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File No: G3.14, G3.16,
69.2, 69.1

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

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

Dear Mr. Knighton:

South Texas Project Electric Generating Station
Units 1 & 2
Docket Nos. STN 50-498 and STN 50-499
Draft FSAR Chapter 14.2 and
Questions 423.1 through 423.35

Recently, Houston Lighting and Power's Startup department underwent
organizational changes which included a new Startup Manager. Also, changes
have been incorporated into STP's design which subsequently affected the
Startup Test Program. The attached rewrite of Chapter 14.2, including the
preoperational and initial test summaries and the associated revised
responses to NRC Questions 423.1 through 423.35, are being submitted for your
review and concurrence prior to a formal amendment to the South Texas Project
Electric Generating Station FSAR,

After you have reviewed the attached revision, we would like to discuss
this submittal with you and your staff. We will contact our Licensing
Project Manager to set a schedule for this meeting.

If you should have any questions on this matter, please contact Mr,
Michael E. Powell at (713) 993-1328,

Very truly yOMrs,
\‘ d \
W Ce )

M. R. Wisenbuyg
Manager, Nuclear Licensing
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FSAR CHAPTER 14

14.2 Initial Test Program

14.2.1 Summary of Test Program and Objectives. The South Texas Project's
Initial Test Program is based on the requirements of 10CFR50.34, 10CFRS50
Appendix B, FSAR Chapter 17.2 - Quality Assurance Program and NRC Regulatory
Guide 1.68. The program includes the period from completion of Construction
and release to the HL&P Startup organization for testing through the ascension
to full power.

The initial test program is designed to provide the necessary assurance that
the facility can be operated in accordance with the design requirements and in
a manner that will not endanger the health and safety of the public by
satisfying the following objectives:

a) To provide assurance that systems perform in accordance with design.

b) To assure that plant operating and emergency procedures are proven
adequate, to the extent practicable, during the performance of the

program.
¢) To provide adequate administrative controls to govern the program.

d) To train and familiarize plant operating and technical staff in the
operation of the facility.

14.2.1.1 Test Program Categories. The Initial Test Program is divided into
three categories: Prerequisite Testing, Preocperatioral/Acceptance Testing,
and Initial Startup Testing.

a) Prerequisite Testing - Testing begins vpon jurisdictional transfer
(Release-for-Test) of individual components, subsystems, systems, and
structures from Construction to the HL&P Startup organization.

Objectives of this testing is to verify the integrity and design of
components and systems and provide documented test results. Testing is
conducted according to generic and specific procedures. In general, such
tests are: instrument calibration, electrical component tests (megger,
continuity, trip points, etc.) pump and motor rotation and vibration
checks, system flushing and cleaning.

b) Preoperational Testing - Testing begins upon completion of prerequisite
testing on individual safety-related subsystems/systems and includes
successful completion of the preoperational tests prior to system
turnover tO Operations. Objectives of preoperational testing is to
verify that safety related components and systems operate in accordance
with design. Preoperational tests are performed on systems as the Test
Summaries describe in Section 14.2.12.2.

26425/0216s
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Acceptance Testing - Testing begins upon completion of the individual
non-safety related subsystem/system and includes successful completion of
the acceptance testing prior to system turnover to operations. Objective
of acceptance testing is to verify that components and systems are
functional and can support plant operations. Acceptance tests procedure
differ from preoperational test procedures in the review cycle as
described in Section 14.2.3.1.

Initial Startup Testing - Testing begins with turnover of the system to
Operations and encompasses initial core loading, criticality, zero power
operation and ascension to full power.

Objectives of the initial startup test program are to verify the nuclear
parameters of the reactor and plant operation while minimizing danger to
the public health and safety. Initial startup testing shall also
demonstrate safe and efficient operability of the plant and detect
potential design deficiencies. Initial startup tests are performed as
described in Section 14.2.12.3.
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14.2.2 Organization and Staffing. Houston Lighting and Power Co. (HL&P) has
overall responsibility for the initial test program of South Texas Project.
Prerequisite and Preoperational/Acceptance testing is directed by the HL&P
Startup Manager. The Nuclear Plant Operations Department (NPOD) under the
direction of the HL&P Plant Manager is responsible for initial startup testing.

The HL&P Startup Organization is responsible for scheduling, performance, and
documentation of Prerequisite, Preoperational/Acceptance testing, as well as
providing necessary coordination and direction to various groups providing
assistance to Startup.

Nuclear Plant Operations Department (NPOD) is responsible for scheduling,
testing and completion of the initial startup testing as defined in Section
14.2.12.3, as well as providing the necessary coordination and direction to
various groups providing assistance to NPOD.

14.2.2.1 Startup Organization. The HL&P Startup Manager has overall
responsibility and commensurate authority for the performance of Prerequisite
and Properational/Acceptance testing, reporting directly to the Deputy Project
Manager, South Texas Project.

Responsibilities of key personnel in the HL&P Startup organization are as
follows.

1. Startup Manager
0 Manage, direct, schedule, and ensure that Prerequisite and Acceptance/
Preoperational Tests are conducted in accordance with the Startup
Manual.

0 Review and approve prerequisite, preoperational and acceptance test
procedures, test procedure revisions, and test procedure results.

o Turnover systems to the NPOD Plant Manager.
0 Serve as chairman of the Joint Test Group. (JTG)

0 Approves preoperational test procedures and test results recommended
by JTG members.

0 Review and recommend approval of requests for design changes
identified by Startup during testing.

0 Review and approve Startup Administrative Instructions in the Startup
Manual.

o Establish and implement the Startup certification, training and
indoctrination program.

0h425/02165%
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2. Test Group Supervisors

0

o]

Develop requirements for component and system releases from
Construction to Startup and subsequent system Turnovers to the Nuclear
Plant Operations Department.

Accept turnover of components, subsystems/systems from Construction to
Startup.

Direct the development of procedures for testing and collection of
test data.

Direct the conduct of Mechanical, Electrical, or Instrument and
Control testing.

Present preoperational test results with recommendations for approval
to the Joint Test Group.

Assume the duties of the Startup Manager in his absence.

3. Startup Supervisors

0

Assign Startup Engineer/Technician for each test identified on
assigned systems.

Supervise the activities of, and provide guidance to, the assigned
Startup Engineers/Technicians.

Coordinate and supervise the preparation of test procedures.

Provide technical guidance and assistance in the preparation of test
procedures.

Determine the testing requirements, sequence, and test method on
assigned systems. Recommend scheduling changes as necessary to
support the testing effort.

Review and recommend approval of test procedures and test procedure
modifications. Approve or recommend approval of test results.

Coordinate system releases by establishing the prerequisites for, and
recommend acceptance of subsystem or system releases from Construction.

Assume the duties and responsibilities of a Test Group Supervisors as
assigned.

26425/0216%
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14.2.2.2 Nuclear Plant Operations Department. The NPOD directs the fuel
loading and is responsible for the operation of the plant during initial
startup testing. NPOD personnel assume responsibility for performing
preventive and selected corrective maintenance activities on plant components
when they are released from Construction to the Startup organization. NPOD
personnel are assigned to assist Startup Engineers to operate permanent plant
equipment which has been released from Construction to the Startup
Organization.

The duties and responsibilities of the NPOD during plant operation are
described in Chapter 13. The duties of key NPOD personnel with regard to the
initial plant test program are summarized below.

1. Plant Manager

The Plant Manager has overall responsibility for Plant Operations
conducted by the Nuclear Plant Operations Department.

2. Plant Superintendent

The Plant Superintendent has direct responsibility for initial startup
testing. The Plant Superintendent or his representative is a member of
the Joint Test Group (JTG) and provides liason with the JTG and the

NPOD. The Plant Superintendent provides an analysis of plant schedules,
operator training schedules, and operating staff workloads. The Plant
Superintendent coordinates required changes to plant operating procedures
based upon test results.

3. Reactor Operations Superintendent

The Reactor Operations Superintendent is responsitle for the operation of
equipment in the custody of the NPQOD, providin: personnel from the
Reactor Operations Division (as required) to suy-)-t testing activities,
and directing the development of plant operatirg procedures.

The Shift Supervisors report to the Operations Supervisor for their
respective units and are responsible for operation of the plant during
assigned shifts.

4. Maintenance Superintendent
The Maintenance Superintendent is responsible for performing preventive
and corrective maintenance on components and systems released to the HL&P

Startup Organization, except in cases when the Startup Manager elects to
have corrective maintenance performed by others.

26425/02165
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Chemical Operations and Analysis Superintendent

The Chemical Operations and Analysis Superintendent is responsible for
the operation of chemical process systems and for ensuring that chemistry
requirements are maintained. He will provide personnel from the Chemical
Operations and Analysis Division as “equired to support conduct of
testing activities.

Technical Support Superintendent

The Technical Support Superintendent provides qualified personnel to
function as Test Directors for initial startup tests and other personnel
from the Technical Support Division as required to support testing
activities. He is also responsible for the technical direction and
implementation of the initial startup testing program.

The Reactor Performance Supervisor reports to the Technical Support
Superintendent and is responsible for the preparation of initial startup
test procedures, supervision of activities related to the proper conduct
of initial startup test, and the review of test data.

A minimum of eight NPOD engineers, directed and coordinated by the
Technical Support Superintendent are involved in initial startup
testing. These personnel are assisted, as necessary, by Westinghouse and
HL&P Startup personnel. In addition, other NPOD personnel support
initial startup testing by:

1. Preparing procedures

2. Assisting in the performance of tests.

3. Performing preventive and corrective maintenance on permanent
plant equipment.

4. Operating permanently installed plant equipment for testing.

Those engineers involved i1n initial startup testing receive training to
provide them with a knowledge of the administrative controls to which
they must adhere. In addition, they are familiar with previous test
activities in their area of responsibility from their review of
applicable preoperational and initial startup test procedures and test
results.

14.2.2.3 Bechtel Energy Corporation. BEC, under the direction of HL&P, has
been designated as the Architect-Engineer and the Construction Manager of
STP. As the Engineer, BEC provides a representative to serve as a member of
the Joint Test Group. As the Construction Manager, BEC coordinates
construction activities to support testing requirements.
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14.2.2.4 Westinghouse Electric Corporation. Westinghouse Installation
Services provides onsite technical assistance to HL&P during the startup
testing and initial operation of the NSSS. MWestinghouse onsite personnel
provide technical assistance and act as technical liason with Westinghouse
headquarters to resolve problems within the Westinghouse scope. The
Westinghouse NSSS Site Installation Services Manager is a member of the Joint

Test Group.

14.2.2.5 Other Technical Specialists. In addition to the staff described in
Section 14.2.2, HLE&P will augment this staff with personnel from other
contractors and vendors, as necessary.
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14.2.2.6 Joint Test Group. The JTG reviews and recommends for approval
preoperational test procedures, revisions, and results. It is composed of the
following members, as a minimum:

HL&P Startup Manager - Chairman & Approval Authority

HL&P NPDD Representative

HL&P Nuclear Engineering and Construction (NECD) Representative
BEC Engineering Representative

Westinghouse NSSS Representative

Each member of the JTG has a designated alternate with full authority to act
in the absence of the member.

14.2.2.7 Plant Operations Review Committee. The Plant Operations Review
Committee (PORC) reviews and recommends approval of initial startup test
procedures. The membership of the PORC is described in the Technical
Specifications.

14.2.2.8 Qualification. Those personnel who perform, review and evaluate
activities directly related to Prerequisite, and Preoperational/Acceptance
test program are qualified to perform such activities through previous
experience and/or training. The qualification of these personnel conform to
the requirements specified in Reg. Guide 1.58, as discussed in Table 3.12-1 of
Chapter 3.

The education, training and experience requirements for those persons who
conduct inftial startup testing are detailed in Chapter 13, "Conduct of
Operations.”
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14.2.3 Test Procedures

14.2.3.1 Prerequisite, Preoperational/Acceptance Test Procedures. The
prerequisite and preoperational/acceptance tests are conducted utilizing
detailed procedures. These procedures demonstrate, to the extent practical,
the capability of components, subsystems/systems and structures to meet their
design intent. These procedures are prepared under the direction of and
approved by the HL&P Startup Manager.

Prerequisite testing will normally be completed prior to the start of
preoperational/acceptance testing. Exceptions will be reviewed by the Startup
Manager prior to proceeding with preoperational/acceptance testing.

Acceptance test procedures are prepared for non-safety related systems but are
not reviewed by the Joint lest Group. Preoperational tests for safety-related
systems are prepared in the format described in 14.2.3.3 and submitted to the
Joint Test Group for review.

14.2.3.2 Inftial Startup Test Procedures. The ir‘tial startup test
procedures govern those tests performed during and “ollowing fuel loading.
These include fue! loading, precriticality tests, initial criticality, low
power testing, and power ascension tests that confirm design bases and
anticipated plant conditions. These procedures are prepared utilizing
references from appropriate design documents and technical specifications.
The tests are prepared and performed under the direction of the NPOD Plant
Manager.

Procedures and test results are reviewed and approval recommended by
representatives of the Plant Operations Review Committee (PORC) and
Westinghouse (for NSSS only). The NPOD Plant Manager is responsible for final
approval of initial Startup test procedures, revisions and test results.

14.2.3.3 Procedure Format. Details for the preparation of preoperational
test procedures are contained in the Startup Manual. Details for the
preparation of initial startup test procedures are contained in the Plant
Procedures Manual. Test procedures will contain the following information, as
applicable:

1.0 OBJECTIVES. The objectives shall be clearly stated to provide a
concise, nongquantitative description of the test's purpose and scope.

2.0 ACCEPTANCE CRITERIA. The established criteria which must be met to

verify that system performance is acceptable, and may be either
quantitative or qualitative.

3.0 REFERENCES. List of documents which support the procedure's

objectives and acceptance criterfa. References are identified by
document title, number, and revision (number and/or date) as appropriate.
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4.0 PREREQUISITES. The activities normally required to be completed
prior to the start of the tests are stated here.

5.0 INITIAL CONDITIONS. Those conditions which must be established or
satistied prior to testing, are stated including a list of required test
equipment, equipment identification and any special equipment
configuration.

6.0 PRECAUTIONS AND NOTES. Special precautions and limitations needed
for the safety of personnel or equipment, including general notes
relating to conduct of the test such as special tagging requirements, use
of special lineups, and methods to minimize effects of the test on other
systems are listed.

7.0 DETAILED TEST PROCEDURE. This describes the procedure to followed
during conduct of the test. Data required by this procedure is recorded
in the body of the procedure or on data sheets attached to the procedure.

8.0 SYSTEM RESTORATION. This lists the steps by which the system is
returned to a specified or operational status fol'owing testing.

Examples include the removal and sign off of jumpers, removal of special
test instruments and equipment, restoration of instrument settings, etc..

9.0 SUPPORTING MATERIAL. This will include appendices, tables, figures,
checkoff lists, lineup lists, data sheets, as necessary.

10.0 ATTACHMENTS. [Items generated during test performance, such as
recorder tracings, will be identified by test procedure number and step,
and attached to the procedure.
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14.2.4 Conduct of the Test Program

14.2.4.1 Administrative Controls. Administrative Controls of the HL&P
initial test program are contained in the Startup Manual and the appropriate
NPOD plant procedures. These instructions and procedures provide detailed
guidance to assure that test prerequisites have been met including
requirements for inspections, checks, etc. They also require the
identification of test personnel completing data sheets, conduct of testing,
tagging, etc..

During the transition between preoperational and initial startup testing,
continuity is maintained between the Startup Group and the NPOD through the
following administrative controls:

1. The NPQD Representative or member of the Joint Test Group provides the
inte. face between NPOD and the Startup Organization. The plant
Superintendent is responsible for the coordination of NPOD activities in
support of the startup efforts.

2. Administrative control of systems, subsystems, or equipment is
transferred between the Startup Group and the NPOD by use of a formal
transfer mechanism.

3. Prior to initial fuel loading and the commencement of initial startup
testing, a comprehensive review of preoperational tests is conducted to
provide assurance that the required plant systems and structures are
capable of supporting the initial fuel loaaing and subsequent startup
testing.

4. NPOD administrative and operating procedures for the STP are utilized, as
appropriate, by the Startup Organization.

Following completion of the initial startup tests, results are reviewed and
evaluated by the Reac*tor Performance Supervisor and the Technical Support
Superintendent. Results are approved by the Plant Manager prior to
progressing to the next associated test. Hold points are established in the
power ascension program.

14.2.4.2 Maintenance/Modification Procedures. A work request 15 used to
initiate corrective maintenance to systems that have been released to the
Startup Organization. The work request form assigns responsibilities for
performing the work and identifies retest requirements. Completed work
requests are reviewed to ensure retest requirements are addressed. Required
procedure changes and resulting retests are reviewed and signed off as
specified in the Startup Manual. Design related problems are submitted to the
responsible design organization as directed by the Instruction in the Startup
Manual.

26425/0216s
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14.2.4.3 Test Performance. The Startup Manager/Plant Manager assigns a Test
Director to direct the tests utilizing approved procedures. A copy of the
preoperational or initial startup test procedure is in the test area during
the test.

For initial startup tests, each approved test procedure contains the sign-off
provisions for the prerequisite and procedural steps as required to control
test performance and the sequence of testing. The Test Diractor and the Shift
Supervisor verify that the test prerequisites have been met. The Test
Director is responsible for initialing the test procedure to indicate
completion of the procedural steps.

If, during the performance of the test, the test cannot be conducted as
written, the Test Director obtains an interim revision approval prior to
proceeding with that portion of the test. The process of obtaining approval
for revisions to preoperational testing procedures is controlled by the
Startup Manual.

Temporary changes to initial startup procedures, which clearly do not change
the intent of the approved procedures, shall be approved prior to
implementation by two members of the plant staff, at least one of whom holds a
Senior Reactor Operator's License on the unit affected. Changes to procedures
which may involve a charge to the intent of the original procedure shall be
approved as a revision by the Plant Manager prior to implementation of the
change.
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14.2.5 Review, Evaluation ano Approval of Test Results

14.2.5.1 Prerequisite Test. As prerequisite tests are completed, the test
data is reviewed by an Engineer assigned by the Test Group Supervisor and
approved by the Startup Manager. Exceptions to completed tests are reviewed
prior to the start of Preoperational testing on the associated systems.

14.2.5.2 Preoperational Test. Upon completion of a preoperational test, a
Level III Engineer reviews the test results and writes a test report. The
test report addresses any deficiencies or exceptions with recommendations for
correction, as necessary. The completed preoperational test results, and test
report are submitted to the JTG for review and resolution of design problems
by the original design organization. Approval is by the Startup Manager.

14.2.5.3 Acceptance Test. Upon completion of an acceptance test, a Level III
Engineer reviews the test data and submits it to the Startup Manager for
approval. Exceptions to completed tests are reviewed prior to the start of
related preoperational testing. Design related problems are submitted to the
responsible design organization as directed by the Instructions in the Startup
Manual.

14.2.5.4 Initial Startup Test. Completed initial startup test procedures are
reviewed by the Reactor Performance Supervisor for conformance with testing
requirements and for acceptance of the test results. Following this review,
the procedures are submitted to the Technical Support Superintendent for
review and evaluation. The Plant Manager approves the escalation of power to
the next testing plateau pending satisfactory completion of required testing
at the respective power levels.

The initial startup testing phase of the test program is subdivided into the
following categories: 1initial fuel load, precritical testing, initial
criticality and low-power physics testing, and power ascension testing. It
ends with the plant at 100 percent power. Each subdivision is a prerequisite
which must be completed, reviewed, and approved before tests in the next
category are started. Power ascension tests are scheduled and conducted at
predetermined power levels. The safety of the plant is not totally dependent
on the performance of untested systems during the initial startup test
program. Insofar as practical, the 25 percent power leve! will not be
exceeded without having tested systems which are reiied upon to prevent, to
Iimit, or to mitigate the consequences of postulated accidents; however,
testing on some of these systems wiil not be compieted prior to exceeding 25
percent power. The testing plateaus to be used for STP initial startup
testing are at 30, 50, 'S, 90, and 100 percent of rated power and are
accomp!ished in ascending ourder of power level.
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The plateaus for the power ascension testing are indicated in each test
summary. Results from each test conducted at a given plateau are evaluated
prior to proceeding to the next level. For those tests which result in a
plant transient, for which a realistic plant transient performance analysis
has been performed, the test results are compared to the results of the
realistic transient analysis rather than the results of the transient analysis
based on accident analysis assumptions.

It is intended that the preoperational testing be completed prior to
commencing initial fuel loading. Any testing identified which has not been
completed is reviewed by the JTG and PORC. Technical justification for not
completing any preoperational testing and a schedule, including power level
for completion of testing, is provided.
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14.2.6 Test Records. Test records are filed and maintained as part of the
plant's historical record at the facility in accordance with HL&P's
requirements for record retention. The official test copies of the completed
test procedure, with the associated data, including data sheets, tables, logs,

chart recordings, etc., is included in the file.
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14.2.7 Conformance of Initial Test Program with Regulatory Guides. The
Regulatory Guides used, as app!icable, to develop the initial test program are
listed in Chapter 3 Table 3.12-1.
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14.2.8 Utilization of Reactor Operating and Testing Experience in Development
of the Initial Test Program. HL&P utilizes operating and testing experience
from other nuclear plants to develop test procedures and to alert personnel to
potential problem areas. This is in accordance with NUREGO737 item I.C.5.

Data is accumulated from NRC and INPO documents. Typically, these documents
are:

0 Inspection and Enforcement Bulletins

0 Inspection and Information Notices

0 Vendor Inspection Reports

(o] Generic Letters

0 Significant Event Reports

0 Significant Operating Experience Reports

0 Operating and Maintenance Reminders

These documents are distributed by Nuclear Licensing to affected
organizations. Reviews examine pertinent operating data on similar plants
occuring during a period of two years prior to the review. These reviews are
to be completed in sufficient time to permit the findings to be incorporated
into the initial test program.

Nuclear Licensing is responsible for the initial review and distribution of
the documents. The HL&P Startup Manager and Plant Manager ensures that

reviews are conducted and the information is utilized in the preparation of
the initial test program, as required.
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14.2.9 Trial Use of Plant Operating and Emergency Procedures. Plant
procedures that are used or referenced during the initial test program include
plant operating procedures, maintenance procedures, emergency procedures,
chemistry procedures and radiation protection procedures. The schedule for
developing these plant procedures is described in Chapter 13.

Adequacy of plant procedures is checked to the maximum extent possible during
the initial test program.
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Throughout this period, samples of the primary coolant are obtained and
analyzed for boron concentration.

Successive stages of control rod assembly group withdrawal and of boron
concentration reduction are monitored by observing changes in neutron count
rate, as indicated by the permanent source-range nuclear instrumentation, as
functions of group position during rod motion, reactor coolant boron
concentration, and primary water addition to the RCS during dilution.

Inverse count-rate ratio monitoring is used as an indication of the proximity
and rate of approach to criticality during control rod assembly group
withdrawal and during reactor coolant boron dilution. A cautious approach to
criticality is conducted to prevent passing through criticality on a period
shorter than approximately 30 seconds (less than 1 decade per minute).
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14.2.12 Individual Test Descriptions. The initial plant test program is
separated into three distinct phases to provide an efficient, comprehensive,
and manageable program.

14.2.12.1 Prerequisite Testing. Prerequisite Testing includes requirements
for verification and/or completion of various component related testing
activities which should normally be compieted prior to performing
preoperational tests.

The type and extent of prerequisite testing on an individual system, as well
as the responsibility for completing such tests, is specified by the Startup
Organization. Prerequisite tests are conducted to verify installation,
cleanness, integrity, continuity, and operation.

14.2.12.2 Preoperational/Acceptance Testing. Preoperational/Acceptance
testing includes the requirements for compietion of various testing activities
in order to demonstrate the functional and operational capabilities of systems
prior to the initial fuel loading.

The following 1ist of safety-related and non cafcty-related systems will be
preoperational/acceptance tested. The test summaries for the safety-related
systems provide the general objectives and acceptance criteria for the system
test. The specific details, objectives, acceptance criteria and prerequisites
are included in the individual test procedure.

The safety-related systems that will be preoperational tested are listed below:
1. Plant Emergency Lighting Preoperational Test Summary

2. Communications System Preoperational Test Summary

3. 125-vdc, IE Battery Systems Preoperational Test Procedure Summary

4. 1E AC Power Distribution System Preoperational Test Summary

5. 1E 120-vac, Systems Preoperational Test Summary

6. Control Room Envelope Heating (HVAC) Preoperational Test Summary

o Reactor Containment Fan Cooler (RCFC) System Preoperational Test Summary
8. Main Steam Isolation Valve Cubicle HVAC System Preoperational Test Summary

9. Mechanical Auxiliary Building (MAB) HVAC Systemn Preoperational Test
Summary

10. Electrical Auxiliary Building (EAB) HVAC System Preoperational Test
Summary

26425/0216s
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11. Diesel-Generator Building (DGB) HVAC System Preoperational Test Summary
12. Fuel-Handling Building (FHB) HVAC Sy:ctem Preoperational Test Summary

13. Essential Cooling Water (ECW) Intake Structure HVAC System Preoperational
Test Summary

14. Containment Hydrogen Monitor Preoperational Test Summary
15. Solid-State Protection System (SSPS) Preoperational Test Summary

16. Engineered Safety Features Actuation System Train A, B, and C,
Preoperational Test Summary

17. Integrated Safeguards Actuation Preoperational Test Summary

18. Reactor Coolant Pressure Boundary (RCPB) Leakage Detection Sys*tem
Preoperational Test Summary

19. Nuclear Instrumentation System (NIS) Preoperational Test Summary

20. Process and Area Radiation Monitoring System (RMS) Preoperational Test
Summary

21. Fire Protection System (Water Subsystem) Preoperational Test Summary
22. Primary Sampling System Preoperational Test Summary

23. Reactor Coolant System Hydrostatic Test Summary

24. Pressurizer Relief Tank Preoperational Test Summary

25. Safety Injection System Preoperational Test Summary

26. Residual Heat Removal (RHR) System Preoperational Test Summary

27. Containment Spray System Preoperational Test Summary

28. Chemical and Volume Control System (CVCS) Preoperational Test Summary
29. Standby Diesel Generator Preoperational Test Summary

30. Boron Recycle System Preoperational Test Summary

31. Main Steam (MS) System Preoperational Test Summary

32. Auxiliary Feed Water (AFW) System Preoperational Test Summary

26425/0216s
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The following 1ist of non-safety related systems identified in keg. Guide 1.68
Appendix A will be Acceptance Tested:

1. Condensate System

Feedwater System

Condenser Air Removal System

Heater Drip system

Turbine Vents, Drains and Extraction Steam System

Steam Generator Blowdown System

Ny s W

Electro-Hydraulic Controls System

Circulating Water System

=T - -]

Open Loop Auxiliary Cooling System
10. Closed Loop Auxiliary Cooling System
11. Instrument Air System

12. Chilled Water Systems

13. Containment Bldg Misc. HVAC Systems
14, Auxiliary Bldgs. HVAC Systems

15. Turbine Bldg. HVAC System

16. Miscellaneous Bldgs. HVAC Systems
17. Cranes and Hoists (JZ01 to JZ09)

18. Freeze Protection

19. Refueling Machine

20. Site Radio System, Communications Telephones
21. Seismic Monitoring System

22. Rod Control System

23. Loose Parts Monitoring System

24. Flux Mapping System

25. Incore Thermocouple System

26425/0216s
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27.
28.
29.
30.
3.
32.
33.

Incore Thermocouple - RTD Cross-calibration
Rod Position Indication System

Main Turbine System

BOP Chemicail Feed System

13.8 KV Auxiliary Power Buses

4 KV Auxiliary Power Buses

480 V Auxiliary Power Distribution

Main, Auxiliary and Standby Transformers

Page 28
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1. Plant Emergency _ighting Preoperational Test Summary

a. Test Objective

Purpose of the teit is to demonstrate the emergency lighting systems
respond to a loss of normal lighting as per design.

bh. Acceptance Criteria
The emergency lighting system provides adequate illumination for
access to safety-related control equipment for the designed duration
following a loss of normal lighting.

¢. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are avafilable.
d. Test Method

1) De-energize the normal area lighting and verify that the ac
and/or dc emergency lighting system responds as per design.

27555/03045



Page 2

STP FSAR

2. Communications System Preoperational Test Summary

a. Test Objective

The test will demonstrate that the Communications System meets
requirements for all designed modes of operation.

b. Acceptance Criteria

The Communication System performs as described in applicable design
documents.

€. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method

Verify both on-site and off-site communication systems function as
per design.

27555/03245
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< @ 125VDC 1E Battery Systems Preoperational Test Summary

a. Test Objective

This

test will demonstrate that the battery and associated chargers

meet the design intent.

b. Acceptance Criteria

1

2)

The battery will maintain the terminal voltage equal to or
greater than the design minimum during the calculated service
profile load cycle.

The battery chargers provide the designed battery recharge and
steady-state load response.

c. Prerequisites

1

2)

3
d. Test

D

2)

27555703045

Construction has released the system for test in accordance with
the Startup Manual.

Required prerequisite tests have been completed.

Required support systems are available.

Method

Apply test load equivalent to calculated service profile values
and verify the battery terminal voltage meets the design

requirement.

Recharge battery from designed minimum value and verify battery
chargers provide the required response.
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4. 1€ AC Power Distribution Preoperational Test Summary

a. Test Objective

The purpose of this test is to demonstrate that the 1E AC power
systems satisfy the distribution design requirements.

b. Acceptance Criteria

Interlocks, controls, and power distribution from required off site
sources perform as described in applicable design documents.

¢. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required supports systems are available.
d. Test Method

1) Verify the source and feeder breakers meet the power
distribution design intent by functional operation.

27535/0304s
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1E 120VAC Systems Precoperational Test Summary

a. Test Objective

The purpose of the test is to demonstrate the ability of the 1E
120VAC systems to meet the design intent.

b. Acceptance Criteria
Both the preferred (INVERTER) and alternate (REGULATING TRANSFORMER)
sources perform as per design in supplying nominal 120 VAC to the 1E
Vital Instrument Distribution Centers.

c. Prerequisites

1) Construction has releas2d the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method

1) Verify the preferred and alternate sources meet the design
requirements for voltage, regulation and switching capability.

27555/0304s
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6. Contro! Room Envelope HVAC System Preoperational Test Summary

a. Test Objectives

This

test will demonstrate that the Control Room HVAC System provides

adequate cooling to the Control Room and it's areas and the Control
Room environment is maintained as designed.

b. Acceptance Criteria

b}

2)

The Control Room HVAC System operates at design pressure and in
accordance with design requirements.

Automatic controls an' interlocks function in accordance with
design.

c. Prerequisites

P

2)

3

4)
d. Test

1

2)

27555703045

Construction has released the system for test in accordance with
the Startup Manual.

kequired prerequisite tests have been completed.

Required support systems are available.

System air balancing has been completed.

Method

The Control Room HVAC System will be operated in its design
modes of operation to verify controls and interlocks and to

determine system operating characteristics.

The Air Filtration Units operate in accordance with design
requirements.
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7. Reactor Containment Fan Cooling (RCFC) System Preoperational Test Summary

a. Test Objectives

This test will demonstrate that the Reactor Containment Fan Cooling
System provides adequate cooling to the reactor containment areas and
cperates per design.

b. Acceptance Criteria

1) The Reactor Containment Fan Cooling System operates in
accordarce with design requirements.

2) Autoratic controls and interlocks function in accordance with
design.

¢. Prereguisites

1’ Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
4) System air balancing has been completed.
d. Test Method
The Reactor Containment Fan Cooling System will be operated in its

design modes of operation to verify controls and interlocks and to
determine system operating characteristics.

27555/03043
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8. Main Steam Isolation Valve (MSIV) HVAC System Preoperational Test Summary

Test Objectives

This test #ill demonstrate that the Main Stream Isolation Valve HVAC
System provides adequate cooling to the Isolation Valvre and Aux.
Feedwater Pump areas and operates per design.

Acceptance Criteria

1) Main Steam Isolation Valve HVAC System operates in accordance
with design requirements.

2) Automatic controls and interlocks function in accordance with
design.

Prerequisites

1>  Con:truction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.

3) Required support systems are available.

4) System air balancing has peen completed.

Test Method

The Main Steam Isolation Valve Cooling system will be operated in its

design modes of operation to verify controls and interlocks and to
determine system operating characteristics.

27555/0304s
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9. Mechanical Aux. Builiding (MAB) HVAC System Preoperational Test Summary

a. Test Objectives
This test will demonstrate that the Mechanical Aux. Building HVAC
System provides adequate cooling to the Mechanical Aux. Building
areas and operates per design.

b. Acceptance Criteria

1)  Mechanical! Aux. Building HVAC system operates in accordance with
design requirements.

2) Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

1) Construction has released the system for test in accordance with
“he Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
4) System air balancing has been completed.
d. Test Method
1) The Mechanical Aux. Building Cooling system will be operated in
its design modes of operation to verify controls and interlocks

and to determine system operating characteristics.

2) Th Air Filtration unis operate in accordance with design
requirements.

/03043
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10. Electrical Aux. Building (EAB) HVAC System Preoperational Test Summary

a. Test Objectives

This

test will demonstrate that the Electricul Aux. Building HVAC

System provides adequate cooling to the Electrical Aux. Building
areas and operates per design.

b. Acceptance Criteria

D

2)

Electrical Aux. Building Cooling System operates in accordance
with design requirements.

Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

D

2)
3
4)

d. Test

2)

27555703048

Construction has released the system for test in accordance with
the Startup Manual.

Required prirequisite tests have been completed.

Required support systems are available.

System air balancing has been completed.

Method

The Electrical Aux. Building HVAC System will be operated in its
design modes of operation to verify controls and interlocks and

to determine system operating characteristics.

The Air Filtration Units operate in accordance with design
requirements.
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11. Diesel Generator Building (DGB) HVAC System Preoperational Test Summary

a. Test Objectives
This test will demonstrate that the Diesel Generator Building HVAC
System provides adequate cooling and combustion air to the respective
Diesel Generator areas and operates per design.

b. Acceptance Criteria

1) Diesel Generator Building HVAC operates in accordance with
design requirements.

2) Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
4) System air balancing has b2en completed.
d. Test Method
The Diesel Generator Building HVAC system will be operated in its

design modes of operation to verify controls and interlocks and to
determine system operating characteristics.
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12. Fuel Handling Building (FHB) HVAC System Preoperational Test Summary

a. Test Objectives

This

test will demonstrate that the Fuel Handling Building HVAC

System provides adeguate cooling to the Fuel Handling Building areas
and operates per design.

b. Acceptance Criteria

D

2)

Fuel Handling Building HVAC system operates at design pressure
and in accordanc2 with design requirements.

Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

B}

2)
3
4)
d. Test
D]

2)

27555703043

Construction has released the system for test in accordance with
the Startup Manual.

Required prerequisite tests have been completed.

Required support systems are available.

System air balancing has been completed.

Method

The Fuel Handling Building HVAC system will be operated in its
design modes of operation to verify controls and interlocks and

to determine system operating characteristics.

The Air Filtration Units operate in accordance with design
rojutirements.
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13. Escential Cooling Water (ECW) Intake Structure HVAC Precperational Test
Summary

a. Test Objectives

This test will demonstrate that the Essential Cooling Water Intake
Structure HYAC System provides adequate cooling to the Essential
Cooling Water Pump Areas and operates per design.

b. Acceptance Criteria

1) Essential Cooling Water Intake Structure HVAC System Operates in
accordance with design requirements.

2) Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Requirad support systems are available.
4) System air balancing has been completed.
d. Test Method
1)  The Essential Cooling Water Intake Structure system will be

operated in its design modes of operation to verify controls and
interlocks and to determine system operating characteristics.

27555/0304s
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14, Containment Hydrogen Monitor Preoperational Test Summary

a. Test Objective

The purpose of this is to demonstrate that the Containment Hydrogen
Monitor System functions as designed.

b. Acceptance Criteria

1) The Containment Hydrogen Monitor System provides ti.e designed
indication, and interlock runctions.

2) The design flow rate through the associated monitor can be
achieved.

c. Prerequisites

1> Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method

1) Verify by calibration that the gas sample flow rates and
indication meets design.

2) Verify by simulation that the interlock function meets the
design.

275855/0304s
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15. Solid-State Protection System (SSPS) Preoperational Test Summary

a. Test Objective

The purpose of the test is to verify the logic and time response of
the reactor protection system.

b. Acceptance Criteria
1) The SSPS logic circuits operate as per design requirements.

2) The response time of the trip circuit logic combinations meet
the design requirements.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2} Required prerequisites test have been completed.
3) Required support systems are available.
d. Test Method
1) Verify the trip logic combinations, redundancy, fail safe
(loss-of -power) mode and resporse times agree with the
applicable design documents.
NOTE: Reactor trip time shall be the time interval from when the

monitored parameter exceeds the designed trip value at the
sensor until loss of stationary gripper coil voltage.

27555/030453
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Engineered Safety Features Actuation System Train A, B, and C
Preoperational Test Summary.

a) Test Objectives

The purpose of this test is to demonstrate that the Safeguards
Actuation System performs as designed.

b) Acceptance Criteria

The response of the Safeguard Actuation System meets the functional
and time response design requirements.

¢) Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d) Test Method
1) Verify by functional test that the Safeguard Actuation System

actuate; the Safeguard components as described in appropriate
design documents.

$/0304s
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17, Integrated Safegquards Actuation Precperational Test Summary

Test Objective

The purpose of this test is to demonstrate that the Safeguard Systems
respond as designed with and without off-site power availability.

Acceptance Criteria

The Safeguards Systems components respond as designed to the
following:

1) Simulated Safety Injection with off-site power sources available.

2) Loss of off-site power to the plant with and without safety
injection signal.

Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
Test Methods

1) Verify the Safeguards Systems respond as designed to a loss of
off-site power only.

2) Verify that with or without off-site power, the Safeguards
Systems respond as required to a safety injection signal.

27555703045
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19. Nuclear Instrumentation System (NIS) Preoperational Test Summary.

a. Test Objective
The purpose of this test is to verify the interlock and indication
functions of the Nuclear Instrumentation System meet the design
requirements.

b. Acceptance Criteria

1) The interlocks and indication meet the applicable design
document requirements.

2) The reactor trip signals derived from this system meet the
design requirements.

€. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method

1) Verify by simulated inputs that the particular interlocks and
indication provided by each channel meet the design requirements.

2) Verify the source range plateau with a neutron source.

2755s/0304s
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22. Primary Sampling Svstem Preoperational Test Summary

a. Test Objectives

This test will demonstrate that the primary sampling system is
capable of transporting process samples.

b. Acceptance Criteria
The primary sample system, system coolers, pressure regulating
devices, sample analyzers and sampie selection valves function in
accordance with the design regquirements.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method
1) Demonstrate that liquid and gas samples can be obtained from
sample points and that samples obtained are within prescribed
tolerance when compared with laboratory analyzed samples.

2) Establish purge times, measure inlet and outlet temperatures and
pressures of sample cooler to verify proper operation.

27555703045
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24. Pressurizer Relief Tank (RPT) Preoperational Test Summary

a. Test Objective
This test will verify that the pressurizer relief tank provides for
adequate control of the discharge from the primary power relief and
safety valves.
Acceptance criteria
PRT provides for control and disposal of primary plant coolant
discharge from power relief and safety valves in accordance with
design requirements.
Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.

3)  Required support systems are available.

Method

Verify interlock operations, spray flow within specified
internal tank pressures and transfer flow path from PRT.

Verify the flow through the reactor coolant drain tank heat
exchanger for cooling of the PRT contents meets design
requirements.

Verify ability to maintain nitrogen blanket in the PRT.
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27. Containment Spray System Preoperational Test Summary

a. Test Objective

This test will demonstrate that the Containment Spray System provides
adequate water with additives at the required pressure for
containment spray and to verify that the spray header and nozzles are
unobstructed.

b. Acceptance Criteria

D]

2)
k)

Containment spray pumps design point pressure and flow are in
accordance design requirement.

Spray header and nozzles are unobstructed.

Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

b

2)
3)
4)

d. Test

B

2)

27555/0304s

Construction has released the system for test in accordance with
the Startup Manual.

Required prerequisite tests have been completed.
Required support systems are available.

Temporary piping is irstalled from the spray header test
connection to drain.

Method

The Containment Spray System will be operated in its design
modes of operation to verify controls and interlocks and to
determine system operation characteristics.

Force air through the containment spray ring headers and verify
spray nozzles are open.
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28. Chemical and Volume Control! System (CVCS) Preoperational Test Summary

a. Test Objective

This test will demonstrate that the CVCS System functions according
to design.

b. Acceptance Criteria

1) The charging pumps meet design point pressure and flow in
accordance with design requirements.

2) The charging and letdown, volume control, chemical control,
purification, boric acid and makeup and boron thermal
regeneration subsystems function in accordance with design
requirements.

3) Automatic controls and interlocks function in accordance with
design requirements.

c. Frerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method
The CVCS System will be operated in its design modes of operation to

verify controls and interlocks and to determine system operation
characteristics.

27555/0304s



Page 29

STP FSAR

29. Standby Diesel Generators Preoperational Test Summary

a. Test Objective

The purpose of this test is to demonstrate that the Standby Diesel
Generators and support systems meet the design requirements.

b. Acceptance Criteria

The controls, interiocks and capabilities of the Standby Diesel
Generators meet the design requirements.

¢. Prerequisites:

1)  Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method

1) Verify controls, interlocks and support systems respond per
design requirements.

2) Verify the multi-start and static load capability of each
Standby Diesel Generator meet the design requirements.
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30. Boron Recycle System Preoperational Test Summary

a. Test Objective

The test will demonstrate that the Boron Recycle System is capable of
recuvering boron from reactor coolant transferred to this system.

b. Acceptance Criteria

1) System pumps meet design point pressure and flow in accordance
with the design requirements.

2) The recycle evaporator, deminerzlizers and filters operate
within design limits.

3) Automatic controls and interlocks function in accordance with
design.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3)  Required support systems are available.
d. Test Method
The Boron Recycle System will be operated in its design modes of

operation to verify controls and interlocks and to determine system
operation characteristics.

27555/0304s
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31. Main Steam (MS) System Precperational Test Summary

Test Objective

This test will demonstrate the capability of MS system components to
operate in accordance with design.

Acceptance Criteria

1) MS isolation valves, dump valves and power relief valves operate
in accordance with design requirements.

2) Automatic controls and interlocks function in accordance with
design.

Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual

2) Required prerequisite tests have been completed.

3) Required support systems are available.

Test Method

Simulate the necessary signals and operate the MS system in its

design mudes of operation to verify controls and interlocks and to
determine system operation characteristics.

27555/0304s
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32. Auxiliary Feedwater (AFW) System Preoperational Test Summary

Test Objective

This test will demonstrate that the AFW system provides adequate
feedwater to the steam generators when the Main Feedwater System is
not in service.

Acceptance Criteria

1)  AFW pumps meet design point pressure and flow in accordance with
the design requirements.

2) Automatic controls and interlocks function in accordance with
design. (NOTE: Turbine-driven auxiliary feed pump will be
tested during hot functional testing).

Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Reguired prerequisite tests have been completed.

3) Required support systems are available.

Test Me*had

The AFW System will be operated in its design modes of operation to

verify cortrols and interlocks and to determine system operation
characteristics.

27555/0304s
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33. Fuel Handling Equipment Preoperational Test Summary

a. Test Objective

This

test will demonstrate that the Fuel nandling equipment is

capable of loading/unloading fuel into/from the reactor vessel in
accordance with system design.

b. Acceptance Criteria

b

2)

Fue! Handling System (FHS) is capable of picking up,
transferring and loading fuel assemblies from the new fuel
storage area into the reactor vessel and from the reactor vessel
to the spent fuel pool.

FHS controls, interlocks and fuel handling tools function as
designed.

¢. Prerequisites

1}

2)
3
d. Test
D
2)

3)

27555/03045

Construction has released the system for test in accordance with
the Startup Manual.

Required prerequisite tests have been completed.

Required support systems are available.

Method

Load test cranes and hoists both static and dynamic.

Operate the system to successfully transfer a dummy fuel
assembly from the new fue! storage area to the reactor vessel

and to the spent fuel pool.

By operation or stimulated operation of the system, verify that
controls and interlocks function.
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34. Spent Fuel Pool Cooling System Preoperational Test Summary

a. Test Objective

This test w!ll demonstrate that the Spent Fuel Pool Cooling and
Purification System functions as designed.

b. Acceptance Criteria

1) Spent fuel pool cooling pumps meet design point pressure and
flow in accordance with the design requirements.

2) Filters and demineralizers maintain the water within the
prescribed limits.

3) Automatic controls and interlocks function in accordance with
design requirements.

c. Prerequisites

1) Construction has released the system for test in accordance with
the Startup Manual.

2) Required prerequisite tests have been completed.
3) Required support systems are available.
d. Test Method
The Sper* Fuel Pool Cooling System will be operated in its<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>