.

3.2.2.d Provide manpower and labor as needed to support all testing
activities.

Westinghouse Proprietary Class 3
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3.2.2.e

Turnover of Construction and Installation tested equipment,
systems and testing documentation to the Site Preoperational
Test Group.

3.3  SITE PREOPERATIONAL TEST GROUP

3.3.1 The Site Preoperational Test Group will consist of the following, as

necessary to support the Site Startup Test Program:

3.3.1.a

3.3.1b

Westinghouse Engineering Leads

Preoperational Test Teams

3.3.2 The Site Preoperational Test Group will perform the following functions

and scope of work, as necessary to support the Site Startup Test

Program:

3.3.2.a

3.3.2b

332c¢c

3.3.2d

3.32e

3.3.2f

33249

Coordinate Tagging and maintenance prior to turnover to the
Startup Group to support system acceptance testing (i.e. hot-
functional system testing).

Accept systems for turnover from the installation organization.

Plan, scope and schedule plant systems for test to support
plant Preoperational Test program.

Manage and oversee the testing of plant systems to support
plant hot-functional test program.

Resolve open items and exceptions identified during
implementation of the Preoperational Test Program.

Accept and turn over Preoperational Test Packages to the Site
Licensee (support completion of hot-functional testing program).

Coordinate other support tasks required during Startup Testing
activities with responsible groups (e.g., Licensee’s Organization,
Architect Engineer Organization).

Westinghouse Proprietary Class 3




AP1000 Startup Site Administrative Manual — Program APP-GW-GBY-600 Rev. 0
Management Description

Westinghouse Electric Company Page 10 of 18

3.4 SITE STARTUP TEST GROUP

3.4.1 The Site Startup Test Group will consist of the following, as necessary to
support the Site Startup Test Program:

3.4.1.a Westinghouse Engineering Leads
3.4.1.c Startup Test Teams

3.2.2 The Site Startup Test Group will perform the following functions and scope
of work, as necessary to support the Site Startup Test Program:

3.2.2.a Coordinate Tagging and maintenance prior to System Turnover
to the Licensee to support system and equipment acceptance
testing (i.e., power ascension testing).

3.2.2.b Accept systems from Preoperational Test Group.

3.2.2.c Plan, scope and schedule plant systems and equipment for
test, to support Plant Startup.

3.2.2d Manage and oversee the testing of plant systems and
equipment to support plant power ascension test program.

3.2.2.e Resolve open items and exceptions identified during
implementation of the Startup Test Program.

3.2.2f  Accept and turn over Startup Test Packages to the Site
Licensee.

3.2.2,g Coordinate other support tasks required during Startup Testing

activities with responsible groups (e.g., Licensee’s Organization,
Architect Engineer Organization).

Westinghouse Proprietary Class 3
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4.0

4.1

FUNCTIONAL RESPONSIBILITIES and INTERFACES

FUNCTIONAL RESPONSIBILITIES ASSOCIATED WITH THE TEST PROGRAM TO BE
PERFORMED DURING INITIAL STARTUP OF AN AP1000 PLANT.

411

Initial Plant Test Program

411.a

41.1b

411.c

The initial plant test program consists of a series of tests
categorized as Construction and Installation, Preoperational,
and Startup Tests. These tests are the responsibility of the
AP1000 Combined License Holder (Licensee).

The overall objective of this test program is to demonstrate that
the plant has been constructed as designed, the systems
perform consistent with the plant design, and activities
culminating in operation at full licensed power are performed in
a controlled and safe manner.

As identified in Section 3.0 above, the Licensee will delegate
the implementation and technical direction of this program to
the Joint Test Working Group and its Chairman (\Westinghouse
Startup Manager).

Construction and Installation Tests

41.2.a

41.2b

Construction and Installation tests are performed to determine
that plant structures, components and systems have been
constructed or installed correctly and are operational.

On a system basis, successful completion of this testing

program demonstrates the system is ready for Preoperational
testing.

Westinghouse Proprietary Class 3
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41.2.c The scope of this testing includes the following, at a minimum:
¢ Cleaning and flushing
e Hydrostatic testing
s Checks of electrical writing and equipment
e Valve testing
e Energization and operation of equipment

o Calibration of instrumentation and test equipment

4.1.3 Preoperational Tests

4.1.3.a Preoperational tests are performed after installation and
construction tests, prior to initial fuel loading, and demonstrate
that equipment and systems perform in accordance with
design criteria.

4.1.3.b These tests demonstrate the capability of plant systems to meet
performance criteria so that initial fuel loading, initial criticality
and subsequent power operation can be safely undertaken.

4.1.3.c Preoperational Tests at elevated pressure and temperature are
also referred to as pre-core hot functional tests (PCHFT).
41.3.d The scope of this testing includes the following, at a minimum:

o Demonstrate that essential plant components and systems,
including alarms and indications, meet appropriate design
criteria.

¢ Provide documentation of the performance and condition of
equipment and systems.

¢ Provide baseline test and operating data on equipment and
systems for future use and reference.

e Operate equipment for a sufficient period to demonstrate
performance.

¢ Demonstrate that plant systems operate on an integrated
basis.

Westinghouse Proprietary Class 3
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4.1.4 Startup Tests

4.1.4.a Startup tests begin with initial fuel loading after the
Preoperational Testing has been successfully completed and
are performed to demonstrate the capability of individual
systems, as well as the integrated plant, to meet performance
requirements during initial plant power ascension.

4.1.4.b Startup Tests are grouped into four broad categories:

Initial Fuel Loading and Precritical Tests.
Initial Criticality Tests.
Low Power Tests.

Power Ascension Tests.

4.1.4.c The scope of this testing includes the following, at a minimum;

Install nuclear fuel into the reactor vessel in a controlled
and safe manner.

Verify the reactor core and components, equipment and
systems required for control and shutdown have been
assembled according to design and meet specified
performance attributes.

Achieve initial criticality and operation at power in a
controlled and safe manner.

Verify the operating characteristics of the reactor core and
associated controf and protection equipment are consistent
with design requirements and accident analysis
assumptions.

Obtain the required data and calibrate equipment used to
control and protect the plant.

Verify the plant is operating within the limits imposed by
the Technical Specifications.

Westinghouse Proprietary Class 3
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¢ Provide the plant operating staff the opportunity to obtain
practical experience in the use of normal and abnormal
operating procedures while the plant progresses through
heatup, criticality and power operations.

4.2 INTERFACE CONTROL

4.2.1 The AP1000 Startup Program Site Administrative Manual will provide
direction for interface control of internal and external transfer of
information, design data, test results, documents, etc., from one
AP1000 operating site organization to another.

4.2.2 The Administrative Manual and its supporting procedures will define and
document the responsibilities and authority for overall control of the
transfer of information between organizations (and within each
organization) for:

e Design data

e Test specifications

e Test procedures

e Test packages and test results control

o Correspondence

e Equipment control processes required for support of test execution
o Execution of tests

e Equipment status and capability

e Turnover of systems and equipment from one responsible group to
another

e Reporting and correction of identified defects

¢ Qualification and certification of test personnel

4.2.3 Interface controls provided in the Administrative Manual will include
definition of the functional and physical interface controls involving
structures, systems and components.
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4.3

424

425

4.2.6

Interface controls also assure that the scope and depth of Startup Test
Program will provide clear well documented objective evidence that the
tests have satisfied the requirements of:

e Validity of analytical design bases

e Compatibility with technical specifications

o Compatibility with specified sequence for implementation
¢ Plant equipment capability and reliability

Information associated with the Startup Test Program will be transmitted
across interfaces in a controlled manner, which will identify the status of
the information or document provided and will further identify any
incomplete items which require further evaluation, review or
approval.

Where it is necessary to initially transmit information orally or by other
informal means, the transmittal will be confirmed promptly by a
controlled document.

STARTUP ADMINISTRATIVE MANUAL AND PROCEDURES USED FOR PROGRAM CONTROL

431

Startup Administrative Manual and administrative procedures will provide
detailed requirements that govern the execution of activities associated
with the conduct of the initial test program, including the organization,
structure and functional relations of the Joint Test Working Group and the
Startup Organization.

4.3.2 The Startup Administrative Manual will, at a minimum, include sections

addressing the following:

4.3.2.a OQrganization and functional relations of the JTWG (Joint Test
Working Group)

Procedures will be established for the JTWG and its make up.
Use and responsibilities of personnel from the utilities operation
and maintenance groups supplemented with vendor and
construction personnel will be defined.
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43.2b

43.2.c

43.2d

432e

43.2f

43249

Startup administrative and test procedures preparation, review,
approval, revision and change

Detailed procedures will be established for preparation of the
administration and test procedures, including their review,
approval, revision and change.

Planning, preparation and performance of startup tests

Detailed procedures will be established for planning and timely
performance of the startup tests.

Startup test evaluation and approval

Procedures will be established for the startup test evaluation
and approval. Such procedures will address the responsibility
for preparation, conduct, and on-shift evaluation and
subsequent review by the JTWG.

Process controls for turnover of systems from Westinghouse
and the Architect Engineer of construction tests to the JTWG for
additional testing, operation and maintenance

Procedures will be established to assure proper review of the
post construction and installation prerequisite testing of all
components prior to the turnover to the startup organization for
subsequent preoperational testing. The test results are
reviewed not only by the responsible staff organization, but also
by the JTWG.

Work permits and system tagging

Procedures will be prepared to assure that proper work permits
are established and tracked to ensure work completion and
system and component condition and status are documented at
all times.

Reporting and elimination of defects during startup

Procedures that delineate the reporting, tracking and methods
used to assure elimination of defects will be established. The
details of these procedures are dependent on the systems, type,
and level of the defect.
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432h JTWG document control

Procedures will be developed to assure proper recording,
documenting and control of all Startup related documents. This
includes the transfer of information between organizations and
within each organization associated with Startup activities (i.e.,
interface controls).

432 Control of keys/electrical jumper/lifted lead/mechanical jumper
and blind flange

Procedures will be established to assure proper control of
keys/electrical jumpers/lifted leads/mechanical jumpers and
blind flanges. These procedures include sign in and out and
summary of system conditions with requirements regarding
tagging and removal of tags.

4.3.2j On-site short term startup test scheduling and authorization

Procedures will be established which deal with the process of
establishing personnel responsibility for short-term scheduling
and authorization. The scope of this responsibility will depend
upon the nature of the test schedule and its impact.
Requirements and authority for moving beyond selected
milestones within a given test phase will be established.

432k Test configuration control

Procedures will be established for implementation of methods
used to monitor the as-tested status of each system and any
modifications, including retest requirements deemed necessary
for systems undergoing testing or that have already been
completed tested.

4321 Certification of Test Personnel

Procedures will be prepared to ensure that all test personnel
have adequate training, qualification and certification. Records
will be kept for extent of experience, involvement in procedure
and test development, training programs, and level of
qualification.
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5.0

5.1.

6.0

6.1

6.2

6.3

4.3.3 Controls for the format, generation, approval, issuance and use of specific
Test Specifications and Test Procedures will, at a minimum, include the
following for each phase of Startup test procedures and/or test
specifications:

¢ Objectives for performing the test.

o Test prerequisites.

¢ Initial test conditions.

¢ Precautions required for personnel and equipment safety.
e Test performance directions.

¢ Data requirements including documentation.

o Criteria for test results evaluation.

¢ Reconciliation methods and analysis as required.

e Test approval and distribution to affected groups.

TEST ACCEPTANCE AUTHORITY

TEST ACCEPTANCE AUTHORITY INCLUDES:

5.1.1 The AP1000 COL Licensee (Plant Site Organization) is responsible for
the final review and acceptance for individual tests performed.

5.1.2 The Licensee is responsible for review of overall test results and for
review of selected milestones or hold point within the test phases
(Construction, Preoperational and Startup).

5.1.3 Test records will be retained in accordance with USNRC Regulatory
Guide 1.28.

REFERENCES

USNRC Regulatory Guide 1.28, Quality Assurance Program Requirements
(Design and Construction), Rev. 3

APP-GW-GL-700, Revision 15, AP100 Design Control Document (DCD), Tier
2, Chapter 14, Initial Test Program

USNRC Regulatory Guide 1.68, Initial Test Programs for Water-Cooled Nuclear
Power Plants, Rev. 2
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