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SYSTEMS DIVISION
GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE, CALIFORNIA 95125 MFN 009-83
MC 682 (408) 975-5040 JNF 003-83

January 21, 1983

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555

Attention: Mr. D.G. Eisenhut, Director
Division of Licensing

Gentlemen:

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD 5AFETY ANALYSIS REPORT (GESSAR II)
DOCKET NO. STN 50-447

Reference: Letter from G.G. Sherwood (GE) to D.G. Eisenhut (NRC)

nertaining to draft responses to the Commission's
August 25, 1982 request for additional information on
GESSAR II, dated November 10, 1982 and December 17, 1982.

Attached pleas~ find revised final draft responses to selected questions of
the Commission's August 25, 1982 information request. Only modifications
(new or revised) to the responses of the referenced letters are provided.
Responses are provided in the attachments as indicited below:

Attachment 3
Number Branch EOO
v
1 Procedures and Test Review 1/
2 Structural Engineering
3 Radiation Assessment 4 éJ D;
4 Power Systems L\ o
Sincerely,
Glenn G. Sherwogg?;Zanager
Nuclear Safety & Licensing Operation
Attachments
cc: F.J. Miraglia (w/o uttachments) C.0. Thomas (w/o attachments)
D.C. Scaletti L.S. Gifford (w/o attachme ts)
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CHAPTER 14 INITIAL TEST PROGRAM

2,——

14,0 INTRODUCTION

o
This chapter provides information on the initial test program for
structures, systems, components, and design features fnr both the
nuclear portion of the plant and the balance of the plant. The
information addresses major phases of the test program, including
selected acceptance tests, preoperational tests, initial fuel
loading and initial criticality, low-power tests, and
power-ascension tests. The technical aspects of the initial test
program are describad in sufficient detail to show that the test
program will adequately verify the functional requirements of
plant structures, systems, and components. The sequence of
testing is such that the safety of the plant is not dependent on
untested structures, systems, or components. Also described are
the measures taken to ensure that (1) the initial test program
will be accomplished with adequate numbers of qualified
personnel, (2) adequate administrative controls are established
to govern the initial test program, (3) the test program is used,
to the extent practicable, to train and familiarize the plant
operating and technical staff in the operation of the facility,
and (4) the adequacy of plant operating and emer_ency procedures
are verified during the period of the initial test program.

14.0-1
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14.1 SPECIFIC INFORMATION TO BE INCLUDED IN PRELIMINARY SAFETY
ANALYSTS REPORTS

The initial test program overall test objectives and general
prerequisites were previously provided in the PO/ GESSkw, THE
technical aspects of*the initial test program are described in
Section 14.2 in sufficient detail to sﬁov that the test program
adequately verifies the functional requirements of plant
structures, systems, and components so that che safety of the
plant will not be dependent on untested structures, systems, or
components.

14.1-1
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14.2 SPECIFIC INFORMATION TO BE INCLUDED IN
SAFETY ANALYSIS REPORTS

The initial test program conlinti of a series of tests categorized
as construction, preoperational, or initial startup tests. The
construction acceptance tescs determine correct installation and
functional operability of equipment. Preoperational tests are
those tests normally conducted prior to fuel loading to demonstrate
the capability of plant sys::ms to meet performance requirements.
Initial startup tests begin with fuel loading and demonstrate the
capability of the integrated plant to meet performance
requirementa.

14.2.1 Summary of Test Program and Objectives

14.2.1.1 1Initial Test Program Objectives

The objectives of the initial test program are to:

(1)

(2)

(3)

(4)

(5)

ensare that the constructicn is complete and acceptable;

demonstrate tne capability of structures, components,
and systems to meet performance requirements;

effect fuel loading in a safe manner;

demonstrate, where practical, that the plant is capable
of withstanding anticipated transients and postulated
accidents;

evaluate and ¢emonstrate, to the extent possible, plant
operating procedures to provide assurance that the
operating group is knowledgeable about the plant and
procedures and fully prepared to operate the facility in
a safe manner; and

14.2-1
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14.2.1.1 1Initial Test Program Objectives (Continued)

(€) bring the plant to rated capacity and sustained power
operation.

14.2.1.2 1Initial Test Program Summaries

The three categories Oof tests in the initial test program are as
follows:

(1) Construction acceptance tests, ldﬁh as hydrostatic tests,
pressure proof tests, pump and valve tests, mechanical
actuation to verify proper installation, and electrical
continuity‘veriticntionl, are those tests which demon-
strate that components are correctly installed and
operational.

\

(2) Preoperational tests are conducted prior to fuel loading
to demonstrate that the plant systems have been properly
designed and that they meet performance requirerents.

(3) Startup tests consist cf fuel loading, precritical
tests, low-power tests, 2nd power ascension tests that
ensure fuel loading in a safe manner, confirm the design
bases, demonstrate where practical that the plant is
capable of withstanding the anticipated transients and
posulated accidents, and ensure that the plant is safely
brought to rated capacity and sustained power cperation.

14.2-2
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14.2.1.3 Description of Cbn.truction Te::8*

Typical construction scceptance tests generally include but are
not limited to the following:

(1) megger and high pot.ntial_toltl;

2)

(3)

(4)

(5)

(6)

(7)

(8)

electrical equipment test to, and including, energizing,
€.9., checking grounding, relay checks, checking circuit
breaker operation and controls, continuity checks,
megger tests, phasing check, high potential measurements,
and energizing of buses;

initial adjustment and bumping of motors;

checking control and interlock functions of instruments,
relays, and control device's;

calibrating instruments and checking or setting initial
trip setpoints;

pneumatic testing of instruments and service air system
and cleanout of lines;

checking and adjusting relief and safety valves;

complete tests of the emergency core cooling system
(ECCS) motor-operated valves including adjusting
limitorque switches and limit switches, checking all
interlocks and controls, measuring motor current and
operating speed, and checking leaktightness of stem
Packing and valve seat during hydrotests; and complete
tests of the nuclear steam supply system (NSSS) control
systems including checking all interlocks and controls,

*Abstracts of these tests will not be provided as part of the SAR.

14.2-3



GESSAR 11
238 KJCLEAR ISLAND

14.2.1.3 Description of Construction Tests (Continued)

adjusting :imit switches, —~easuring operating speed, '
checking leaktightness of pneumatic operators, and

checking for proper operation of controllers pilot

sclennids, etc.

14.2.1.4 Description of Preoperational Tests

A listing of the preoperational tests, togethe th subsection oK
and page references for each is provided i The
general objectives of the preoperational test phase are as follows:

(1) ensure that test acceptance criteria are met;

(2) provide documentation of the performance and safety of
‘equipmcnt and systems;

(3) provide baseline test and operating data on equipment
and systems for future reference;

(4) run-in new equipment for a sufficient period *o that any
design, manufacturing, or installation defects can be
detected and corrected;

(5) ensure that plant systems operate together on an inte-
grated basis to the extent possible;

(6) give maximum opportunity to the permanent plant operating
staff to obtain practical experience in the operation and

maintenance of equipment and systems;

(7) establish safe and efficient normal, abnormal, and
emergency operating procedures to the extent possible;

14.2-4
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14.2.1.4 Description of Preoperational Tests (Continued)

(8) establish and evaluate surveillance testing procedures;
and

(9) demonstrate that systems and safety equipment are
operational and that it is possible to proceed to fuel
loading and to the startup phase.

14.2.1.5 Description of Startup Tests

After the preoperational test phase has been completed, the
startup phase begins with fuel loading and extends to commercial
operation. This phase is subdivided into the following four parts:

(1) fuel loading and shutdown power level tests;

(2) power testing from 0 to 25% of rated output;

(3) power testing from 25 to 100% of rated output; and
(4) warranty demonstration.

The tests conducted during the star: phase co
plant transients((Table 14.2.4J, f-ability tests((Table 14,2_4

and a remainder of tests which are directed towards demonstrating
correct performance of the nuclear boiler and numerous auxiliary
plant systems while at power. Certain tescs may be identified with
more than one class of test. (Thble 14{ljl.lhows the complete
startup test program. —

14.2-5
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14.2.1.5 Description of Startup Tests (Continued)

The general ohjectives of the startup phase are as follows:

(1)

(2)

(3)

(4)

(5)

(6)

to achieve an orderly and safe initial core loading;

to accomplish all testing and measurements necessary to
determine that the approach to initial criticality and
subsequent power ascension is safe and orderly;

to conduct low-power physics tests sufficient to ensure
that test accepta:ce criteria have been met;

to conduct initial heatup and hot functional testing so
that hot integrated cperation of all systems is shown
to meet test acceptance criteria;

to conduct an orderly and safe power ascension program,
with requisite physics and systems testing, to ensure
that the plant operating at power meets test acceptance
criteria; and

to conduct a successful warranty demonstration program.

14.2.2 Organization and Staffing

14.2.2.1 Normal Plant Staff

Normal plant staff responsibilities, authosities, and qualifica-
tions are given in Chapter 13.

14.2.2.2 General Electric Company (GE)

The General Electric Company (GE) is the supplier of the boiling
water reactor (BWR) Nuclear Island. GE is responsible for generic
and specific BWR designs and for the suprly of the Nuclear Island.

14.2-6
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{ 14.2.2.2 General Electric Company (GE) (Continued)

During the construction pPhase of the plant cycle, the GE resident
Site manager is responsible for all Nuclear Island equipment dis-

position, MMM At or &
QM ‘OJW the res tib 1ity'.tor£}:-uuc1“r B2
Island activities is assigned to the M - (v -k

rt s f rfhpo bifjt
yon & s in

14.2.2.2.1 GE Operations Manager

The GE Operations Manager is the senior Nuclear Island vendor

representative onsite at or near official fuel loading and is the

official site spokesman for GE for preoperational and staytup

testing. He coordinates with the Station Superintendent for the
( performance of his duti:s which are as follows:

(1) reviewing and approving all test procedures, changes to
test procedures, and test results:

(2) providing technical direction to the station staff;

(3) managing the activities of the GE site personnel in
providing technical direction to shift personnel in the
testing and operation of GE supplied systems;

(4) liaison between the site and the GE San Jose home office
to provide rapid and effective solutions for problems
which cannot be solved onsite; and

(5) ovarticipating as a member of the Startuo Coordinatina

'Gtoup. = 4
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Applicant will supply.

14.2.2.5 Constructor

A[:»plicant will supply. W“"M

14.2.3 Test Procedures

In general, testing during all phases of the initial test program
is conducted using written procedures to control the conduct of
each test., Such test procedures include appropriate methods to
control test performance (including the sequencing of testing),
specifv acceptance criteria by which the test is to be evaluated,
and provide for or specify the format by which data or observations
are to be recorded.

14.2.3.1 Test Procedure Preparation, Review and Approval i,
fPPLIC ANT  wiitl S COPRY

14.2.3.2 Test Procedure Content and Format

Applicant will supply.

1‘ . 2-9
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3
( 1.2.3.¥ Applicant Will Supply Interrelationships and
: Interfaces

Effective coordination between the various site organiz:iions
involved in the test program is achieved through the Startup
Coordinating Group (SCG) which is composed of representatives of
the Applicant, GE, and others. The duties of the SCG are to
review and approve project testing schedules and to effect timely
changes to construction or testing in order to facilitate execu-
tion of the preoperational and initial startup test programs.

14.2.4 Conduct of Test Program

Applicant will supply. The Test and Startup Instruction Manual
prescribes administrative procedures to be followed by the
Applicant during the startup phase.

“4.2.5 Review, Evaluation, and Approval of Test Results

Applicant will supply. All tert results are secured by the

Applicant's test results engineer. GE, the Applicant, and AE shall

review the results for conformance to predicted behavior and
examine all divergent inputs. Resolution of these errant results
are forwarded to the SCG. Plans pertaining to approval of test
phase and approval of test data at each power test plateau (during
the power-ascension phase) before increasing power level will be
provided by the Applicant.

1..2.6 Test Records

Applicant will supply. Test results are stored for the life of
the plant by the Applicant.

1‘ . 2-10
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14.2.7 Conformance of Test Programs to ulato Guides
{(Applicant will ESn!Irni

14.2.7.1 Conformance with Regulatory Guide 1.68

The test and startup program shall conform to the requirements of
Regulatory Guide 1.68, Prevperational and Initial Startup Test
Programs for Water-Cooled Power Reactors, except where specifi-
cally noted below. This regulatory guide will be reviewed by the
Applicant for applicability of individual items in the guide to
the specific facility and its systems. The applicability to this
plant determines the nature and scope of testing to be per-
formed. Actual exceptions to the testing required by this guide
have been;gggs‘tically addressed and are discussed in Sub-
/’;:;Zion 14.2.7.2.\ Areas where the guide does not apply are not
considered to be exceptions.

14.2.7.2 Exceptions to Regulatory Guide 1.68

The exceptions to Regulatory Guide 1.68 follow with an explanation
of the justificat’/on for the exception:

(1) Section C.2.b: Operational limitations for the pro-
tection of public health and safety are included in
the Technical Specification for the plant. Sc:artup
instructions contain notes of caution which supplement
the Technical Specification. The Technical Specifi-
cation should be the instrument for describing opera-
tional (including testing) limitations. Therefore,
the identification of "safety precautions”™ in test
procedures should be limited to those items which,
if not observed, could lead to reduction of system
safety perfcrmance below expected levels and not
the minor procedural and test details which would not
cause such a reduction.

14.2-11
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(2)

(3)

(4)

(5)

(6)

(7)

GESSAR II 22A7007
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Exceptions to Regulatory Guide 1.68 (Continued)

Section C.2.c: The generic wimulation tests appearing
in safety analysis reports should appear by reference
in preoperational and initial startup test programs
where onsite full simulation tests are not possible.
The guide wording would chanye to *...less than full
simulation should be provided or referenced for test
where full..."

Appandix A, Section C.2.h: The comparison of critical
control rod pattern with predicted patterns (Appendix A,
Section C.2.d) provides required knowledge of effective
over-all rod wortt. Individual control rod calibrations
cannot be performed in a meaningful manner in a large
multi-rodded BWR. Therefore, this part of the guide

is not applicable to boiling water reactors.

Appendix A, Section C.2.i: The functional requirement
of the reactor head cooling system design is required
at operating pressures less than or equal to 135 psig.
Therefore, for this paragraph to applicable,

" (<135 psig) " should be part of last sentence.

Appendix A, Section D.2.a: A 50% power test is safer
than the 25% test, since the water level and core
power are less severe.

Appendix A, Section D.2.b: PFriction tests are performed
on four drives at rated pressure.

Appendix A, Section D.2.f: It is necessary to make

more than two calibrations and, therefore, not appro-
priate to limit the test to 50% and 100% power levels.

1‘02-12
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Exceptions to Regulatory Guide 1.68 (Continued)

(8)

(9)

(10)

(11

(12)

(13)

Appendix A, Section D.2.g: At least six chemical anal-
yses of fluid system are necessary; therefore, the
limitations of 25%, 50%, 75%, and 100% power are not
appropriate.

Appendix A, Section D.2.1: Since the current BWR design
does not include an emergency condenser, this section
is not appropriate.

Appendix A, Section D.2.n: Control rod calibration in
a large multirodded BWR has not been found to provide
meaningful data. Any safety-related problems asso-
ciated with control rods would be discovered during
safety-related testing and, therefore, this section

is not appropriate.

Appendix A, Section D.2.p: Since the main steam
valve function tests are conducted at a minimum of
six power and flow conditions, the limitations of 25%,
50%, and 75% are not appropriate.

Appendix A, Section D.2.s and t: Turbine trip and
generator trip have essentially the same effect on
the reactor and safety-related system actuation.

Section D.2.s and D.2.t be combined into one test.

Appendix A, Section D.2.y: Minimum Critical Heat Flux
Ratio (MCHFR) is an obsolete limit that has been re-
pPlaced with Minimum Critical Power Ratio {MCPR). Core
Performance Evaluation tests must be performed at
every test condition.

14.2-13
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(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

GESSAR 1I 22A7007
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Exceptions to Regulatory Guide 1.68 (Continued)

Appendix A, Section D.2.aa: Comparison tests are made
throughout the test program and, therefore, limitations
of 25%, 50%, and 100% are not appropriate.

Appendix C, Section RB.2.4: Functionally testing the
associated control rod immediately following instal-
lation of each fuel cell is not appropriate. Functional
testing of all control rods after fuel loading and prior
to startup to critical procedures is applicable.

Appendix A, Section A.5.a: "pemonstration of water
injection for a loss-of-collant accident™ is an emer-
gency core cooling system test. Therefore, "Demon-
stratior of water injection for a loss-of-coolant
accident”™ is not within the scope of the reactor
coolant makeup system test.

Appendix A, Section C.2.c: *calibration of inter-
mediate range monitor with power" is not meaningful
due to local control rod effects.

Appendix A, Section D.2.w: Feedwater pump trip is
perfcrmed to check recirculation pur, runbkack.

Appendix C, Section B.l.b: Poison curtains are not
applicable.

Appendix C, Section B.2.a: Poison curtains are not
applicable.

Appendix C, Section B.3.c: Insertion of locked control
rods is excluded in any withdrawal sequences.

14.2-14
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(1)

(2)

(3)

(4)

(5)
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Conformance with or Exception to Regulatory Guides
Other Than RG 1.68

Regulatory Guide 1.9, Selection of Diesel Generator Set
Capacity for Standby Power Supplies

;:: e 3
Refer Subsection 14.2.12.1.5;330r a description of the
egEtgenny diesel gencrator systom preoperational test.

Regulatory Guide 1.20: Vibration Measurements on Reactor
Internals

J— .3/
Refer to ébscction 14.2.12. or a description of

the vibration measurements preoperational test.
Regulatory Guide 1.30: Quality Assurance Requirements
for Installation, Inspection and Testing of Instrumenta-
tion and Eiectric Equipment

Applicant will supply.

Regulatory Guide 1.33: Quality Assurance Program
Requirements (Operations)

Applicant will supply.
Regulatory Guide 1.41: Preoperational Testing of
Redundant Onsite Electric Power Systems to Verify Load

Group Assignments

Applicant will supply.

14.2-15
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14.2.7.3 Conformance with or Exception to Regulatory Guides

(6)

(7)

Other Than RG 1.68 (Continued)

Regulatory Guide 1.52: Design, Testing and Maintenance
Criteria for Atmosphere Cleanup System Air Filtration
and Adsorption Units of Light-Water-Cooled Nuclear
Power Plants

Applicant will supply.

Regulatory Guide 1.58: Qualifi~action of Nuclear Power
Plant Inspectiun, Examination and Testing Personnel

Ceneral Electric startup operations personnel qualifica-
tions meet the requirements of this guide as follows.

a. General Electric personnel are selected and
trained according to the criteria of ANSI N18.1-1971
(NRC Regulatory Guide 1.8) with the exception of
NRC Licensing.

b. The Operations Manager meets the equivalent of
ANSI N18.1, Paragraph 4.2.2, Operations Manager.
The Operations Manager is normally present for pre-
operational testing and will therefore be qualified
at the time that preoperational testing is begun.

. The Operations Superintendent meets the equivalent
of ANSI N18.1, Paragraph 4.3.1, Supervisors
Requiring AEC Licenses. The Operating Superin-
tendent will normally be present for preoperational
testing and therefore will be qualified at the time
preoperational testing is begun.

14.2-16
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14.2.7.3 Conformance with or Exception to Regulatory Guides
Other Than RG 1.68 (Continued)

(8)

d.

The Shift Superintendents meet the qualification of
ANSI N18.1, Paragraph 4.3.1, Supervisors Requiring
AEC Licenses.

The Lead Startup Test Design and Analysis Engineer
meets the qualifications of ANSI N18.1, Para-
graph 4.4.1, Reactor Engineering and Physics and
will be qualified at the time of initial core load-
ing or appointment to the position. Onsite respon-
sibilities begin just prior to fuel loading.

The Startup Test Design and Analysis inginoorl

meet the qualifications of ANSI N18.1, Paragraph 3.3,
Reactor Technical support personnel. Their onsite
responsibilities begin just prior to fuel loading.

The Startup Control and Instrumentation Engineer
meets the qualifications of ANSI N18.1, Para-

graph 4.4.2, Instrumentation and Control and will be
qualified at the time preoperational testing is
begun.

The Startup Chemist meets the qualifications of
ANSI N18.1, Paragraph 4.4.3, Radiochemistry,
utilizing cumulative experience from several reac-
tor startup programs. He will be qualified at the
time of initial core loading.

Regulatory Guide 1.80: Preoperational Testing of
Instrument Air Systems

Applicant will supply.

14.2-17
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14.2.8 Utilization of Reactor rating and Testing Experiences
In Development of Test f. ogram

Since every reactor/plant in a GE BWR product line is an evolu-
tionary development of the previous plant in the product line (and
each product line is an evoluticnary development from the previcus
product line), it is evident that the BWR/6 plants have the
benefits of experience acquired with the successful and safe
startup of more than 25 previous BWR/1/2/3/4/5 plants. The
operational experience and knowledge gained from these plants and
other reactor types has been factored into the procedures related
to the preoperational and startup test programs.

The Applicant will use available information on operating exper-
ience, including reportable occurrenc¢s at operating power
reactors, as appropriate in the development and execution of the

specific test procedures.

14.2.9 Trial Use of Plant Operating and Emergency Procedures

Applicant will supply.

To the extent practicable throughout the preoperational and
initial startup test program, test procedures utilize operating,
emergency, and abnormal procedures where applicable in the per-
formance of tests. The use of these procedures is intended to
do the following:

(1) prove the specific procedure or illustrate changes which
may be required;

(2) provide training of plant personnel in the use of these
procedures; and

(3) increase the level of knowledge of plant personnel on
the systems being tested.

14.2-18
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14.2.9 Trial Use of Plant Operating and Emergen edures
Trontinued)

Testing may use these operating, emergency, and abnurmal procedures
in several ways: it may reference the procedure directly; it may
extract a series of steps from the procedure; or it may use a com-
bination of the first two methods.

14.2.10 1Initial Fuel Loading and Initial Criticality

14.2.10.1 Fuel Loading and Shutdown Power Level Tests

Fuel loading and initial criticality is conducted in accordance
with written procedures after all prerequisite tests are satis-
factorily completed and an operating license has been issued.
Prior to approving fuel loading, the plant must be verified to
load fuel. This verification is accomplished by the following
steps, which are performed at the completion of preoperational
testing.

14.2.10.1.1 Loss of Power Demonstration - Standby Core Cooling
Required

This test demonstrates the capability of each emergency diesel
generator to start automatically and assume all of its emergency
core-cooling loads in a loss of normal auxiliary power.

14.2.10.1.2 Cold Functional Testing

The cold functional testing defined here is an integrated system
operation of various plant systems that can be operated as systems
prior to fuel loading. The intent is to observe any unexpected
operational problems from either an equipment or a procedural
source and to provide an opportunity for operator familiarization
with the system-operating procedures under operating conditions.

14.2-19
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14.2.10.1.2 Cold Functional Testing (Continued)

Some of the cold functional testing will b+ accomplished during
the preoperational test program. For example, integrated and
simultaneous operatior of the follewing systems may take place
during the fiush of the total system: Condensate System, Conden-
s~te Demineralizer System, Low-Pressure Coolant Injection (LPCI)
System, Ccre Spray System, Reactor Water Cleanup System (RWCS),
Service Water Systems, Turbine Building Closed Cooling Water
(TBCCW) System, Reactor Building Closed Cooling Water (RBCCW) Sys-
tem, and others. As required, acdditional integrated systems per-
formance will be demonstrated prior to fuel loading.

14.2.10.1.3 Routine Surveillance Testing

Because the interval between completion of a preoperational test
on a system and the requirement for that system to be operated may
be of considerable length, a number of routine surveillance tests
must be performed prior to fuel loading, and must be repeated on a
routine basis. The technical specifications (Chapter 16) detail
the test frequency. In general, the surveillance test program
specified in the technical specifications is instituted prior to
fuel loading by the plant operating staff.

14.2.10.1.4 Master Startup Checklist

A detailed list of items that must be complete, including the
preoperational tests, work requests, design changes and proper
disposition of ail exceptions noted during pre-operational test-
ing, is rechecked to verify completion just prior to the final
approvals for fuel loading and at each significant new step, such
as heat up, opening MSIVs, and power operation.

14.2-20
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14.2.10.1.5 1Initial Fuel Loading

Fuel loading requires the movement of the full core complement of
assemblies from the fuel pool to the core, with each assembly
identified by number, before being piaced in the correct coordinate
position. The procedure controlling this movement is arranged so
that shutdown margin and subcritical checks are made at predeter-
mined intervals throughout the loading thus ensuring safe loading
increments. Specially sensitive in-vessel neutron monitors that
are maintaired at the loading face as loading progresses serve to
provide indication for the shutdown margin measurements, and they
also allow the recordirg of the core flux level as each assembly is
added. A ccmplete check is made of the fully loaded core to
ascertain that all assemblies are properly installed, correctly
oriented, and occupying their designated positions.

14.2.10.1.6 2Zero Power Level Tests

At this point in the program, a number of tests are conducted
which are best described as initial zero-power-level tests.
Chemical and radiochemical tests are made in order to check the
quality of the reactor water before fuel is loaded and to establish
base and background levels which will be required to facilitate
later analysis and instrument calibrations. Plant and site
radiation surveys are made at specific locations for later com-
parison with the values obtained at the subsequent operating power
levels. Shutdown margin checks are repeated for the fully loaded
core; and criticality is achieved with each of the two prescribed
rod sequences in turn, the data being recorded for each rod with-
drawn. Each rod drive is subjected to scram and performance
testing. The initial setting of the intermediate range monitors
(IRM) is at maximum gain.

14.2-21
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14.2.10.2 Initial Heatup to Rated "emperatur~ and Pressure _ « 3

Heatup follows the satisfactory comp fuel loading
zero-power-level tests (Subsection§ 14.2.10.1.5 and 14.2.10.1.6)
and further checks are made of coolant chemistry
radiation surveys at the selected plant locations. All control

rod drives (CRD) are scram-timed at rated temperature and pressure

with selected drives timed at two intermediate reactor pressures

Bl Colinaiiiebbtb OO i iiiiitiidtrovw—provessww. Both control rod

sequences are further investigated in order to obtain rod pattern

versus temperature rzlationships. The process computer checkout

continues as more process variables become available for input.

The reactor core isolation cooling RCIC systems will undergo con-

trolled starts at low reactor pressure a at rated conditions "v’/vvds
vl testirg in the quick-start modo,.h Correlations

are obtained between reactor vessel temperatures at several loca-

tions and the values of other process variables as heatup

continues. The movements of nuclear steam supply whsiimsss system }
(NSSS) piping in the drywell, mainly as a function of expansion,

are recorded for comparison with design data. An intermediate

range monitor (IRM) and average power range monitor (APRM) calib~-

ration is made using coolant temperature rise data during nuclear

heatup.
14.2.10.3 Power Testing From 25% to 100% of Rated Output

The power test phase comprises the following tests, many of which

are repeated several times at the different test levels; conse- ﬂ,r (i On
quently, reference should be made to Table 4 -3 for the V2
probable order of execution for the full series. While a certain

basic order of testing is maintained relative to power ascension,

there is, nevertheless, flexibility in the test sequence at a

particular power level whenever it becomes operationally expedient.

In no instance, however, is nuclesar safety compromised.
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14.2.10.3 Power Testing Prom 25% to 100% of Rated Output

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(Continued)

Coclant chemistry tests and radiation surveys are made
at each principal test level in order to preserve a safe
and efficient power increase.

Selected CRDs are scram-timed at varicus power levels to
provide correlation with the initial data.

The effect of control rod movement on other parameters
(e.g., electrical output, steam flow, and neutron flux
level' is examined for different power conditions.

Following the first reasconably-accurate heat balance
(25% power) the IRMs are rese..

At each major power level (25%, 60%, and 100%), the
local power range moniters (LPRM) are calibrated.

The APRMs are calibrated initially at each new power
level and following LPRM calibration.

Completion of the process computer checkout is made for
all variables, and the various options are compared with
hand calculations as soon as significant power levels are
available.

Further tests of the RCIC are made with and without
injection into the reactor pressure vessel (RPV).

Collection of data from the system expansion tests is

completed for those piping systems which had not pre-
viously reached full operating temperatures.
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14.2.10.3 Power Testing From 25% to 100t of Rated Output

(10)

(11)

(12)

(Continued)

The axial and radial power profiles are explored fully
»y means of the traversing in-core probe (TIP) system
at representative power levels during the power
ascension.

Core performance evaluations are made at all test points
above the 10% power level and for selected flow
transient conditions; the work involves the determination
of core thermal power, maximum fuel-rod-surface-heat
fiux, the minimum critical power ratio (MCPR), and other
thermal parameters.

Overall plant stability in relation to minor perturba-
tions is shown by the following group of tests which are
made at all test points:

. core power-void mode response;
pressure regulator setpoint change;
water level setpoint change;

bypass valve opening; and
recirculation flow setpoint change.

o &0 oo

For the first of these tests, a centrally located control
rod is moved and the flux response is noted on a
selacted LPRM chamber. The next two tests require that
the changes made should approximate as closely as pos-
sible a step change in demand; while, for the next test,
the bypass valve is opened quickly. The remaining test
is performed to properly adjust the control loop of the
recirculation system. For all of these tests, the plant
performance is monitored by recording the transient
behavior of numerous process variables, neutron flux
being of principal interest. Other imposed transients
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14.2.10.3 Power Testing From 25% to 1008 of Rated Output
(Continued)

are produced by step changes in dlﬂlﬂd‘kOtO flow,
@imetosiog 1038 of & feedwater heater P
failure of the cperating pressure regulator to permit R-;""
takeover by the backup regulator. Table (4 JA- ndi- i
cates the power and fiow levels at which all these
stability tests are performed.

(13) The category of major plant transients includes full
closure of all the main steam isolation valves, fast
closure of turbine-generator control valves, fast
closure of turbine-generator stop valves, loss of the
main generator and offsite power, tripping a feedwater
pump and several trips of the recirculation pumps. The
plant transient behavior is recorded for each test and
the results may be compared with the acceptance criteria
and the predicted design performance. Table i4
shows the operating test conditions for all the proposed
major transients.

(14) A test ir made of the relief valves in which leaktight-
ness and general operability are demonstrated.

waar ented core How,
(15) At ett-mErior-power-tevers the jet pump flow instrumenta=

tion is calibrated.

(16) The as-built characteristics of the recirculation system
are investigated as soon as operating conditions permit
full core flow.

(17) The local control loop performance, based on the drive
pump, jet pumps, and control egquipment is checked.
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14.2.11 Test Program £chedule

( Applicant will supply. r‘; §
o 3
. PV, e
14.2.12 Individual rcst Descriptions r \
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14.2.12.1 Preoperational Test Proci G?:i'“"“*"'

The following general descriptions are the specific objectives of
each preoperational test. During the final construction phase,
it may be necessary to modify the preoperational test methods as
operating and precperational test procedures are developed. Con-

sequently, methods in the following descriptions are general, not
specific.

Specific acceptance criteria for each preoperational test are in
accordance with the detailed system and equipment specifications

for equipment in those systems. The tests demonstrate that the f
installed equipment and systems perform within the limits of these
specifications.

>
Table 14.41-1 lists the preoperational tests anticipated for this | )
\

facility.

Applicant will supply balance-of-plant tests listed in {
Table 14.1-1.

/4.yl

14.2.12.1.1 Feedwater Control System Preoperational Test
(1) Purpose

Verify proper operation of the feedwater level control
system.
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14.2.12.1.1 Feedwater Control System Preoperational Test
(Continued)

(2) Prerequisites
The construction tests have been completed and the
Startup Coordinating Group (SCG) has reviewed and
approved the test procedure and the initiation of testing.
Reactor feedwater pump driver control system preopera=
tional test (Subsection 14.2.12.1.3) must be completed.
The instrument air system must be available and all feed-
water control systems should have an initial calibration
in accordance with vendor instructions.

(3) General Test Methods and Acceptance Cr:teria

Feedwater control system capability is verified by the
integrated operation of the following:

a. reactor feed pump (RFP) speed regulation motor and
control unit;

b. startup (low flow) valve;

S feedwater system control response and interlocks;
and

d. annunciators.

14.2.12.1.2 Reactor Feedwater System Preoperational Test

Applicant will supply.
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14.2.22.1.3 Reactor Feedwater Pump Driver Control System

Preoperational Test

Applicant will supply - agreement with Subsection 14.2.12.1.1.

14.2.12.1.4 Reactor Water Cleanup System Preoperational Test

(1)

(2)

(3)

Purpose

Verify the operation of the reactor water cleanup
system (RWCS), including pumps, valves, and filter/
demineralizer equipment.

Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Filter aid and both anion and )
cation resin should be available. Reactor Building

Closed Cooling Water (RBCCW) System and Instrument Air

System must have readiness verification.

General Test Methods and Acceptance Criteria

RWCS capability is verified by the integrated operation
of the following:

(a) drain flow regulator flow interlocks;
(b) system isolation and logic;
(c) valve-operating sequence;

\N
(d) pump operatioqnfnd related control and logic;

CM% “?““JM and Yo ”‘“"{"“’-"")
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14.2.12.1.

14.2.12.1.

(1)

(2)

(3)

4 Reactor Water Cleanup System Preoperational Test
(Continued)

(e) annunciators; and

(f) filter/demineralizer system operation.

5 Standby Liquid Control System Preoperational Test
Purpose

Verify the operation of the Standby Liquid Control (SLC)
System including pumps, tanks, control, logic, and
instrumentation.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Valves should be previously
bench tested and other precautions relative to positive
displacement pumps taken. The reactor vessel should be
available for injecting demineralized water.

General Test Methods and Acceptance Criteria

SLC System capability is verified by the integrated
operation of the following:

(a) SLC System tank level instrumentation;
(b) heaters;

(¢) alarms and logic;

(d) relief valves;

E (e) pumps and Lclat con s an gic; 3__9
ca0.09 €44 .\ Pﬂ 1% A0 Table o.
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14.2.12.1.4 Reactor Water Cleanup System Preoperational Test

(Continued)

(e) annunciators; and

(f) filter/demineralizer system operation.

14.2.12.1.5 Standby Liquid Control System Preoperational Test

(1)

(2)

(3)

Purpose

Verify the operation of the Standby Liquid Control (SLC)
System including pumps, tanks, control, logic, and
instrumentation.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Valves should be previously
bench tested and other precautions relative to positive
displacement pumps taken The reactor vessel should be
available for injecting demineralized water.

General Test Methods and Acceptance Criteria

SLC System capability is verified by the integrated
operation of the following:

(a) SLC System tank level instrumentation;

(b) heaters;

(c) alarms and logic;

(d) relief valves;

(e) pumps and related controls and logic; and
(f) flow testing with different flow paths.
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14.2.12.1.6 Nuclear Boiler System Preoperational Test

(1)

(2)

(3)

Purpose

Verify proper operation of the nuclear boiler system,
including main steam isolation valves (Ms1V), safety/
relief valves (SRV), and related controls and logic.
(MSIV leakage is measured in the containment integrated
leak rate test.)

Prerequisites

The construction tests have been comple‘ed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. Verify that all safety/relief

valves have been previously bench tested.

General Test Methods and Acceptance Criteria

Functional and capacity tests of safety/relief valves

are not performed. The Nuclear Steam Supply System

capability is verified by the integrated operation of

the following:

(a) system valves and related sensors and logic;

(b) main st.am isolation valves;

(¢) vacuum breaker in relief valve discharge lines;

(d) automatic isolation function of MSIV, main steam
line drain valves, and reactor water sample isola-

tion valves. (MSIV and other valve closing times
shall be similarly demonstrated);
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14.2.12.1.6 Nuclear Boiler System Preoperational Test

(1)

(2)

L,

(Continued)
(2) 1isolation and leak detection systems;
(f) automatic depressurization system logic;
(g) SRV and MSIV actuators accumulator capacity test;
(h) safety/relief valves air piston operation;
(1) reactor head seal leak detection; and

(j) alarms and annunciators.

r 14.2.12.1.7 Residual Heat Removal System Preoperational Test

Purpose

Verify the operation of the residual heat removal (RHR)
system under its various modes of operation: low
pressure coolant injection (LPCI), shutdown cooling and
vessel head spray, containment spray, suppression pool
water cooling, and steam condensing.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The RHR service water system
must have readiness verification. The reactor vessel
and recirculation loops shall be intact and capable of
receiving water.

) \Avd \h ww‘l'\+\om s

Oeew1k Ovs \~A
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14.2.12.1.7 Residual Heat Removal System Preoperational Test
(Continued) ‘

(3) General Test Methods and Acceptance Criteria r

RHR system capability is verified demonstrated by the |
integrated operation of the following:
|

(a) system isolation valve control and logic tests;

(b) RHR and RHR service water pump and motor operation,
controls, and related logic features;

¥ (c) automatic LPCI initiation logic;

(d) verification of all flow paths (the time from
initiation signal to full flow should be similarly 1

verified):; and
| N
‘ -
(e) alarms and annunciators.
R gaFer *e Sactiow 5. 47.4 for &u\‘\\hl\ }hfwmx\\nﬂ
14.2.12.1.8 Reactor Core Isolaticn Cooling System
Preoperational Test

(1) Purpose
verify the operation of the Reactor Core Isolation
Cooling (RCIC) System jrecluding turbine, pump, valves,

instrumentation, and control.

(2) Prerequisites

The construction tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of testing. The turbine, disconnected from

the pump, shall be tested. The turbine instruction
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14.2.12.1.8 Reactor Core Isolation Cooling System
Preoperational Test (Continued)

manual shall be reviewed in detail in order that pre-
cautions relative to turbine operation are followed.
Then the system shall be tested within the capability of

a temporary stean supply with the pump coupled to the
turbine.

(3) General Test Methods and Acceptance Criteria

RCIC system capability is verified by the integrated
operation of the following:

(a) all valves and related controls, interlocks, and
indicators;

(b) manual and automatic initiation;

(c) automatic isolation, including leak detection
system logic;

(d) turbine speed control, trip, mode selection, and
test mode;

(e) barometric condenser condensate pump and vacuum
pump controls;

(f) flow path verification; es-.

(g) annunciators.
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14.2.12.1.9 Reactor Recirculation System and Control

(1)

()

(3)

Preoperational Test
Purpose

verify the operation of the reactor recirculation system
including pumps and their associated motors, valves,
instrumentation, and controls. The rated conditions
tests will be conducted during the startup testing
program.

Prerequisites

The constriction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The RBCCW System must receive
readiness verificaticn. All required testing of equip-
ment up to the operation of the recirculation pump has
been completed including recirculation pump motor
(uncoupled) and all control loops.

General Test Methods and Acceptance Criteria

After prerequisite testing, system capability is verified
by the integrated operation of the following at flow
rates approaching rated volumetric flow:

(a) system valves;

(b) logic and interlocks;

(¢) recirculation pumps, valves, and related controls
and interlocks;
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14.2.12.1.9 Reactor Recirculation System and Control

Preoperational Test (Continued)

(d) annunciators; and

(e) vessel internals vibration confirmatory test in
conjunction with recirculation system testing.

14.2.12.1.10 Rod Control and Information System Preoperational

(1)

(2)

(3)

Test
Purpos=
Verify the operation of the rod control and information
system including relays, control circuitry, switches
and indicating lights, and control valves.
Prerequisites
The construction tests have been ccmpleted and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The control rod drive (CRD)
pump will not be operational during this test.

Gerz2ral Test Methods and Acceptance Criteria

Remote manual control system capability is verified
by the integrated operation of the following:

{a) rod blocks, alarms, and interlocks for all modes
of the reactor mode switch;

(b) rod position information system;

(c) rod drift alarm circuit; and
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14.2.12.1.10 Rod Control and Information System Preoperational
Test (Continued)

(d) rod directional control valve time sequence for
insert and withdraw commands.

14.2.12.1.11 Control Rod Drive Hydraulic System Preoperational
Test

(1) Purpose
Verify the operation of the CRD hydraulic system,
including CRD mechanisms, hydraulic control units,
hydraulic power supply, instrumentation, and controls.
(2) Prerequisites
The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The CRD manual control system
preoperational test must be completed on associated
CRDs. The RBCCW System and instrument air system must
receive readiness verification.

(3) General Test Methods and Acceptance Criteria

CRD System capability is verified by the integrated
operation of the following:

(a) logic and interlocks;
(b) CRD pumps and related controls and interlocks;

(c) flow controller, pressure control valves, and
stabilizer valves;

14.2-36



GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0

14.2.12.1.11 Control Rod Drive Hydraulic System Preoperational

Test (Continued)

(d) scram discharge level switches, and CRD position
indication, alarms, and interlocks;

(e) CRDs functional testing including latching and
positioning indication;

(f) scram testing of contrcl rods at atmospheric
pressure; and

(g) annunciators.

14.2.12.1.12 Fuel-Handling and Vessel Servicing Equipment

(1)

(2)

Preoperational Test
Purpose

Verify the operation of the fuel-handling and vessel
servicing equipment, including tools used in the servic-
ing of control rods, fuel assemblies, local power range
monitors (LPRM) and dry tubes, and vacuum cleaning
equipment.

Prerequisites

The construction tests have been completed and'the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the refueling
platform, fuel preparation machine, and fuel racks must
be installed and operational; all slings and lifting
devices must be certified at their design load at

least by the vendor.
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14.2.12.1.12 Fuel-Handling and Vessel Servicing Equipment
Preoperational Test (Continued) )

(3) General Test Methods and Acceptance Criteria
The fuel-handling and vessel servicing equipment capa-
bility is verified by dry operation of the following
equipment:
(a) cell disassembly tools;
(b) channel replacement tcols;
(c) instiument handling tools;

(d) vacuum cleaning equipment;

(e) verification of interlocks and logic associated
with the refueling and service platform; and )

verification of proper oporation‘:( refueling and ——_~‘T}

setvice lw??f?::“ &“qﬁ\OJo w\

14.2.12.1.13 Low Press

”

pray System Preoperational Test
(1) Purpose
Verify the operation of the low pressure core spray

system including spray pumps, sparger ring, spray
nozzles, controls, valves, and instrumentation.
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14.2.12.1.13 Low Pressure Core Spray System Preoperational
( Test (Continued)
(2) Prerequisites !

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The reactor vessel must be '
available and ready to receive water.

(3) General Test Methods and Acceptance Criteria

Low pressure core spray system capability is verified by
the integrated operation of the following:

(a) logic and interlocks;

(b) low pressure core spray system pumps including
{ auto initiation;

(¢) f£flow path verification;

(d) annunciators;

(e) verification of the time for initiation signal to
full flow; and

12 WW“ spray
patterns.
RN Saa S.Lsak o c-3.4-| Forp.)s";'\o\.‘vo \J:"N*\w\.},
14.2.12.1.14 High Pressure Core Spray System Preoperational b
Test

(1) Purpose

verify the operation of the high pressure core Spray
(HPCS) system including diesel generator and related
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14.2.12.1.14 High Pressure Core Spray System Preoperational

(2)

(3)

Test (Continued)

auxiliary equipment, pumps, valves, instrumentation,
and control.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The HPCS diesel generator must
be installed and be operational.

General Test Methods and Acceptance Criteria

HPCS system capability is verified by the integrated
operation of the following:

(a)

(b)

(c)

(d)

(e)

(£)

(9)

valve controls and interlocks;
HPCS electrical system tests including dc and ac;

HPCS diesel generator functional tests, including
starting, rated lcad, load rejection;

pump and motor tests with normal power supply and
with diesel generator;

HPCS flow path and flow rate verification;

annunciators;

verification of the time from initiation signal to
full flow; and
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14.2.12.1.14 High Pressure Core Spray System Preoperational
Test (Ccntinued)

(h) photographs to prove acceptability of HPCS spray
pattern.

14.2.12.1.15 Fuel Pool Cooling and Cleanup System Preoperational
Test

(1) Purpose

Verify the operation of the fuel pool cooling and cleanup
system including the pumps, heat exchangers, controls,
valves, and instrumentation.

(2) Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. The instrument air, service air,
fuel pool emergency makeup, service water, and RHR Sys-
tems must be available.

(3) General Test Methods and Acceptance Criteria

Fuel pool system capability is verified by the integrated
operation of the following:

(a) logic and interlocks;

(b) interconnection to RHR system;
(c) pump and related controls;

(d) cleanup subsystem; and

(e) annunciators.
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14.2.12.1.16 Leak Detection System Preoperational Test

(1)

(2)

(3)

Purpose

Summarize the tes! requirements and verify the leak
detection test data for each of the nuclear systems.

Prerequisites

The prerequisites are included in the preoperational test
specifications for each of the nuclear systems listed
in paragraph (3).

General Test Methods and Acceptance Criteria

As an integral part of each of the following system
preoperational tests, the nuclear systems leak detection
is verified by operation of the leak detection features
of the following nuclear systems:

(a) feedwater control system;
(b) RWCS system;

(c) NSSS;

(d) RHR system;

(e) RCIC system;

(f) recirculation system; and
(g) radwaste system.
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14.2.12.1.17 Liquid and Solid Radwastc Systems Preoperational
Tests

14.2.12.1.17.1 Liquid Radwaste System
(1) Purpose
(a) Demonstrate the reliable operation of the liquid
radwaste system and verify component interconnec-

tions and component operation.

(b) Verify that design flow rates through the system
can be achieved.

(2) Prerequisites
The following general conditions should be considered:
(a) Construction tests are completed and approved.

(b) All instrumentation calibration sheets are com-
pleted and approved.

(c) The following support systems and/or equipment
should be available:

l. demineralized water;

2. appropriate discharge path established for
effluents;

3. instrument air;

4. service water;
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14.2.12.1.17.1 Liquid Radwaste Systc;'(Continucd)

5. electrical power; and

6. laboratory facilities for water analysis.
The following safety precautions sho#ld be observed:
(a) Verify that all safety and construction tags have

been removed from each portion of the system to be

tested.

(b) Do not exceed maximum allowable flow rates through
filters and demineralizers.

(c) Verify visually that system components, piping, and
pipe hangers do not suffer excessive vibration or
movements.

(d) Monitor tank levels to ensure that no tanks will
overflow and that intended flow paths are correctly
lined up.

(3) General Test Methods and Acceptance Criteria

(a) The system demonstration will verify flow capabil-
ities, control and interlock operations, and overall
system operation using demineralized water.

(b) System flow rates shall be within Jesign tolerances.

(c) All interlocks and automatic operations shall
function in accordance with design.

(d) All subsystem and/or component operations shall
have been successfully demonstrated.
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( 14.2.12.1.17.2 8o0lid Radwaste System

(1) Purpose

(a)

(b)

Demonstrate the reliable operation of the solid
radwarte system and verify compornent
interconnections.

Verify that design flow rates through the system
can be achieved.

(2) Prerequisites

The following general conditions should be considered.

(a)

' (b)

(c)

(d)

Construction tests are completed and approved.

All instrumentation calibration sheets are com-
pleted and approved.

Section 1 of the liquid rudwaste handling system
preoperational test has been satisfactorily
completed.

The following support systems and/or equipment
should be available:

demineralized water;
instrument air;

electrical power;
service air; and
service water.

m & W N
-

14.2-45



GESSAR II 22A7007

238 NUCLEAR ISLAND Rev. '6

14.2.12.1.17.2 8Solid Radwaste System (Continued)

(3)

The following safety precautions should be observed:

(a,

(b)

(c)

(d)

Test

(a)

(b)

(c)

(d)

Verify that all safety and construction tags have
been removed.

Verify visually that syst.: components, piping, and
pipe hangers do not suffer excessive vibration or
movements.

Moniteor tank levels to ensure that no tanks over-
flow and that intended flowpaths are correctly
lined up.

Under no circumstances should actual radioactive
materials be used for test.

Methods and Acceptance Criteria

Operations will be conducted to verify operation of
the spent resin transfer and handling portions of
the system.

Operations will be conducted to verify operation
of the sludge handling portions of the system.

The solid radwaste processing and drumming will be
denonstrated during Steps (a) and (b). Addition-
ally, concentrated waste processing will be
demonstrated.

Operations will be conducted to verify operation
of the crane(s).

14.2-46
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14.2.12.1.17.2 solid Radwaste System (Continued)

(e) System flow rates and throughputs shall be within
design tolerances.

(f) All interlocks and automatic operations functions
shall be in accordance with design requirements.

(h) Crane location shall be accurate within the pre-
scribed tolerance.

14.2.12.1.18 Reactor Protection System Preoperational Test

(1)

r2)

(3)

Purpose

Verify the proper operation of the reactor protection
system (RPS) including sensor logic and respective scram
relays, scram reset time delay and the annunciators.
Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the CRD hydraulic
system test should have been completed.

General Test Methods and Acceptance Criteria

RPS capability is verified by the intecrated operation
of the following.
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14.2.12.1.18 Reactor Protection System Preoperational Test
(Continued)

(a) sensor logic and scram relay logic;

-

(b) scram reset time delay:

(c) sensors relay-to-scram trip actuator r.;ponse
time;

(d) annunciators;
(e) mode switch tests; and

(f) auxiliary sensor operation.

The ability of the system to scram the reactor within a specified
time must be demonstrated in conjunction with the CRD hydraulic
system preoperational test (Subsection 14.2.12.1.11). \

14.2.12.1.19 Neutron Monitoring System Preoperational Test
(1) Purpose

Verify the operation of the Neutron Monitoring System
(NMS) including startup, intermediate and power range
detectors, and related equipment.

(2) Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, all source range
monicors (SRM) and pulse preamplifiers, intermediate

Y

(3) Response times for applicable logic channels from the process

l variable (with the exception of neutron sensors) to the

, de-;g;rgi:ation of the Pilnt Scram Valve Solenoids will be
verified.

. Y
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14.2.12.1.19 Neutron Monitoring System Preoperational Test

(3)

(Continued)

range monitors (IRM) and voltage preamplifiers, and
average power range monitors (APRM) will have been
calibrated per vendor instructions.

General Test Methods and Acceptance Criteria

NMS capability is verified by the integrated cperation
of the following:

(a)

(b)

(c)

(d)

(e)

(f)

all SRM detectors, their respective insert and
retract mechanisms, and cables;

SRM channel including pulse preamp, remote meter
and recorder, trip logic, logic bypass and related
lamps and annunciators, control system interlocks,
refueling instrument trips, and power supply;

all IRM detectors and their respective insert and
retract mechanisms and cables;

IRM channels including voltage preamps, remote
recorders, RC&IS interlocks, RPS trips, annunciators
and lamps, and power supplies;

all local power range monitor (LPRM) detectors, and
their respective cables, and power supplies;

all APRM channels including trips, trip bypasses,

annunciators and lamps, remote recorders, RC&IS
interlocks, RPS trips, and power supplies; and
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14.2.12.1.19 Neutron Monitoring System Presoperational Test

(Continued)

(g) recirculation flow bias signal including flow unit,
flow transmitters, and related annunciators, inter-
locks, and power supplies.

14.2.12.1.20 Traversing In-Core Probe System Preoperationil

(1)

(2)

(3)

Test
Purpose

Verify the operation of the traversing in-core probe
(TIP) system including the TIP detector, controls and
interlocks, containment secure lamp, and containment
isolation circuits.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additicnally, the TIP detector
and dummy detector, ball valve time delay, core top and
bottom limits, c¢lutch, X-Y recorder, and purge system
will have been shown to be cperational.

General Test Methods and Acceptance Criteria

With the exception of the shear valve, which is not
tested, TIP system capability is verified by the inte-

grated operation of the following:

(a) indexer créls-calibration interlock;

(b) shear valve control monitor lamp; and
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14.2.12.1.20 Traversing In-Core Probe System Preoperational

Test /Continued)

(c) drive motor manual control and override, automatic
control and stop, and low speed control.

14.2.12.1.21 Process Radiation Monitoring System Preoperational

(1)

(2)

(3)

Test (NSSS portion)
Purpose

Verify the operation of the pProcess radiation monitoring
(PRM) system including the offgas vent, offgas, main
steamline, liquid process and effluent, containment
ventilation and plant vent radiation monitoring subsystems.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the process radia-
tion monitors and pulse preamplifiers, power supplies,
indicator and trip units, and sensors and converters are
calibrated according to the vendor instruction manual;
insulation resistance and high potentiometer tests will
have been completed.

General Test Methods and Acceptance Criteria

PRM system capability is verified by the integrated
operation of the following:

(a) vent sensors, preamps, channels, trip points,

annunciators and lamps, sample rack, and check
source;
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14.2.12.1.21 Process Radiation Monitoring System Preoperational

14.2.12.1.

(b)

(c)

(d)

(e)

Test (NSSS portion) (Continued)

offgas vial sampler, log radiation monitor (LRM)
and linear radiation monitoring channels and their
related annunciators, lamps, and recorders, timer
clutch and holdup valve, sample rack, and high/low
flow detector;

main steam gamma detector and LRM chaunels, trip
points, annunciators and lamps, high-high and inop
trip, and recorders;

liquid process scintillation detector, preamps,
channels, trip points, and annunciators and lamps,
and recorders; and

building ventilation system sensors, channels, trip
points, and annunciators and lamps, recorders, and
standby gas treatment interlock.

22 Area Radiation Monitoring System Preoperational

Test

Purpose

Verify the operation of the area radiation monitoring
(ARPM) system including sensors and channels, trip

points, alarms, and recorder.
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14.2.12.1.22 Area Radiation Monitoring System Preoperational
Test (Continued)

(2)

(3)

PavForaan o ¥A¢n4r¥uV\v\2 Sgrsl¢n~\ \
14.2.12,1.23 A PiiiS:::Slonal

(1)

(2)

Prerequisites

The construct

ion tests have been completed and the SCG

has reviewed and approved the test procedure and the

initiation of
units, power
brated accord

General Te.

testing. Additionally, indicator and trip
supplies, and sensor/converters are cali-
ing to the vendor instructicon manual.

ethods and Acceptance Criteria

ARM system capability is verified by the integrated
operation of the foliowing:

(a) sensor/converter and associated channels;
(b) channel trip points:;
(c) alarm annunciators and lights; and

(d) recor

—

/4, 1S

Purpose

-._4/-'

/
P..A(Ma“ A, M av\\‘\"\)’w;\
erify the %%ﬁ£e§30n of the

(-Pe-!'rSystem"including computer inputs and printout.

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the

initiation of
nostic checks

testing. Additionally, computer diag-
and programming are completed.

14.2-53

’y' l’\



(TeArprCasfrtasiay

1 {
M own v Tovan <
14.2.12.1. 23 System Pr ational o
(Continued) N
(3) General Test Methods and Acceptance Criteria (

(a) analog input signals;

(b) computer printout;

(c) digital input signals; and
(d) digital output signals.

14.2.12.1.24 Rod Pattern Control System (RPCS) Preoperational
Test

(1) Purpose

Verify the operation of the R?CS under its various modes )
of operation.

(2) Prerequisites
The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the self-test
feature of the RPCS is verified.

(3) General Test Methods and Acceptance Criteria

RPCS capability is verified by the proper computer
initiation of the following:

(a) low-power setpoint and low-power alarm point tests;

(b) RPCS status displays and annunciators;
(c) reactor mode switch test; )
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14.2.12.1.24 Rod Pattern Control System (RPCS) Preoperational

Test (Continued)

(d) system diagnostic and data quality tests;
(e) rod position data tests;

(f) single rod bypass provision;

(g) rod sequences tests; and

(h) rod group assignment.

14.2.12.1.25 Remote Shutdown Preoperational Test

(1)

(2)

(3)

Furpose

Verify the feasbility and operability of the shutdown
functions from the remote shutdown panel.

Preregquisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the control power
should be supplied to the remote shutdown panel and the
independence of power supply voltage, and fuses should
be verified.

General Test Methods and Acceptance Criteria

Remote shutdown system operability is verified by the
following tests:

(a) operation of all valves, controls, instruments,
pumps, and flov paths on systems available from this
panel; and

(b) transfer switch operation from the control room
panels to the remote shutdown panel.
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14.2.12.1.26 Offgas System Preoperational Test

(1)

(2)

(3)

C) "\0\\%‘\\0"\ o»v\J G“v\v\nt\g}\sh.
b———

Purpose

, Verify the operation of the offgas system including

valves, recombiner, condensers, coolers, filters, and
hydrogen analyzers.

“

Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, the instrument air
system, electrical power, and cooling water should be
operational.

General Test Methods and Acceptance Criteria

Offgas system operability is verified by performing the
following tests:

(a) wvalve operation including failsafe and isolation
features;

(b) pump operation;

(¢) 1level and temperature control and indication;
(d) recombine. and preheater;

(e) condenser, cooler, and moisture separator;
(f) gas dryer and cooler;

o
(g) filter efficiency; Mj;
~

hydrogen analyzer pcrtormance‘ v\‘J

~

-~
¥
-
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14.2.12.1.27 Environs Radiation Monitoring System Preoperational
Test

(1) Purpose
Verify the operation of the environs radiation monitoring
system including sensors and channels, sampling pump, and
filter equipment.

(2) Prerequisites

‘ The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing. Additionally, indicator and trip
units, power supplies, and sensor/converters are cali-
brated according to the vendor instruction manual.

(3) General Test Method and Acceptance Criteria
The environs radiation monitoring system capability is
verified by the in*egrzted operation of the following:
(a) trip point check;

(b) annunciation;

(c) recorder;

(d) channel calibration; aad=—=

sample equipment; a.\l

/o), 1)

rational Test

14.2.12.1.28 Inclined ansfer System Pre

(1) Purpose
Verify the operation of inclined fuel transfer system,

including the actual transfer of a dummy fuel assembly
configuration.
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14.2.12.1.28 1Inclined Fuel Transfer Syster Preoperational

(2)

(3)

Test (Continued)
Prerequisites
The construction tests have been completed and the SCG
has reviewed and approved the test procedure and the
initiation of testing.

General Test Methods and Acceptance Criteria

Operability of the inclined fuel transfer system
is verified by performing the following tests:

(a) mechanical and electrical subsystem checkouts;
(b) containment isoclation capability;

(c) leak testing of assembly penetration;

(d) fuel assembly transfer aspects; and

(e) failsafe sycotem which precludes possibility of a

person being in fuel transfer valve room during
fuel transfer.

14.2.12.1.29 VUpper Pool Storage System Preoperational Test

(1)

Purpose

Verify the operation of the upper pool storage system,
including the actual transfer of inventory fluid to the
lower pool.
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14.2.12.1.29 Upper Pool Storage System Preoperational Test

(2)

(3)

(Continued)
Prerequisites
The construction tests have been cumpleted and the SCG
has reviewed and approved the test procedure and the

initiation of testing.

General Test Methods and Acceptance Criteria

92 erificatiop of the capability to transfer upper pool
N fluid to the lower poc : J
v
1‘ 3 = > = s hgle “l ___ g
Preoperational Test !
Applicant will supply. 4
P,
14.2.12.1.31 Reactor Vescel Flow-Induced Vibration Preoperational \.
Test
(1) Purpose

(2)

The reactor vessel flow-induced vibration test contains

the engineering reguirements for the preoperational
vibration inspection and flow excitation of reactur
internals. These requirements are intended to fulfill ]
provisions of NRC Regulatory Guide 1.20 with respect to

the vibration assessment of reactor intervals.

h

Prerequisites

(a) Recirculation system preoperational testing shall
be completed sufficiently to allow safe cperation of
the recirculation pumps at rated volumetric flow for
extended operation.
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14.2.12.1.31 Reactor Vessel Flow-Induced Vibration

(b)

(c)

(d)

(e)

(£)

(g9)

(h)

(1)

Preoperational Test (Continued)

Capability to maintain the reactor water temperature
equal to or greater than 150°F shall be provided
throughout the duration of the flow test.

’Y-d7

Installation of the steam separator shall be
accomplished, prior to RPV heatup, to ensure that a
minimum of 50°F delta temperature is achieved follow-
ing shroud head bolt torquing.

Capability to maintain the reactor vessel pressure
equal to or greater than 100 psi above the saturation
pressure of the RPV water shall be provided through-
out the duration of the flow test.

Capability to bypass the recirculation system
cavitation interlock protection shall be provided.

Reactor assembly must include all core support
structures and components, jet pumps, spargers,
shroud head, and reactor vessel head.

Reactor assembly shall not include any temporary
hardware devices, such as blade guides.

Reactor control rod blades must be removed or
positioned fully withdrawn in their guide tubes with
drive motion valved out of service and hydraulic
accumulators vented to atmosphere.

In-core instruments, neutron sources, and fuel shall

not be installed throughout the duration of the
test.
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(1)

(m)

(n)

(o)
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Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued)

Reactor veesel surveillance program specimen hclders
and specimens shall be installed throuchout the
duration of the test.

Verification of the reactor pressure vessel pretest
cleanliness will be established.

Manway access tu the reactor vessel bottom head
rejgion will be closed using suitably sized steel
plating with attached gasket facing and secured into
position by a bolted compression beam on the reverse
side of the manway access throughout the duration

of the flow excitation test.

Inspection of the reactor pressure vessel internals
shall require close visual contact of selected
areas of the internal structures and component
parts. Optical aids such as binoculars, periscopes,
and closed circuit TV may be used where access for
close inspection is difficult.

Verify that all field modifications required before
preoperational testing on this system and interfac-
ing systems and initiated through Field Deviation
Disposition Requests (FDDR) and Field Disposition
Instructions (FDI) have been implemented
satisfactorily.

Performance of the initial inspection shall be con-
ducted upon the ~ompletion of the RPV work and just
prior to the addition of water to the RPV for the
support of the flow excitation testing. Postflow
inspection shall be conducted as soon as the RPV
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( 14.2.12.1,31 Reactor Vessel Flow-Induced Vibration

Preoperational Test (Continued)

becomes available for entry and prior to the
resumption of any RPV associated work. Each of
these preflow and postflow inspections shall be per-
formed by two engineers, at least one of which shall
participate during inspections.

(3) General Test Methods and Acceptance Criteria

(a)

Preflow Vessel Internal Inspection

The internal inspection of the vessel will be
required before the recirculation system flow
excitation testing. Parts of this preliminary
inspection requirements may be met by normal visual
fabrication inspection. This inspection will
require draining of the RPV, flushing of the bottom

head drain piping, installation of the shroud head,

and access to the vessel lower plenum region.

Seiected areas of the internal structures and com-

ponent parts of the reactor pressure vessel requir-
ing initial preflow inspection and status documen-
tation are as follows:

1. peripheral control rod drive and in-core guide
tubes, housings, and their lower joints;

- peripheral in-core guide tube stabilizer con-
nections and stabilizer bars;

3. plenum region for evidence of loose and/or
failed parts;
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14.2.12.1.31 Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued)

4.

10.

11.

12.

13,

14.

inside surfaces of the jet pump adapter to
shroud support welds and jet pump diffuser to
jet pump adapter welds;

liquid control and delta pressure line and
bracket welds;

shroud-to~-shroud support welds;

jet pump instrument lines and brackets;

jet pump annulus for evidence of loose and/or
failed parts;

jet pump beams, beam bolts, wedges, and locator
screws;

jet pump riser braces and welds;

shroud head and shroud bolt lug welds;

shroud and shroud head flange locating pins for
evidence of destructive motion marks other than
those caused from normal installation;

core support plate bolt keepers;

steam separators and standpipes cross brackets
and supports;
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14.2.12.1.31 Reactor Vessel Plow-Induced Vibration
Preoperational Test (Continued)

(b)

15.

16.

17.

18.

19.

20.

21‘

Flow

shroud head bolt-support ring, support ring
brackets, and support welds;

feedwater sparger and attachments;

core spray lines, brackets, and core spray
spargers;

reactor vessel surveillance program specimen
holders, specimens, and mounting brackets;

core plate surface and annulus for loose and/or
failed parts;

installation of each peripheral single-fuel
support casting orifice for latch position and
component seating; and

installation of each multi-fuel support castirg
for proper pin positioning and component seat-
ing to grid.

Testing

The Reactor Recirculation Sys*em shall be
operated for compliance of the required flow
volume and time duration following verification
of completion of prerequisites, Para (2) and
preflow vessel internal inspection, Para (3).

The Reactor Recirculation System shall be oper-

ated at rated volumetric core flow (nominal or
indicated), two pumps with balanced flow, for a
mininum of 35 hours.
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14.2.12.1.31 Reactor Veasel Flow-Induced Vibration
Preoperational Test (Continued)

{c)

3.

Each reactor recirculation system loop shall
be operated independently for a minimum of

14 hours. During the one-loop operation, the
loop drive flow shall be the same u«s that
required for balanced operation at rated
volumetric flow, Para (2).

The flow testing sequence is not important and
the necessary test tir2 mav be accumulated at
any time between the preflow vessel internal
inspection and the postflow vessel internal
inspection. The total flow excitation test
duration shall require a minimum of 63 hours.

Postflow Vessel Internal Inspection

1.

Following the completion of the required flow
testing, Para (3) (b), the reactor recirculaticn
pumps shall be shut down and the reactor pres-
sure vessel depressurized.

Postflow vessel internal inspection may proceed
with access into the RPV following RPV head
removal and draining of the reactor water com-
pletely from the vessel.

a. Shroud head shall remain in place until the
shroud head bolt support ring brackets and
supports have been inspected.

b. Following removal of the shroud head from

the RPV, the completion of the internal
inspection will be conducted to include
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( 14.2.12.1.31 Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued)

the bottom head region below the lower
core plate. All inspection points
identified in the preflow vessel internal
inspection, Para (3) (a), shall be reviewed
for any evidence of defects, loose parts,
or wear.

(d) Acceptance Criteria

1.

Any evidence of defects, loose parts, or
wear due to specified testing conditions,
which are intended to produce vibration
excitation comparable to or greater than
that experienced in normal modes of
reactor operation, shall be reported to
GE Operating Plant Engineering.

No extraneous material shall be permitted
in the jet pump annulus or the plenum
region below the lower core plate as a
result of the specified flow testing.
Accumulation of such materials shall be
identified for source location and
reported to GE Operating Plant Engineerir .

A copy of the inspection record shall be
provided to GE Operating Plant Engineering.
In the event resolution of a discr~pancy

is required for conditions found following
the specified flow testing, GE Operating
Plant Engineering shall provide this
support.
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14.2.12.1.31 Reactor Vessel Flow-Induced Vibration
Preoperational Test (Continued)

4. A minimum accumulation of 35 hours of rated
volumetric core flow with two recirculation
pumps of balanced flows is required.

5. A minimum accumulation of 14 hours of
single-loop operation to each individual
recirculation loop with the drive flow the
same as that required for balanced loop
flow at rated volumetric core flow is
required.

14.2.12.1.32 Air Positive Seal (APS) System Preoperational Test
(1) Purpose

Verify the ability of the APS system to supply the
design quantities of air at the design pressure for
sealing and preventing release of fission products from
primary containment to the environment.

(2) Prereguisites

The construction tests have been completed and the Startup ]
Coordinating Group has reviewed and approved the test pro-
cedure, schedule, staffing, and plant condition. The
following support systems must be available:

(a) electrical power;

(b) condensate;

(c) emergency service water (ESW); and

(d) normal and clean radioactive waste (CRW) drains.
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14.2.12.1.32 Air Positive Seal (APS) System Preoperational Test

(3)

(Continued)

Test Methods and Acceptance Criteria

(a)

(b)

(c)

(d)

(e)

(£f)

System component checkout shall be made.

Any temporary instruments needed for safe testing
and adequate records shall be installed.

Set ESW and condensate flow rates to post LOCA
conditions. Operate compressors to show that
cooling requirements are satisfied.

Record time for each compressor to fill the receiver
while the receiver leakage is 23 scfm.

Conduct system tests by tripping the automatic con-
trols. Test all safety interlocks.

System flow rates and pressures shall meet design
requirements. Interlocks and automatic features
shall function according to design. All components
shall be successfully tested.

14.2.12.1.33 Cask Decontamination System Preoperational Test

(1)

Purpose

Verify the operation of the cask decontamination system
in two modes: automatic spray or hand cleaning. Test
interfaces with other systems.
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14.2.12.1.33 Cask Decontamination System Preoperational Test

(2)

(3)

(Continued)
Prerequisites

The construction tests have been completed and the SCG
has reviewed and approved the test procedure schedule,
staffing, and plant condition. The following systems

must be operational and available.

(a) condensate;
(b) radwaste;

(c) service air;
(d) floor drains;

Test Methods and Acceptance Criteria

(a) Start the decontamination high-pressure pump, vent
the discharge pipe, the relief valve will now open.
When the decontamination holding tank reaches low
level, the low-suction pressure alarm should sound.

Shut down the pump.

(b) Refill the holding tank with condensate and open
the spray valves and vent valve P48-FF032. Start
the decontamination high-pressure pump and booster
pump. Close vent valve P4B8-FF032 and test the
automatic spray system.

(¢} Test the hand-held lance. As a safety measure, have
a standby operator present during this test.

(d) Repeat tests b and ¢ using condensate directly from
its supply header.

(e) Repeat tests b and ¢ using demineralized water.
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33 Cask Decontamination System Preoperational Test
(Continued)

(f) Test the transfer pump by pumping water to the dirty
radwaste system.

(g) The system is acceptable if all design flows and
pressures are met, the automatic spray traverses the
full length of track, and all instruments function
according to design.

34 Reactor Island Chilled Water System Preoperational
Test

Purpose

Verify the capability of the Reactor Island nonessential
chiiled water system to supply design quantities of
chilled water at design temperature to air conditioning
cooling coils located in the Reactor Building, Auxiliary
Building, Fuel Building, and Radwaste Building. The
automatic features of the system which are essential
shall be tested.

Prerequisites

(a) The construction tests have been completed and the
SCG has reviewed and approved the preoperational
test procedures, schedule, staffing, and vlant
condition.

(b) The following systems shall be available.

) demineralized water;

r essential service water;
3. service air;

4. instrument air;
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14.2.12.1.34 Reactor Island Chilled Water System Preoperational

(3)

Test

(a)

(b)

(c)

(4)

(e)

(f)

(g)

(h)

Test (Continued)

S. electrical power;

6. normal, DRW, and CRW drains; and
Te diesel generator heat exchangers.

Methods anu Acceptance Criteria

Hydrostatic tests, flushing, and cleaning shall be
done.

System components shall be checked out.

Temporary instruments, as needed, shall be installed.
Fill the Condensate Cooling Water (CCW) System with
demineralized water to correct operating levels, and
vent air from all high points. Establish nitrogen
blanket in CCW expansion tank at 12 psig. Check
high-level, low-level, and low-pressure alarms.

Start one pump and one heat exchanger. Set flow
rates to all twelve services at design values.

Measure heat load and temperatures.

Conduct vibration tests according to Regulatory
Guide 1.68.

Check all instrumentation.

Repeat Steps e, f, and g using the other pump and
heat exchanger.
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14.2.12.1.34 Reactor Island Chilled Water System Preoperational

Test (Continued)

(i) The CCW System is acceptable if all design flows,
temperatures, pressures, and heat loads are mat and
all instruments function according to design
specifications.

14.2.12.1.35 Demineralized water and Condensate Distribution

(1)

(2)

System Preoperational Tests

Purpose

Verify the ability of the demineralized water and con-
densate system to supply design-specified quantities of
water to users. Certain portions of the system located
in balance of plant (BOP) are not covered here for the
BOP portion.

Prerequisites
(a) The construction tests have been completed and the
SCG has reviewed and approved the test procedure,

schedule, staffing, and plant condition.

(b) The following systems must be available:

1. HPCS;

. RWCU;

3. RCIC;

4. CRD;

S DRW and CRW drains;
6. electrical power;
7. instrument air; and
8. service air.

14.2-72



{ GESSAR 11 22A7007
238 NUCLEAR ISLAND Rev. 0
' 14.2.12.1.35 Demineralized Water and Condensate Distribution
= System Preoperational Test (Continued)

(¢) It would be desirable to have other user systems
available; however, they are not reguired because
the design flow rate is set by the systems listed
in Paras (b).

s (3) Test Methods and Acceptance Criteria

(a) Temporary instruments and devices shall be
installed.

(b) Hydraulic tests, flushing, and cleaning shall be
done.

{(c) Be sure that backwash receiving tank G46-A003 is
' empty. Line out piping and start the condensate
- transfer pump. Measure the time to £i11 tank A003
(about 5 minutes). When the high-level alarm
sounds, stop the pump.

(d) Test other parts of the system in a similar manner
[Para (c)].

. (e) Test fire hose connections for flow rate and

-
Pressure. The most remcte connection of each

Tusear (';)‘"‘W(‘) branch shall be tested. b:
ATTALHED. \_)

N

. . N
1‘(;)The system is acceptable when design flow rates and

pressures are attained.
..
.'\‘)
N
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( 14.2.12.1.36 Clean and Dircty Radwaste Drains Preoperational Tests ‘)

¢ (1)

(2)

{3)

Purpose

Verify the ability of the CRW and DRW drains to collect
and dispatch waste streams to appropriate processing
facilities.

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,

.schedule, staffing, and plant condition.

The following systems must be available:

1. radwaste;

2. condensate;

3. electrical power; and
4. instrument air.

Methods and Acceptance Criteria

Temporary instruments needed for safe and adeguate
testing shall be installed.

System components such as pumps and valves shall be
checked out.

Each sump is to be individually tested as follows:

1. Apply design flow to each drain, one at a
to verify that the water drains properly. Ry

THaT™ CACK DEAIN BLowd TO, THUE Coeiks (T SUme
QS"“‘N o Fiawae u.z-s.‘,‘a"z?. o2-4 Jp Sl

S
i

- —
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14.2.12.1.36 Clean and Dirty Radwaste Drains Precperational Tests

(Continued)

2. Check each sump pump for starting, pumping, and
stopping correctly. 5333{2:10901 controllers
if necessary. ﬁpdip noise or vibration

shall be corrected.
3. Check instruments for proper operation.

(d) When testing the drywell sump T13-XX002, and the
containment sump T13-XX004, route the water through
the heat exchangers P55-BB0C1 and P55-BB002. At
the same time, supply cooling water and record flows
and pressure drops.

(e) The system is acceptable when design flow rates are
attained and pumps start and stop at proper sump
tank levels.

14.2.12.1.37 Detergent Drain System Preoperational Test

(1)

(2)

Purpose

Verify the ability of the detergent drain system to col-
lect wash water from the cask cleaning area and control
rod drive maintenance area, then transport the wash
water into sumps.

Prerequisites
(a) The construction tests have been completed and the

SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.
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14.2.12.1.37 Detergent Drain System Preoperational Test
(Continued)

(b) The following systems must be available:

instrument air;
electrical power;
cask decontamination;
condensate; and
demineralized water.

U oea W -
.

(3) Test Methods and Acceptanca Criteria

(a) Install temporary instruments and equipment as
needed.

(b) Check out system components.

(c) Fill the decontamination holding tank P48-AA002 with
condensate. Continue condensate flow, allowing
excess to overflow into the drain. Determine flow
rate by manually gaging and timing the level rise
of the cask cleaning area detergent drain sump.

(d) Check the high/low, start/stop action of sump pumps
P56-CC018A and B by adjusting the flow rate of
condensate.

(e) Test the CRD maintenance area detergent drain sump
in a similar manner [Para (c¢) and (d) ] using flush
tank P65-AA00]1 as a source of drain water.

(f) The system shall be acceptable when all pumps meet

the design flow rate, all instruments function, and
all drains operate.
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14.2.12.1.38 Essential Service Water System Preoperational Test

Purpose

Verify the capability of the ESWS to supply the design
quantities of cooling water to NI auxiliary equipment.

Prerequisites

(a) The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

(b) The following systems must be available:

1. instrument air;

- normal and DRW drains;

3. water from supply header 24 in. ESW1-ADC and
24 in. ESW41-ADC; and

4. electrical power.

Test Methods and Acceptance Criteria

(a) Install temporary instruments and equipment as
needed.

(b) Check out system components.

(c) Slowly fill the system with water, venting from
high spots. Avoid water hammer damage by running
only one service water pump.

(d) Test one division at a time by balancing the flow

rate through each essential service at design
values. In some cases the pressure drop is also
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14.2.12.1.38 Essential Service Water System Preoperational Test

(e)

(£f)

(g)

(h)

(1)

(Continu=d)

set with balancing values. The total flow at BOP
should equal 12,198 gpm for Division 1 and 12,109
gpm for Division 2. Only one service water pump
should be running at this time. Measure individual
flows and pressures.

Shut off the RHR heat exchangers, then balance out
the flow rates to all nonessential services. The
total water flow at BOP should be 12,016 gpm for
Division 1 and 12,012 gpm for Division 2. Measure
individual flows and pressures.

Start the flow through the RHR heat exchangers and
start the second service water pump. The total
water flow should be 19,316 gpm for Division 1 and
19,312 gpm for Division 2. Excess flows are
acceptable. Measure individual flows and pressures.

Conduct vibration tests per Regulatory Guide. 1.68.

Check for leaks by comparing flows in and out of the
system.

The systems are acceptable when flows and pressure
drops meet design values and all instruments function

as designed.
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14.2.12.1.39 Fire Alarm System Preoperational Test

(1)

(2)

(3)

Purpose

Verify the capability of the fire alarm system to detect,
alarm, and record the presence of combustion, smoke, or
fire in the plant.

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

The construction tests have been completed and the
SCG has reviewed and approved the test proccdures,
schedule, staffing, and plant condition.

The following systems must be available:

electrical power;

main control room annunciator;
performance monitor

carbon dioxide fire protection; and
DACOADA computer monitor.

n & W -
-

Methods and Acceptance Criteria

Fire Department alarm contacts at the main control
panel shall be tested and made ready for operation.

Check out and adjust system components including
alarms and battery system.

Activate each fire detector per NFPA-76E or by

using a smoke generator fueled by a sample of
combustible material from that sub-zone. Verify the
operation of the pertinent alarms and lights in the
sub-zone, the satellite panel, and main panel.
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14.2.12.1.39 Fire Alarm System Preoperational Test (Continued)

Verify the computer printout. Verify the alarm
silencer. Verify the actuation of the contact used
to transmit a signal to the local fire department.
Verify the ring back alarms. Reset the alarm and
verify its operation.

(d) Repeat the procedure in Para (c¢) for the manual fire
alarm stations, checking to see that the satellite
panel indicates a manual alarm.

(e) Simulate a power failure by tripping the breaker in
each zone panel. Verify the action of all alarms
and lights. Verify the computer printout.

(f) Test the circuits by tripping the breaker in the
main fire alarm panel. Verify correct response.

(g) Test the standby power system by simulating a power
faiiure per NFPA Code 72D, article 2036. Restore
power and verify the resulting return-to-normal
action.

(h) Test the Co2 eystem by manual activation.

(i) The system is acceptable when all items perform as
designed, the detector sensitivities meet UL-167
standards, and the system remains energized for
90 days without a false alarm.
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14.2.12.1.40 Heated Water Distribution System Preoperational Test

(1)

(2)

(3)

Purpose

Verify the ability of the heated water system to provide
hot water to maintain design temperatures within the RI
buildings.

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

(d)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

The following systems must be available:
5 g heated water from BOP;

2. normal and CRW drains;

3. instrument air; and

4. electrical power.

Methods and Acceptance Criteria

Temporary instruments needed for safe and adequate
testing shall be installed.

System components shall be checked out.

Close interface valves and line out valves within
the system. Set the differential pressure between
inlet and outlet headers to 40 psi.

Start the heated water supply pump in BOP. Slowly

fill the system with water. Check the temperature
of the incoming water; its design value is 195°F.
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14.2.12.1.40 Heated Water Distribution System Preoperational Test
(Continued)

(e) Adjust the flows to individual units to design
values. For lines having control valves, adjust the
setpoint to open the valve fully, then adjust flow
with the downstream valve. Do a similar action for
3-way valves so that the bypass is completely
closed; then adjust flow through the unit with a
downstream valve.

(f) Measure all flow rates and pressures.

(g) Attainment of design temperatures will be impractical
for many of the units. Therefore, system accep*tance
is based upon conformance to flow requirements. When
all flows meet design values, the system is
acceptable.

14.2.12.1.41 HPCS Service Water System Preoperational Test
(1) Purpose

Verify the capability of the HPCS service water system

(Division 3) to provide cooling requirements during LOPP

and/or LOCA.

(2) Prerequisites
(a) The construction tests have been completed and the

SCG has reviewed and approved the test procedures,
schedule, staffing, and plant condition.
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14.2.12.1.41 HPCS Service Water System Preoperational Test

(3)

(b)

Test

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(Continued)

The following systems must be availsble:
b BOP service water;

3. DRW drain;

3. electrical power; and

4. diesel generator jacket water.

Methods and Acceptance Criteria

Temporary instruments and equipment needed for safe
and adequate testing shall be installed.

System components shall be checked out.

Fill the system with service water, venting air and
avoiding water hammer damage.

Set discharge balancing valves about one-half open,
inlet valves fully open, and then start the HPCS
service water pump (in BOP).

Using downstream balancing valves P40-FF002 and
P40-FF007, set the flow rates at design values
through the diesel generator jacket water cooler
and the HPCS pump room cooler.

Measure flow rates, temperatures, and pressures.

Check for vibration per Regulatory Guide 1.68.

The system is acceptable when specified flows,
pressure drops, and heat loads are attained.
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14.2.12.1.42 Instrument and Service Air Systems Preoperational

(1)

(2)

(3)

Tests

Purpose

Verify the ability of the instrument and service air
systams to provide the design quantities of clean dry
compressed air.

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

(d)

+he construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

Electrical power must be available.

Methods and Acceptance Criteria

Install temporary instruments and equipment as
needed for safe and adequate testing.

Check out and calibrate instruments.

Check that the service air system provides design

flow rates by opening general service connections,
test connections, etc. Measure the pressure which
must be 100 to 125 psig.

Check for cleanliness by passing a stream of air
through a filter cloth for ten minutes. The filter
shall be a cotton fabric with 80 to 100 yarns per
inch in both directions. The cloth must contain no
organic or particulate matter.
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(1 14.2.12.1.42 Instrument and Service 2ir Systems Preoperational
Test (Continued)

(e) Observe the service air for moisture. Moderate
amounts of moisture are acceptable.

(f) Check the instrument air system by opening several
service and test connections until design flow rate
is obtained. Measure the pressure which must be
100 to 125 psig.

(g) Check instrument air for cleanliness as in Para (d).
(h) Using a portable hygrometer, check the dew point
of the instrument air. The dew point must be below

-40°F.

(1) The systems are acceptable when design flows and
pressures are attained and moisture and cleanliness
requirements are met.

14.2.12.1.43 Pneumatic Supply System Preoperational Test
(1) Purpose
Verify the capability of the pneumatic supply system to
furnish design quantities of compressed air to user
systems.
(2) Prerequisites
(a) The construction tests have been completed and the

SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.
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( 14.2.12.1.43 Pneumatic Supply System Preoperational Test
(Continued)

(b) The following systems mast be available:
1. CRW drain;

2 instrument air; and

3. electrical power.

Methods and Acceptance Criteria

Install temporary instruments and equipment as
needed for safe and adequate testing.

Check out system components.

Test both Division 1 and Division 2 as described
hereafter.

Test compressor operation. It must start at 145 psig
and stop at 165 psig. The accumulator recharging
time must not exceed 40 minutes.

Check for proper operation of all safety-related
instrumentation in accordance with Regulatory
Guide ' .80.

Check the compressed air for cleanliness in accord-
ance with Regulatory Guide 1.80.

Simulate a LOCA signal and verify that all parts of
the system respond according to design.

Simulate low pressure by closing the compressor

discharge valve and bleeding off air from the
receiver. Note the pressure at which the emergency
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( 14.2.12.1.43 Pneumatic Supply System Preoperational Test

(1)

(3)

(k)

(1)

(Continued)
supply valves are actuated. Then close the bleed
valve and make sure that the pressure does not

exceed the design maximum.

Simulate high temperature at the compressor outlet
and verify that each compressor trips.

Test for excess vibration per Regulatory Guide 1.68.
Perform a loss-of-air test per Regulatory Guide 1.80.
The system is acceptable when all flow rates, pres-

sures, temperatures, and instrument functions reach
design values.

( 14.2.12.1.44 Nuclear Island Process Radiation Monitoring System
Preoperational Test

(1) Purpose

Verify the ability of the Nuclear Island process radia-
tion monitoring system to indicate and alarm abnormal
radiation levels and to initiate appropriate isolation
and cleanup systems upon detection of high radiation
levels.

(2) Prerequisites

(a)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.
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( 14.2.12.1.44 Nuclear Island Process Radiation Monitoring System

Preoperational Test (Continued)

(b) The following systems must be operational and
available:

1. main control room annunciator;

. Radwaste Building annunciator;

3. performance monitoring;

4. electrical power;

- Standby Gas Treatment System (SGTS);

6. Fuel Building (FB) secondary containment
HVAC isolation; and

i Containment Building (CB) HVAC isolation.

Test Methods and Acceptance Criteria

(a) Since radicactive isotopes will be used as check

sources, proper safety precautions shall be followed
in accordance with 10CFR30.

(b) Verify the calibration of each radiation detector
using a standard radiation source according to
specified procedures.

(c) Check each alarm circuit by manual actuation to
simulate a high radiation alarm. Observe the
resulting action of the associated circuits includ-
ing the main control room annunciator windows,
annunciator horn, and all applicable status lights.

(d) Verify each isolation circuit by manually tripping
the appropriate switch. Observe the resulting
action of the applicable isolation system.
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14.2.12.1.44 Nuclear Island Process Radiation Monitoring System

(e)

(f)

(g9)

Preoperational Test (Continued)

Check each circuit by manual action to simulate a
low radiation alarm. Observe the resulting action
of the process status light and the out-of-service
annunciator.

For each alarm actuation in Paras (d) and (e),
check the operation of the performance monitoring
system,

The system is acceptable when all actions conform
to specifications.

14.2.12.1.45 Suppression Pool Makeup System (SPMS) Preoperational

(1)

(2)

Test

Purpose

Verify the ability of the SPMS to supply the design
quantities of makeup water from the upper containment
pool .o the suppression pool after a LOCA.

Prerequisites

(a)

(b)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

The following systems must be operational and
available:

1. electrical power,
2. instrument air,

. 8 condensate, and
4. DRW drain.
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24.2.12.1.45 Suppression Pool Makeup System (SPMS) Preoperational

(3)

Test (Continued)

Test Methods and Acceptance Criteria

(a) Ary temporary instruments and equiprent needed for
safe and adequate testing are to be installed.

(b) System components are to be checked out as follows:

1. manually open and close all valves, then leave
in operating mode;

- check and calibrate instruments;

3. check automatic circuits;

4. with valve mode switch in OFF position and
reactor mode switch in NOT IN REFUEL position,
test each valve via its radiation monitoring
system (RMS) for OPEN and CLOSE (position
lights must correctly indicate the valve
position); and

- Repeat step 4 with reactor mode switch in
REFUEL position (inoperative valves indicate
proper interlock).

(c) Set the suppression ponl water level low enough to
prevent added water from flowing over the weirwall.
Then simulate a LOCA signal (one division at a time)
and dump the upper pool manually. The dump time

should be close to, but not longer than, 8.8 minutes.

Adjust the dump time, if necessary, by changing the
size of the restriction orifice.

14.2-90
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Suppression Pool Makeup System (SPMS) Preoperational
Test (Continued)

Adjust levels, then simulate a LOCA while having a
low-low level in the suppression pooi. The SPMS
valves must open automatically.

Simulate a LOCA only and verify the time delay.
The system is acceptable when all components,

instruments, and interlocks perform according to
design specifications.

14.2.12.1.46 Suppression Pool Temperature Monitoring System

Preoperational Test

(1) Purpose

Verify the ability of the suppression pool temperature
monitoring system to indicate, alarm, and record the
suppression pool water temperature during normal and
post-LOCA conditions.

(2; Prerequisites

(a)

(b)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
scheduie, staffing, and plant condition.

The following systems must be operational and
available:

s main control room annunciator;

- performance monitoring computer;
3. electrical power;
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{ 14.2.12.1.46 Suppression Pool Temperature Monitoring System

(3)

Test

(a)

(b)

(c)

(d)

(e)

Preoperational Test (Continued)

4. condensate; and
S. DRW drain.

Methods and Acceptance Criteria
Check out system components.

Fill the suppression pnol to the post-LOCA minimum
water level.

Verify that the proper suppression pool water tem-
perature is being indicated and recorded by all
instruments.

Check the alarm circuits by manually tripping the
various alarm switches. Verify the resulting action
of the control room status lights, annunciator
window, horn, and performance monitoring system.

The system is acceptable when all instruments,
circuits, and alarms perform according to design
specifications.

14.2.12.1.47 Water Positive Seal System Preoperational Test

(1)

Purpose

Veri
(WPS

fy the ability of the water positive seal system
) to supply design quantities of condensate water to

the valve seats of containment isolation valves during

post

-LOCA conditions.
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14.2.12.1.47 water Positive Seal System Preoperational Test

(2)

(3)

(Continued)

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

(4)

{e)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

The following systems must be operational and
available:

1. electrical power;

2. condensate;

3. ESW;

4. air positive seal (APS);

S. normal, CRW, and DRW drains; and
6. containment isolation.

Methods and Acceptance Criteria

Any temporary instruments and equipment needed for
safe and adequate testing will be installed.

System component checkout shall be made including
calibration of instruments.

Fill the sealing water supply tank P60-AA00l to the
proper level with condensate or ESW.

Check to see that the Reactor Building fuel storage
pool is filled with water to the proper level.

Using the APS System, pressurize to 50 psig the
sealing water supply tank P60-~AA001.
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14.2.12.1.47 Water Positive Seal System Preoperational Test

14.2.12.1.

(1)

(2)

(£f)

(g)

(h)

(1)

(3)

48 CO

(Continued)

Test each motor-operated valve individually by
opening it with its test switch. Observe the
valve to see that it opens, then close it.

Test the high flow alarms by opening each header
drain valve one at a time.

Test the level control of sealing tank P60-AA001
by draining water from it until the condensate
supply valve P60-FF027 opens.

Simulate a LOCA so that all isolation valves
close. Then test the entire WPS system by
activating both divisions. Verify that all motor-
operated WPS valves open.

The system is acceptable when alli valves and instru-
ments function according to design specifications.

2 Fire Protection System Preoperational Test

Purpose

Verify the ability of the Co2 Fire Protection System
to supply the design quantities of carbon dioxide
to the diesel generator rooms and day tank vault in the

event of fire.

Prerequisites

(a)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.
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14.2.12.1.48 Co2 Fire Protection System Preoperational Test

(3)

(b)

Test

(a)

(b)

(c)

(d)

(e)

(f)

(Continued)

The following systems must be operational and
available:

¥ electrical power;
- N carbon dioxide storage;

3. Diesel Generator Rooms and Switchgear Room
HVAC; and

4. Diesel generator starting air.
Methods and Acceptance Criteria

Actuate the automatic Co2 flooding system by pro-
viding two heat sources at cross zones. The Con-
trol Room will note high temperature within Diesel
Generator Room and CO2 flow into affected space.
Verify time delay of 30 seconds between alarm and

CO2 flow.

With the Co2 supply block valve closed, activate

the manual CO2 discharge mode by the local keylock
while the starting air compressors are in operation.
The compressors will be deenergized and cannot be

restarted with the trip signal present.

Verify isolation of the Diesel Generator Room.
Check that all H & V fans have stopped, and all
louvers and dampers close on CO2 system actuation.

Check alarm circuits for visual and audible alarms,
sound levels and time delay.

Determine the Co2 flow rates and concentration.

The system is acceptable when all valves, instru-
ments, circuits and alarms function according to
design specifications.
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14.2.12.1.49 Suppression Pool Cleanup Preoperational Test

(1)

(2)

(3)

Purpose

Verify the system integrity of the Suppression Pool
Cleanup (SPCU) System. The demineralizer's effective-
ness in removing radioactive ions is not tested as this
capability lies beyond the scope of a preoperational

test.

Prerequisites

(a)

(b)

Test

(a)

(b)

(c)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.

The following systems must be operational and
available:

) normal and DRW drains;

& electrical power;

3. service and instrument air; and
4. spent resin storage tank.

Methods and Acceptance Criteria

Install any temporary instruments and equipment
needed for safe and adequate testing.

System component checkout shall be made including
calibration of instruments.

Maintain the suppression pool at the normal water
level.

14.2-96



: 22A7007
236 WEEEERE Hiavo 247007

14.2.12.1.49 Suppression Pool Cleanup Preoperational Test

14.2.12.1.

(1)

(2)

(a)

(e)

(f)

(g)

(Continued)

Assure a full complement of nuclear grade resin in
the SPCU demineralizer. Verify valve operation
and fiow by simulating resin transfer.

Check pump logic and performance per manufacturer's
data. Verify automatic operation of the asso-
ciated valve. Operate both pumps by simulating
transient conditions and trip by simulating high
conductivity, low suction pressure, high discharge
temperature, LOCA, or manually initiated ECCS
conditions.

Test SPCU isolation valves' operation by simulating
LOCA signal. Verify indication lights' signal in
Control Room.

The system is acceptable when all component equip-
ment, valves, and instruments function according
to design specifications.

50 Fire Protection Wet Standpipe Preoperational Test

Purpose

Verify the ability of the Fire Protection Wet Standpipe
System to supply fire protection water to all portions
of the Nuclear Island.

Prerequisites

(a)

The construction tests have been completed and
the SCG has received and approved the test pro-
cedure, schedule, staffing, and plant condition.
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14.2.12.1.50 Fire Protection Wet Standpipe Preoperational Test

(3)

(b)

Test

(a)

(b)

(c)

(d)

(e)

(Continued)

The following systems must be operational and
available:

1. electrical power;

- A instrument air;

3. normal and DRW drains;

4. Radiocactive Waste System;

g, Balance of Plant (BOP) portion of the Wet
Standpipe Fire Protection System; and

6. Essential Service Water System (ESW).
Methods and Acceptance Criteria

Any temporary instruments and equipment needed for
safe and adequate testing shall be installed.

System component checkout shall be made including
calibration of instruments.

Check lineup from fire pumps through the Fuel
Building interfaces. Evacuate air from lines and
check static pressure.

Check standpipe flow rates and verify alarm set-
points for sprinklers and hose reels by slowly
increasing flow rates until switch actuation
occurs.

Check sprinkler flow rates and verify that alarm
signal is received in the Control Room.

14.2-98
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14.2.12.1.50 Fire Protection Wet Standpipe Preoperational Test
(Continued)

(f) Test water sprays in the charcoal filter by the
manual control switch. There shall be no filters
installed at time of testing, and the interior
surfaces must be thoroughly dried on conclusion
of testing.

(g) Check standpipe flow rate with ESW supply only.

(h) The system is acceptable when all eguipment,
flows, and pressures perform to design requirements.

14.2.12.1.51 Drywell Chilled Water System Preoperational Test

(1)

(2)

Purpose

Verify the ability of the Drywell Chilled Water Systems
to apply the design quantities of chilled water at
specified temperatures to various cooling coils.

Prerequisites

(a) The construction tests have been completed and
the SCG has reviewed and approved the test pro-
cedure, schedule, staffing, and plant condition.

(b) The following systems must be operational and

available:

1. electrical power;

2. demineralized water;

3. Essential Service Water (ESW);

4. Service and instrument air;

S. normal and CRW drains;

6. Chiller Mechanical Room Cooling System; and
7. nitrogen supply.
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14.2.12.1.51 Drywell Chilled Water System Preoperational Test
(Continued)

(3) Test Methods and Acceptance Criteria

(a) Any temporary instruments and equipment needed
for safe and adequate testing will be installed.

(b) System component checkout shall be made including
calibration of instruments.

(¢) Using the nitrogen supply, establish a 20 psig
blanket within the Chilled Water Expansion Tank.
Check the high, low, and abnormally low level
set points and alarms. Verify that loss of level
shuts down operating loop.

(d) Activate the chilled water circulation pump and
chiller. Check operating performance.

(e) Test the low flow alarm by shutting down operating
pump. Standby loop shall start up.

(f) Test the low flow control by adjusting the service
water set point. The operating loop shall stop and
the standby chiller and booster pump shall start
automatically.

(g) Test the chill water low flow control by adjusting
the set point. The operating loop shall start
automatically.

(h) Test the return chill water high temperature

by adjusting the set point. The alarm will
actuate and the loop will shut down.
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14.2.12.1.51 Drywell Chilled Water System Preoperational Test
(Continued)

(i) Test the essential service water low flow by
adjusting the set point. The operating chiller
and circulating pump will shut down and the stand-
by chiller loop will start up automatically.

(j) Test the drywell air low temperature by adjusting
the set point of the air temperature controllers.
A three-way valve will bypass chilled water from
the chilled water pump to the return line.

(k) The system is acceptable when all valves, instru-

ments, and alarms function according to design
specifications.

14.2.12.1.52 Control Building Chilled Water Preoperational Test

(1) Purpose
Verify the ability of the Control Building Chilled Water
System to supply the design quantities of chilled water
at specified temperatures to various cooling coils.

(2) Prereguisites
(a) The construction tests have been completed and the

SCG has reviewed and approved the test procedure,

schedule, staffing, and plant condition.

(b) The following systems must be operational and
available:

1. electrical power;
8 demineralized water;
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14.2.12.1.52 Control Buildinc Chilled Water Preoperational Test

(3)

(Continued)

3. Essential Service Water (ESW);

4. service and instrument air;

5. normal and CRW drains;

6. Chiller Mechanical Room Cooling System; and
7. nitrogen supply.

Test Methods and Acceptance Criteria

(a)

(b)

(ec) .

(d)

(e)

Any temporary instruments and equipment needed for
safe and adequate testing will be installed.

System component checkout shall be made including
calibration of instruments.

Establish a 20 psig nitrogen gas blanket within
the Chilled Water Expansion Tanks. Check the
high, low, and abnormally low level set points
and alarms.

Activate the chilled water circulation pump. Check
operating performance of both pumps. Verify that
loss of level within the Chilled Water Expansion
Tanks shuts down pumps.

Activate chiller and check operating perfcrmance.
Test low flow alarms of chilled water leaving
evaporator or service water to condenser; either
low flow shall automatically shut down operating
chiller and start up the electric switchgear
room standby air conditioner. Demonstrate both
cnillers may operate simultaneously.
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14.2.12.1.52 Control Building Chilled wWater Preoperational Test

(£)

(g)

(h)

(i)

14.2.12.1.53

(Continued)

Test the auto-start logic. When an operating
chilled water pump is deenergized, the standby loop
shall automatically energize. When the self-
contained air conditioning unit fails, the alter-
nate electric switchgear room chilled water air
conditioning unit shall start up.

Test standby loop actuation by adjusting the chilled
water pump discharge temperature set point. On
high temperature, both loops shall be operating.

Test low flow control by throttling chilled water
discharge from an operating pump. The operating
loop shall stop and the standby loop shall start.

The system is acceptable when all valves, instru-
ments, pumps, chillers, and alarms function

according to design specifications.

Polar Crane Preoperational Test

(1) Purpose

Verify the ability of the Polar Crane to safely manip-
ulate the drywell head, vessel head, and steam dryer
and separator.

(2) Prerequisites

(a)

The construction tests have been completed and the
SCG has reviewed and approved the test procedure,
schedule, staffing, and plant condition.
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14.2.12.1.53 Polar Crane Preoperational Test (Continued)

(3)

(b)

Test

(a)

(b)

(c)

(d)

(e)

(£)

(g)

The following systems must be operational and
available:

1. electrical power;
- area lighting; and
3. Reactor Building HVAC.

Methods and Acceptance Criteria

Any temporary instruments and equipment needed for
safe and adequate testing will be installed.

System component checkout shall be made including
calibration of instruments.

Test bridge travel through full circle clockwise
and counterclockwise at up to maximum speed.
Verify that the two hydraulic brakes perform at
several speeds in both directions.

Test trolley travel through entire range at up to
maximum speed. Verify brake action at several
speeds in both directions. Verify that limit
switches prevent overtravel.

Verify operation of limit switches on both main
and auxiliary hoist to prevent overspeed and
overtravel in either direction.

Verify that the main and saxiliary hoist motors
cannot both be energized at the same time.

Confirm that both main and auxiliary hoists brakes
are applied automatically upon power interruption
or neutral position of controls.
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14.2.12.1.53 Polar Crane Preoperational Test {

(
(h) Check the load sensing instrumentation of the main
hoist. Applying known loads, verify that both

digital readouts display accurate weights. Verify

hoist and alarm operation on high loads. *——j
A8 ?‘lulhfr'cﬂ’1$d5_,___

(D) APrct A SCAT- \OAD OF AT LEAST
WAKIMUM OPERATING LoAP, AND WoLD Fof AT \EAST OnE Hourys -

(3) The system is acceptable when all controls, switches
alarms function according to design specifica-

FAEY

/

and
tions.

14.2.12.1.54 Heating, Ventilation, and Air Conditioning (HVAC)
Systems Preoperational Test

) 5 "' v ) & - - . , ’ . o - .

Qe /.2419:1:397 7 VA, 19 /e T 2) v, R.12.7.5Y 34

/4. 0-/0-/-4‘4-45 z 4.13.54-5,' /4. 9./2. 5%, & fn-/--"-”-l--*'- ¢
Jg.2.13. 1. 5v~ &, 19.2.43.0:34- %) alleilad o
14.2.12.1.55 Electrical Systems Preoperational Tests -
dea 74.2.,19.1.855 Ctheoryh 1o .2, 1285 ‘s mb/. N

3]

14.2.12.1.56 Seismic Monitoring System Preoperational Test

Applicant will supply.
e n
tilation System Pre:t]

14.2.12.1.57 RHR Complex Heating and V Y
operational Test h)
N\
Applicant will supply. ]
e

14.2.12.1.58 RHR Service Water System Preoperational Test

Applicant will supply.

f\ 14.2.12.1.59 Condensate Makeup Demineralizer System Preopera-
af? tional Test -
L4

\\\\ Applicant will supply.
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| All fans shall be checked for correct rotation.
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ﬁ All filters shall be in a clean condition.
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be checked for completion of Piping and wiring
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' As each HVAC system is checked for compliance with design _.
criteria, the associated instrumentation and control functions shall |
: be tested. Although mcst testing of control operations and alarm i
monitoring are carried cut in the main control room, all 1 l
instrumentation including local indicating instruments, sensing 4 1
elements and final control elements shall be functionally inspected ;
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Start air conditioning unit X93-ACUOlA. Verify fan X93-CCOOLA

. starts and inlet dampers X93-PF00lA&B dutomatically open. The unit

startup will autamatically start both the control room exhaust/return
fan X93-CC002A and control equipment room exhaust/return fan
X33~CCO04A. Verify inlet campers X93-FFOllA and FFOl2A automatically

open. Assume the normal return dampers X93-FF007A and FPOO9A have

' au:ona?ically opened.
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to control air flow.
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ﬂj)(ilow the system to stabilize then'verify the following occurs
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Elactric heater X93-BB002A modulates air leaving air conditioning
unit XS3-ACUOlA

“d. Differential pressure indicatﬂinq control switch dPICS-RRSOlA_q

|

~controls air leaving the control eguipment room. =

A Differential pressure indicating control switch dPICS-RR602A |

| controls air leaving the control room.
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LKL Start the chiller room exhaust fan X93-CC007, area exhaust fan

p——

'X97-CC005 and the control building chilled water unit P45-22001.
Verify exhaust dampers X93-FF0l4A&B are open.
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’ 1 e Upon completion of precperational testing, all

-t-np;fnxy equipment (piping supports, instruments, etc) shall be

remcved, and all systems returned to normal operating condition, or

placed in lay-up condition, as appropriate. 1
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L‘-‘Jdan dampers and valves shall be checked for operability from
open to fully closed zmd—3eft in their normal operating position
Verify the operation of dampers and valves by means of remote manual
operators and position indicating lights
in the main control rodm.
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All fans shall ve checked for correct rotation.

All filters shall be in a clean condition.
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| 'All dampers and valves shall be checked for operability from
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o —*uuy open to fully closed and left in their normal operating position

Verify the operaticn of dampers and valves by means of remote manual |

operators and position indicating lights M__{
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: ') All fans shall be checked for correct rotation.
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All filters shall be in a clean condition.

** checked for completion of piping and wiring
| }

All components of HVAC aquipment controls and instrurents shall.
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All dampers and valves shall be checked for operability frem
iE;Iiy open to fully closed and left in their rormal operating positi
erify the operation of dampers and valves by means of remote manual

| operators and position indicating lights ]

in the main control rcom. '

+—

U‘%—rmi!
All fans shall be checked for correct rotation.

be chcckcd 2or cocpletion of piping and wiring.
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Gd.All components of AVAC equipment controls and instruments shal

l Efl.hs each HVAC system is checked for compliance with design ™™

be tested. Although =ost testing of control cperations and alarm
monitoring are carried cut in the main control room, all
instrumentation including local indicating instruments, sensing
elements and final conzrol elaments shal) be functional

at sone tinc du:inq :hc test proccau:e.
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criteria, the associated instrumentation and control functions shall

ly inspcctcd
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11 dampers and valves shall be checked for operability frc=
-{ully open to fully closed and left in their normal operating position
ify the operation of dampers anéd valves by means of remote manual

| operators and position indicating lights | T
in the main control rcom.
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]d] ) Ve ¥ O AP !
\dl All fans slull be checked for correct rotation. -
[@) All filters shall be in a clean condition. T

All components of HVAC equipment controls and instruments shal
be checked for cecpletion of piping and wiring.
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“As each HVAC system is checked for compliance with design"—j
criteria, the associated instrumentation and control functions shall
be tested. Although =ost testing of control cperaticns and alam
monitoring are carried cut in the main con:rol room, all J
|1 instrumentation including lecal indicating instruments, sensing
elements and final conzrol elements shal) be functionally inspected

at scne time du::.nq f.hc test p:occdure -
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1 danpers and valves shall be checked for operability “frem

*ully open to fully closed and left in their normal operating positic
erify the operation of dampers anc valves by means of remote manual

| operators and position indicating lights
in the main control room. .
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y All £ans shall be checked for correct rotation.
All filters shall be in a clean condition.

All components of HVAC equipment controls and instruments
be checked %or completion of piping end wiring.
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be tested. though most testing of control operations and alamm
monitoring are carried cut in the main control room, all
instrumentation including lecal indicating instruments, sensing

at sone tiac durinq the tcs: procedu:e.
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._ks “As each HVAC system is checked for compliance with design’
criteria, the associated instrumentation and centrol functions shall

elements and final control elements shal) be functionally inspectcd
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[Gi.ux dampers and valvu shall be checked for operability frem
%uuy open to fully cleosed and left in their normal operating posisi
erify the operation of dampers and valves by means of remote manual
| operators and position indicating lig‘xu

All fans nhall be checked fo: correct rotation. '

P

in the main control rcom. .
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All filters shall be in a clean condition.

1
! 1£l All components of AVAC equipment controls and instruments sha
be checked for ccmpletion of piping and wiring.
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3] As each HVAC system is checked for compliance with design"

| eriteria, the u:ociatcd instrumentation and control functions shall
be tested. Although mucst testing of control operations and alarm ¥
monitoring are carried cut in the main control room, all -
|| instrumentation including leccal indicating instruments, sensing

elements and final connurol elements shal) be functionally irspcc.cd
at sore time: dunnq the :cst procedure.
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—placed in lay-up condition, as appropriate.
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14.2.12.1.55.1 Class 1E 125 Volt D-C System Preoperational Test

(1)

(2)

(3)

Purpose

To verify the capability of each divisional and non-divisicnal
battery to supply its load demand without support of the
chargers for a specified time without dropping below minimum
battery and cell voltage. To verify the capability of both
the normal and alternate battery chargers to restore the
battery from the duty cycle discharge state to its fully
charged state within an 8 hour period while supplying normal
steady state loads. To verify that each Class 1F division's
d-c bus can be energized independently of the other division's
d-c bus. To verify that the undervoltage, overvoltage, and
ground relays and associated alarms nperate within the design
specification. To verify dc to ac inverted operation and
transfer to emergency dc lighting.

Prerequisites

(a) The component testing procedures as required for this
test are completed and the data has been reviewed.

(b) All the necessary permanently installed instrumentation
properly calibrated and operable.

(c) All the necessary test instrumentation available and
properly calibrated.

(d) Appropriate a-c and d-c power sources available.
(e) Fire Protection System is available.

(f) Switchgear and battery room ventilation available.
(g) DC to ac inverters available.

(h) All dc emergency lighting available.

Methods and Acceptance Criteria

(a) Perform a service test by loading each battery with
its battery duty cycle and without support cf tne
battery charger, verify that the battery will deliver
the design requirements of the d-c system for a
specified time without drupping below minimum battery
and cell voltage. and verify that the undervoltage relay
and the associated alarm operate within the design
specification.

(b) With the battery at the duty cycle discharge state, verify
that the normal battery charger will fully charge the
battery within an 8 hour period while supplying normal
steady state load. Verify the tests in (a) and (b) for
the alternate battery charger.



(c)

(d)

(e)

(£)

(g)

(h)

Verify that the d-c system load is consistent with battery
sizing assumptions.

Demonstrate that each Class lE division's d-c bus can be
energized independently of the cther division's d-c bus.

Verify that the ground detection and its associated alarm
operate within the design specification.

Deomonstrate that the overvoltage relay and its
associated alarm operate with the design specification
without actually subjecting the bus to an overvoltags
condition.

Demonstrate inverter static transfer switch operation
and the ability of the dc to ac inverter to supply
normal load within design specification.

Demonstrate that the 125VDC lighting and the self-
contained dc lighting will be automatically switched

on upon loss of ac power. Demonstrate that the dc self-
contained lighting batteries have a minimum 8 hour
capacity. Demonstrate the adequacy of lighting level
for all emergency lighting.
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1‘02.12.1.

55.2 Emergency AC Power Distribution System

(1) Purpose

To demonstrate electrical independence of the 3 divisional
buses, correct power availability, feed isolation, regulation
of regulating transformers, to test local and control room
controls, bus transfer, load shedding and sequencing on class
1E buses, and standby lighting.

(2) Prerequisities

(a)
(b)
(c)
(d)
(e)
(£)
(9)
(h)
(1)
(3) Test
(a)
(b)

(e)
(d)
(e)

(£)

(9)
(h)

(1)

Individual component tests and complete and have bBeen approved.
Instrument calibration is complete.

The Fire Protection System is operable.

Appropriate d-c sources available.

The class lE buses are energized.

Switchgear and battery room ventilation available.

Standby diesel generators and associated systems available.

‘Diesel generator rooms ventilation system available.

Essential icrvico water available.
Procedure
Verify all divisional buses preenergized at correct voltages.

Open one Division 1,6.9kv bus feed breaker, verify only’
associated bus is affected, alarms are correct, alternate

feeder will energize bus (as a?prop:iatc), and feeders can not
be tied (Repeat for Division 2).

Verify trip and close paralleling interlocks.

Verify system redundancy and electrical independence.

Verify all load shedding and sequencing events for
Division 1 and 2 buses as described in Section 8.3.1.1.7.

Vary feed voltage to requlating trrasformers and verify
load voltage is within limits for entire lcad range.

Verify Motor Control Center Voltage.

Test all local and control room controls associated with
the tests above.

Verify adequacy of standby lighting systems.
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14.2.12.1.55.3 Standby Diesel Generator Preoperational Test

(1) Purpose

(a) To demonstrate the capability of the standby diesel generator
power sources

(b) To provide assurance that the system is capable of providing
emergency electrical power during normal and simulated accident
conditions. .



(¢c) To demonstrate the system's ability to pickup emergency loads
during simulated accident conditions.

‘ (d) To demonstrate the operability of the diesel generator auxiliary
{ systems, @.g., diesel fuel oil transfer, diesel-generator starting
air supply, jacket water, and lube oil.
(2) Prerequisites
(a) Individual component tests are complete and bave been approved.
{b) Instrumentation available and properly calibrated.
(¢) The following system and/or components are available:
l. Pneumatic sources.
2. Essential service water.
3. Electrical power, to motors, fans, etc.
4. Fire protection system in diesel generator building.
S. Diesel generator building ventilation.
6. D-c power source.

. (d) Sufficient diesel fuel on site to perform test.

(3) Test methods and Acceptence Criteria.

(a) Demonstrate proper manual and automatic operation of the diesel
generators and that they can start automatically upon simulated los
of a-c voltage and attain the required fregquency and voltage withir
the specified limits.



(b)

(c)

(d)

(e)

(£)

(g)

(h)

(1)

(3)

(k)

Demonstrate proper response and operation for design-basis accident
loading sequence to design-basis load requirements, and verify that
voltage and frequency are maintained within specified limits.

Demonstrate proper operation of the diesel generator during locad
shedding, load sequencing, and load rejection. Include a test of
the loss of the largest single load while maintaining voltage and
frequency within design limits, and a test of the complete loss of
load in which overspeed limits are not exceeded.

Demonstrata that a LOCA or LOPP signal will block generator
breaker or field tripping by all protective relays except
for the generator differential and engine overspeed relays.

Demonstrate that a LOCA signal will initiate termination of
parallel operations (test or manual tranfer) and the diesel
generator will continue to run unloaded and available.

Demc:.strate that the engine speed governor and the generator
voltage regulator automatically return to an isochronous
(constant speed) mode of operation upon initiation of a LOCA
signal.

Demonstrate full-load carrying capability of the diesel generators
for a period of not less than 24 hours, of which 22 hours are at

a load equivalent to the continuous rating of the diesel generator
and 2 hours are at the DEMA STANDARD 2-hour load rating (110
percent of nameplate rating). Verify that the diesel cooling
systems function within design limits, and the diesel generator
HVAC system maintains the diesel generator room within design
limits.

Demonstrate functional capability at operating temperature
conditions by reperforming "the automatic response” tests for

1 and 2 above immediately {(within 5 minutes) after completion of
the 24-hour load test per 4 above.

Demonstrate the ability to:

1 Synchronize the diesel generators with offsite power while
connected to the emergency load. -

2 Transfer the load from the diesel generators to the offsite
power.

3 Isolate the diesel generators and restore them to standby
status.

Demonstrate that the rate of fuel consumption while operating
at the design-basis accident load is such that the requirements
for 7-day storage inventory are met for each diesel generator.

Verify all interlocks, controls, and alarms operate in accordance
with desicn specifications.



Demonstrate starting reliability by means of any 69/n consecutive
valid starting test without failure (per plant), where n is equal
to the number of diesel generator units of the same design and size

Auxiliary system instrumentation and equipment will be tested using
actural or simulated conditions to verify performance within design
specification.

Test all Diesel Generator Local and Control Room cohtrols.
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14.2.12.1.55.4 ECCS Integrated Initiation With Preferred Source of

Offsite Power Available and During a Loss of Offsite Powe
Preoperational Test

(1) Purpose

(2)

To demonstrate the ability to initiate ECCS load sequencing/shedding
when the Class 1lE 6.9 kV buses are powered by the preferred offsite
source, and during a loss of offsite power (LOPP).

Prerequisites

Preoperational/acceptance testing of systems as required for this
test is complete and the data has been reviewed.

Permanently installed instrumentation prcperly calibrated and operab

Necessary test instrumentation available and properly calibrated.

. Appropiate a-c and d-c power sources available.

The Class lE buses are energized from the preferred source of
offsite power.

Class lE switchgear and battery room ventlation systems available.
Class 1lE buses are loaded with their normal plant demands.

Standby diesel generatcors and associated systems available.

Diesel generator rooms ventilation system available.

Emergency pump rooms ventilation systems available.

Emergency service water systems available.

RHR system available.



(3)

0.

HPCS system (including HPCS diesel generator) available.
LPCS system available.

Condensate storage tank and suppression pool water available for EC(
operation.

Fire protection system is operable.

Test Procedure

b.

Intitiate a Class lE, Divisicn 1, 6.9 kV bus undervoltage and verif:
the following.

1. Automatic starting of the diesel generator with its associated ad-
system energized and its automatic connection to a properly
cleared bus when the diesel generator reaches rated speed and
voltage.

2. Proper operation of all relaying and interlocks involved with th:
undervoltage condition including shedding/sequencing of sources
and loads.

3. Abilty to manually operate and restore normal loads to the 6.9 k!
Class lE buses.

Repeat the above procedure for Divisions 2 and 3 Class 1lE, 6.9 k!
buses. Verify the diesel generators start and the load shedding,
sequencing occur within design specification.

Initiate a total LOPP and initiate the items in 14.2.12.1.55.3(3) (a)
(Items 1 through 3) above for the entire Class lE system.

on total loss of offsite power, diesel generators simultaneously
start, load shedding takes place, preferred and/or alternate prefermn
source breaksrs are tripped, diesel generators accept the sequenced
loads.

¢. With normal power available simulate a LOCA signal and test ECCS

integrated response by injecting rated flow into the vessel beginnirs
from a normal system lineup.

Integrated ECCS response must show the ability to initiate RHR/LPCI,
LPCS,HPCS, and inject rated flow to the vessel within the described
period of time following LOCA signal.



[

4 With Division 1 and 3 electrical systems out-of-service, normal power
available to Division 2 and the ECCS manual pressure vessel isclation
valves closed, simulate a LOPP followed immediately by a LOCA and
verify the following.

1. Automa.ic starting of the diesel generator with its associated d-c
system energized and its automatic connection to a properly
cleared bus when the diesel generators reach rated speed and
voltage.

2. Proper operation of all relaying and interlocks involved with the
undervoltage/LOCA condition, including shedding/sequencing of
sources and loads.

3. The Division 2 equipment operating conditions can be stabilized
that no adverse conditions develop to Division 2 equipment such as
overheating, etc., that there is sufficient instrumentation
operable to properly monitor and control Division 2 safety related

egquipment.
4. Verify that isolated buses remain de-energized.

Repeat the above procedure for Divisons 1 and 3 Class 1lE, 6.9 kV
buses.

Verify integrated ECCS response in conjunction with simulated LOCA
LOPP signals demonstrates the ability of the diesel generators to
start simultaneously and maintain ECCS loads while they provide
rated flow to the vessel within the prescribed time.

e. Verify that the dc system load is consistent with battery sizing
assignments.



-

Y

14.2.12.1.55.5 Non-divisional AC Power Distribution System

(1)

(2)

(3)

Purpose

To demonstrate the correct power availability, to demonstrate
regulation of regulating transformers, to demonstrate
adequacy of normal AC lighting, and isolation devices.

Prerequisites

(a)

(b)
(c)
(d)
(e)
(£)
Test
(a)
(b)

(c)
(d)
(£)

Individual component tests are complete and have been
approved.

Instrument calibration is complete.

The Fire Protection System is operable.
Appropriate d-c sources available.

Switchgear and battery room ventilation available.
Normal AC lighting system available.

Methods and Acceptance Criteria

Verify buses pre-energized at correct voltage.

vary feed voltage tc regulating transformers and verify
load voltage is within limits for entire load range.

Verify Motor Control Center Voltage.

Verify adequacy of normal AC lighting.

Verify that the series isolation breakers feeding the ECCS
Sump Pump MCC buses Al-3 and Bl-3 are tripped by their

associated Division 1 and 2 control signals upon initiation
of a LOCA.
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14.2.12.1.60 General Service Water System Preoperational Test i‘

——

Applicant will supply.

14.2.12.1.61 Circulating Water System Preoperational Test

Applicant will supply.

14.2.12.1.62 Main Turbine Electro-Hydraulic Control System
Preoperational Test

Applicant will uwupply.

14.2.12.1.62 Condensate System Preoperational Test
Applicant will supply.

14.2.12.1.64 Condensate Polishing Demineralizer System
Preoperational Te:st

Applicant will supply.
14.2.12.1.65 Condensate Storage System Preoperational Test

L 1.7
Applicant will supply. A 14 910, f.E¢ t,L,««-,h o I
> aotd Tt 1}~tvf’~**“’“"zal: ik 1. 2= ETNT &
14.2.12.2 General Discussion of Startup Tests /4’9-"“".J

*11 those tests comprising the startup test phase (Table 14.2-3)

are discussed in this subsection. For each test a description is
provided for test purpose, test prerequisites, test description and
statement of test acceptance criteria, where applicable. Additions,
deletions, and changes to these discussions by the Applicant are
expected to occur as the test program progresses.

@

14.2-106 @
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14.2.12.1.67 Combustible Gas Control Preoperational Test

(
{ PunpsE
y ( 9,-'. Jest Qhjactiee
To verify the ability of the Combustible Gas Control Systeam to perform
within design specifications. . -

( ﬂ-) »9' Prerequisites

o ). Individual component tests have been completed.

Y Instrument calibration and loop checks are completed.

Test instruments are ‘avai.lable and calibrated.

Electrical power is available.

C
d

EvgariaL SEavic Wareo . ‘
@ §. deszpeacy=Ciusei-fooiing System is operational. |
£

S O anp RATIRN, AND Stanont Geg Theatrtsr Sysmedy AnE OPETArIO. |
. aAnoulus Exhaust;\Gar‘rr‘!Tﬁeﬂt Systewr-tyoperItiomaT.

.

( §> — METHODS

|
|
|
ML NG Eas : ‘
Ce i Verify ceapressor, recombiner, analyzer and control functionms. -

D 2. Verify operation time for isolation valves.

k.

C 3. Veri'v system response to magual isolation.

d &. Verify post-LOCA hydrogen monitor operability. ; l

(‘/}f Acceptance Criteria

Alixms TAN
Conpressor, recombiner, analyzer, co trols, and post-LOCA monitors fuanction l

( Lo within design specification.
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6.1

6.2.\. -1.

/
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Criteria for preoperational tests of
containment penetrations are given in
Subsection 6.2.1.6. A list of penetratxon
and isolation valve leakage tests is given as
Table 6.2-29.

VRS PV — 1
_ZLZ_LL_L.‘IO_LMMA_&LL&&:

a
Criteria for(;;;oggfttxonal tests of
containment are given in
Subsection 6.2.1.6. 2 list of penetration
and isolation valve leakage tests is given as
Table 6.2-29.

/A& 3 ~/06 = £
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Criteria for integrated containment leak ge
tests are given in Subsection 6.2.6.1.

| —

rdhow For GW

‘4.2.|’2.|.72Cow’r~'ﬂm%+ Ave PavPcahon and
C LANwP Sﬁ;lvw\
CB——GBEeAR—
RO i St

Responee—to—Guestidn—o4O i Ty

‘i e L (5T08) . loseetion (c8oAcs)

The prepperational te procedures for the Standby Gas Trea nt
System and the Contrcl Building Outdoor Air Cleanup Systumgjiare
described in 6.5.1.4.,08-CF993R-33. The SGTS and the CBOACS
are included in Section 14.2.12 eé-GB6éhR-## but the requirements
for the precperational test proc s W
SeetioméritiTh Qra pyoW\ \mn Sulbbsa oA &.5.1.4.

-
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,EEM%»—' T AT T SONPEIN Fr

v

MUM

Table 6.2-24 of=0R8dMR—3++ lists potential

bypass leakage paths, and describes mode of

leakage protection where applicable. Test i
s

procedures are identical to those used for
other penetratious under isolation conditions.

———

14D ~ /0 T &~



-

T‘)l'\‘ Q&A\*\l\n Pv\f G*0.0"_‘Q]

14.2.12.1.74 zv)mw 2oy Rasponse B vmation

APP\\LM'*' \N\\\ .SV\fF‘\-).

| Tax+t AAA\‘\'\W\ G 646.079

v

14.2.12. .75 : e G

14.2.12.1.18.) Eepansionwn Tuwwr Omitemye

The purpose of this test is to verify that the non-NSSS safety-related
piping, designated as ASME Class 1, 2, or 3, is free to expand thermally as
designed. sad—thet-trensient—tnduced-pipe-notionaUd "st2ady~state--vibratiors
are within acceptable liores.

42.n.1. 8§l

A Prerequisites

The system piping to be tested is supported and restrained in conformance

wvith the design drawiogs. Instrumentation has been installed and
calibrated.

Iy 3= /06 4



3

ARARAE

3 l.t .
,4_1..\;.\.'3;\ Ecvandsion TR Fhoceyvniz
&, "\ Test=Procedaore L

’ 1hu4ag-,coouuuniourbﬂnnttnrrﬂme~tyttar1ﬁ7*nrﬂddi-ie-vtcualhrinspztted
for vibration. H-wisual -ipspectioca~detects questionable vibration;—the
system.w. 11 be-checked-using a-vibration-mositew During initial system
beatup, piping thrrmal movements at selected points will be instrumented,
monitored, and recorded. Accessible pipe hangers and saubbers not .
fnstrumented will be visually inspected.

|4.:.n.l.15'~3

‘ A Acceptance Criteria

1. There shall be no evidence of blocking of thermal expansion of the

- |Aoo—-|‘ -..|¢ - I

piping systems or components other than by design.
2. The measured thermal movement shall be within $25 percent of the

analytical value or 20.25 inch, whichever is greater.

.3. Spring banger movement shall remain within the hot and cold set points,
and snubbers shall not become fully extended or retracted.

2.12.1.19.2 ATIeN T wen /e
NRC Regulatory Guide 1.70, Item 3.9.2.1

"Preoperational Vibration and Dynamic Effects Testing on Piping" says
the preoperational piping vibration ard dynamic effects testing during

startup functional testing will be conducted on safety-related

ASME Class 1, 2, and 3 piping systems including their suprorts and
restraints. The following test program is intended to comply with
that reguirement.

r4.1,‘1-. 1 . 20[/

Rgx CPREREQUISITES  Vibration tests shall not be made before all
piping and supports have been inspected and determined to be properly

installed and hydrotested.

14.2.12.1-183,2.%2  VinnaTioNn Too rseedOuv b =

BLY - DESCRIPTION-OF JHE -TEST-FROGRAM- The vibration test is desicrned
to be run with the reactor and associated system in either the hot or
cold condition. The test program is divided into two phases.

/l AT, T P e i V35D
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Phase I - The dynamic response of the system is noted by observation _
o e wnd visual instrument measurement. Piping with less than allowable -
deflections requires no further evaluation and can be approved to -
have met the requirements of Section 3.9.2 of Regulatory Guide 1.70. 2
Allowable deflections should be developed after completion of stress —.
analysis. Piping exceeding Phase I acceptance limits will be
treated as described in Phase II.

——
-

Phase II - Take remedial action (add or relocate supports, etc) or

, 4 = proceed with time history analysis. . -
Apply time history analysis to determine whether additional -
corrections are reguired. : -

l -
,_-_~,’ le ““PHASE I All safety-related piping shall o

“be subjected to preliminary vibration measurements. These measurements
-y shall be taken during pre-operaticnal tests, with machinery and fluié —_
systems operating under test conditions. Any indication of persistent
- yibration shall be followed by recorded measurements for subsecuent -

analysis. _ o
. . ' -
‘)h¢53»7-TEST CONDITICNS Special attention shall be given to piping o
attached to pumps, compressors, and other rotating or recipgrocating 0
equipment. Measurements shall be taken near icolation valves, pressuIe-
control valves, and other locations where shock or high turbulence rmay
be present. : Taor . INstEertsnt v Ol ten voraditb i o v EIL,
———————— T UL rTiet, A% asTaview T Ve avpalc s OYT -
MHE5=3 9, TEST INSTRUMENTATION Tabiro—AvSv i—gives-a-list-of ~-recommenced
— . test _instIunenss. Preliminary measuremer.ts may be mace with a -
light-weight portable vibration meters QOUBTAModeipid . TFrom these
) measurements, the number and location of recorded measurement points
shall be determined. )
ki -
As5=% &, RECORDED MEASUREMENTS Every measurement record shall be -
accompanied by a sketch showing the location of the measurement zoint,
plus a description of the system operating conditions at the time o=l

’

measurement.. Measured data shall include actual deflections and .
frequincies. Time duration of measurement shall be sufficient to
indicate whether the vibration is continuous or transient. -

e ——— K=% S.PHASE II ACTION If the allowables are exceeded, two oOptions are™
; available, whichever is deemed appropriate. ' ;e

a Take remedial action (add or relocate supports, etc). -

b Perform time-history test of the piping system. -

(c,‘{rw’us-'sp) 1.2 - ot




!o'-.j.“..[.liz.‘t- V.m;;ncg TE“(' Efzﬂsgg.!.;(, (gr_-u..' .-:9)

g ¢, TIME-HISTORY TEST

—
’i.tatablish the time-history of the piping system.
#|; Perform stress analysis based on time-history and compare with
code allowables.
FC If the allowables are exceeded, take remedial action.
A:2 1. REMEDIAL ACTIONS Twé basic methods of solving the problems are
, suggested, one or both of which may be used in a given case.
— c—
2A Change in the piping arrangement. This includes a number of
possible changes, as - o TR
& Adding and/cr relocation of piping supports.
b Rerouting of piping layout to eliminate fluid resonance
characteristics.
¢8.change in the flow modes of the system by -
& Increasing opening or closing time of valves. S
b Addition of a device eg a grid, strainer or damper, which ___
minimizes the forcing function of the vibration source. :
These solutions require partial or full reanalysis of the affected .
piping system.
A
p—

/o2 ~706 - J




14.2.12.1.76

Containment Pressure Instrumentation Pr2operational Test

(1) Purpose

Verify the proper connection and tracking of
containment pressure instruments, and that the
tubing supplying these instruments s not
blocked.

(2) Prerequisites

(a) A1l containment pressure instruments have
been calibrated and are valved in service.

(b) Integrated containment leak rate testing
is to be performed per Section 6.2.6.1.

(3) General Test Methods and Acceptance Criteria

As containment pressure is increased during the
containment integrated leak rate test, all
centainment pressure instruments must track
properly and all affected instrument 1ines will
be verified clear of obstructions.

144/
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14.2.12.2 General Discussion of Startup Tests (Continued)

In describing the purpose of a test, an attempt is made to identirty
those operating and safety-oriented characteristics of the plant
which are being explored.

Where applicable, a definition of the relevant acceptance crite. a
€or the test is given and is designated either Level 1 or Level 2.
A Level 1 criterion normally relates to the value of a process
variable assigned in the design of the plant, component systems, or
associated equipment. If a Level 1 criterion is not satisfiled, zho
plant will be placed in a suitable hold-conditicn until resolution
is obtained. Tests compatible with this hold-condition may be
continued. Following resolution, applicable tests must be repeated
to verify that the requirements of the Level 1l criteiinn are now
satisfied.

A Level 2 criterion is associated with expectations relating to the
performance of systems. If a Level 2 criterion is not satisfied,
operating and testing plans would not necessarily b= altered.

Investigations of the measurements and of the analytical techniques
used for the predictions would be started.

For transients involving oscillatory response, the criteria are
specified in terms of decay ratio (defined as the ratio of succes-
sive maximum amplitudes of the same polarity). The decay ratio
must be less than unity to meet a Level 1 criterion and less than

0.25 to meet Level 2.

14.2.12.3 Startup Test Procedures

"if\q. ‘co\\bw\na 9os¥R~.ﬂ‘T.CJ\\\3¢u¥J a—a Q:a~?+

'Gfovw o?‘-wx;‘\vsj \\M Co \“\o.-o V\\v-\wj

NRC Pt cfprwc-‘ ‘G‘Ov’# w\“_)!v ‘\-ka+ c(~n- r
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Startup Test Number 17 - Core Powet-Volid Mode Respons- (14.2,12.3.17)

Q

. Startup Test Number 25 -~ Recirculation Flow Jontrol (14.2.12.3.25) - All ‘
|
sections except that deualing with maximum flow ;

control valve speed. r

-r .. . -

Startup Test Number 31 - Reactor Water Cleanup System (14.2.12.3.31)
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on.14.2.12.3.1 Startup Tcst Number 1 - Chemical and Radiochemical

14.2.12.3.1.1 Purpose

(1) Secure information on the chemistry and radiochemistry
of the reactor coolant.

(2) Determine that the sampling equipment, procedures and
analytic techniques are adequate to supply the data
required to demonstrate that the chemistry of all parts
of the entire reactor system meet specifications and

process requirements.

Specific objectives of the test program include evaluation of fuel
performance, evaluations of demineralizer operations by direct and
indirect methods, measure- :nts of filter performance, confirmation
of condenser integrity, demonstration of proper steam separator-
dryer operation, measurement and calibration of the offgas system,
and calibration of certain process instrumentation. Data for these
purposes is secured from a variety of sources: plant operating
records, regular routine coolant analysis, radiochemical measure-
ments of specific nuclides, and special chemical tests.

14.2.12.3.1.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiaticn of testing. Instru-
mentation has been checked or calibrated as oppropriate.

14.2.12.3.1.3 Description

Prior to fuel loading, a complete set of chemical and radiochemical
samples will be taken to ensure that all sample stations are
functioning properly and to determine initial concentrations.
Subsequent to fuel loading, during reactor heatup and at each major
power level change, samples will be taken and measurements will be

3.4.2-1068
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14.2.12.3.1.3 Description (Continued)

made to determine the chemical and radiochemical gquality of reactor
water and reacto: feedwater, amount of radiolytic gas in the stean,
gaseous activities leaving the air ejectors, decay times in the
offgas lines, and performance of filters and demineralizers. Cali-
brations will be made of monitors in the stack, liquid waste system,
and liquid process lines.

14.2.12.3.1.4 Criteria

Level 1

Chemical factors defined in the Technical Specifications must be
mainta:ned within the limits specified.

The activity of gaseous liquid effluents must conform to license
limitations.

Water guality must be known at all times and should remain within
the guidelines of the Water Quality Specifications.

14.2.12.3.2 Startup Test Number 2 - Radiation Measurements
eN 14.2.12.3.2.1 Purpose

(1) Determine the background radiation levels in the plant

environs prior to operation for base data on activity

buildup;

(2) Monitor radiation at selected power levels to assure the
protection of per-onnel during plant operation.

14.2-10¢
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14.2.12.3.2.2 Prerequisites

The preoperational tests have been completed, the SCG has
reviewed and approved the test procedutes and initiation of test-
ing. Instrumentation has been checked or calibrated as

appropriate.
14.2.12.3.2.3 Description

A survey of natural background radiatfon thro ,hout the plant site will be
made prior to fuel loading. Subsejuent to furl loading, during reastor heatu-
and at nozinal power levels of 25, 60%, and 1007 of rated power, ga--a dose
rate measurements and where appropriate, neutron dc.e rate measuremcnts will
be made at specific locatfons throughout the pla-*. All potenatially high
radiation areas will be surveyed. This should specific-'1ly fnclude:

a) Drywell to contalnment buillding penetrations

b) RWCU system backwash receiver tank resin transfer piping in the area whers
it exits the containment building and enters the auxiliary butlding. Tnis
should be wonitored before, during, and after the transfer of discharge?
resins from RWCU backwash recelver tank.

€) Utilize the trasfer of the gamma pins for the operational sources fro-
the fuel building to the containment building as a means of deterainin:
the adequacy of fuel transfer shielding at access!i*le elevations within
the coniyinment buiiding.

d) A complete survey of all accessible floor areas within the containment
building prior to fuel loading, at intermediate powers ani at ful' powsr.

Ensure that proper procedures are in nlace to monitor contafnment building
environament prior toc entry after SRV action. This will specifically inclu?e
measureaents of airborne contanination prior and subsequent to those tes's
which could add radfoactivity to the containment building atmosphere.

-

oK 14.2.12.3.2.4 Criteria

Level 1

The radiation doses of plant origin and the occupancy tim:-s of
personnel in radiation zones shall be controlled consistent with
the guidelines of the Standards for Protection Against Radiation
outlined in 10CFR20.

-~

ff gp
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14.2.12.3.3 Startup Test Number 3 - Fuel Loading

oK 14.2.12.3.3.1 Purpose

Load fuel safely and efficiently to the full core size.

[4.2-110 b
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c 14.2.12.3.3.2 Prereqguisites

TR i A o 151 ' ”: ¥

_}ﬁk&w&?ﬂ'ané—thv—tvsts-rEquTrU8~theeeby—aee—*mptf!!‘fﬁ‘tﬂbse
Prerequisiees. Kisa, The following prerequisites will be met prior.

to commencing fuel loading to assure that this operation is per-

Y as™

formed in a safe manner.

(1) The status of all systems required for fuel loading will
be specified and will be in the status required.

(2) Fuel and control rod inspections will be complete. Con-
trol rods will be installed and tested.

(3) At least three movable neutron detectors will be cali-
brated arnd operable. At least three neutron detectors
will be connected to the high flux scram trips. They

C?s will be located to provide acceptable signals during fuel
ioading. .

(4) Nuclear instruments will be source checked with a neutron
source pricr to loading or resumption if sufficient
delays are incurred.

(5) The status of secondary containment will be specified a-~d
established.

(6) Reactor vessel status will be specified relative to
internal component placement and this placement estab-
lished to make the vessel ready to receive fuel.

14.2-111
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14.2.12.3.3.2 Prerequisites (Continued)

(- (7) Reactor vessel water level wili be- established and
minimum level prescribed.

(8) The standby liquid control system will be operable and
in readiness.

14.2.12.3.3.3 Description

- e
’Prior to fuel loading, control rods and neutron sources and detectors will he
{nstalled and tested. Fuel loading will begin by placing the first four
bundles adjacent to an off-center neutron source and preceeding radfally

. outwards. This loading pattern shall continue until the outside face of the
1oading block will have reached the core periphery. Subsequent loading
increments will be performed as a series of crescents proceeding radfally
outwards. The neutron count rates shall be monitored as the core loadin?
progresses to ensure continuous subcriticality and a shutdown margin

\-dem3nstrazlon will be performed.

1%,

:4 14.2.12.3.3.4 Criteria
Level 1
The partially loaded core must be subcritical by at least 0.38%
k/k with the analytically determined highest worth rod fully
withdrawn.
14.2.12.3.4 sStartup Test Number 4- Full Core Shutdown Margin

14.2.12.3.4.1 Purpose

Demonstrat: that the reactor will be subcritical throughout the
first fuel cycle with any single control rod fully withdrawn.

14.2-112
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by 14...12.3.4.2 Prereguisites

Colion—td2ririatd the—testsToruiTedthereny—are—impliad—in

tKQso—prerequtstTTs

met prior to performing the full core shutdown margin tests.

aXPe, The following prerequisites will be

(1) The predicted critical rod position will be availaglc

{(2) The standby liquid control system will be availaile.

(3) Nuclear instrumentation will be available with neutron

-

‘ount rate of at least two counts per second and sicnal-
to-noise ratio greater than two.

(4) High-flux scram trips are set conservatively low.

14.2.12.3.4.3 Description

he xenon-free !
This test will be performed {n the fully loaded core in t
condition. The shutdawn margin test will be performed by withdraw!ing the

control rods from the all-rods-in configuration until eriticality ii reafhed.
If the highest worth rod will not be withdrawn insequence, other ro_i mav ?«
withdrawn providing that the reactivity worth is ecquivalent. The difference

he in-sejuence N
between the measured Keeg and the calculated Kgeg for t g PR o,
c:itical will be applied to the calculated value to obtain the true shutiown
margin. Q&

14.2.12.3.4.4 Criteria

Level 1 '
The shutdown margin of the fully loaled, cola {68°F or 20°C), xenon-fre«
core occuring at the most reactive time during the cycle must be at least

0.38% Ok /k with the analytically strongest rod (or its reactivity
equivalent) withdrawn. 1f the shutdown margin is measured at some time durlneg

>

the cycle other than the most reactive time, compliance with the abowve \r
criterion is showa by demonstrating that the shutdown margin {s 0.3%" L'k e
plus an exposure dependent increxent which adjusts the shutdow margin at that \§
time to the minimur shutdow margin. /’—_}

—
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( 14.2.12.3.4.4 Criteria (Continued)

. p[ Level 2

Criticality should occur within +1.0% Bk/k of the predicted erftical
(predicted critical to be determined later).

- -

- o -

14.2.12.3.5 Test Number 5 - Control Rod Drive System
oK 14.2.12.3.5.1 Purpose

(1) Demonstrate that the control rod drive (CRD) system oper-
ates properly over the full range of primary coolant

terperatures and pressures from ambient to operating

(2) to determine the initial operating characteristics of the
entire CRD system.

ok 14.2.12.3.5.2 Prereguisites

The preoperational tests have been completed. The SCG has reviewed
and approved the test procedures and initiation of testing. The
control rod drive manual control system preoperational testing

must be completed on control rod drives being tested. The reactor
vessel, closed cooling water system, condensate supply syster and
instrument air system must be operational to the extent required to
conduct the test.

01\' 14.2.12.3.5.3 Description ~
The CRD tests performed during Phases II through IV of the startup test
progras are designed as an extension of the tests performed during the
presperatioial CRD systex tests. Thus, after it is verified that all cantrol
rod drives operate properly when {nstalled, they are tested periodicallw

during heatup to assure that there 1s no significant binding ~assed hy ther=al
s expansion of the core cozponents. Reference dacurentes WiL=Cll=4010 et

“R

-

<,

N

wiI¥ehs / R
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14.2.12.3.5.3 Description (Continued)

.
A lppt

ding caused by thermal/pxpansion o the.éore mponents.
all _contr rod driv to be med : taptup

testing f
WSYSTEM TESTS
- Reactor Pressure with Core
Loaded
psig (kg/cm2)
Test Accumulator Preop 600 800
Description _ Pressurc  Test 0 (42.2) (56.2)  Rated
Indication
Normal times all all 4*
insert/
withdraw
Coupling all all*+
Friction all 4*
Scram Normal all all 4* 4* all
Scram Minimum 4*
Scram Zero 4*
Scram (scram Normal 4
d:scharge (full
lvolume core
‘high level) scram)
‘Scram normal gree
NOTE

‘ Single CRD scrams should be per-
i formed with the charging valve

| closed (do not ride the charging
| pump head).

/ *Value refers to the four slowest CRDs as determined from the
normal accumulator pressure scram test at ambient reactor pres-
sure. Throughout the procedure, the four slowest CRDs imply
the four slowest compatible with rod worth minimizer and CRD
sequence regquirements.

**Establish initially that this check is normal operating
procedure.

***Scram times of the four slowest CRDs will be determined at 25%,
60%, and 100% of rated power during planned reactor scrams.

et
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14.2.12.3.5.4 Criteria

St

Level 1
a) Each CRD must have & normal withdraw speed less than or esual to 3.5
inches per second (9.14 cm/sec), indicated by a full 12-foot stroke fn
greater than or equal to 49 seconis.
b) For vessel pressures between 950 psig and 1059 psig the maximu~ scra=~
times of individually fully withdrawn CRDs shall comply with the followinz
table: (Note: Perforuw.nce rated with charging headers at 1759 psiz)
The scram insertion time of each contro! rod from the fullv withdrawn
position, based on de-energization of the scran pilot valve solenoids as
time zero, shall not exceed the following criterion:
Maximu+ Insertion Times (sec)
Reactor Pressure From Opening of Main Scra=
psig Contactor to Notch Position*
950 43 29 13
1959 N.31 0.81 1.44
0.32 0.8 1.57
If the maximum scram insertion time of one or more control rods excee?
criteria b (above) then the following criteria are applicable. bf’
.
c¢=1 The Individual scran times of a drive exceeding the times of criterinn & V.
(above) shall not exceed the following table: Lo

- WY

*For intermediate vessel dome pressure, the scram time criteria are deter~ine?
- by linear interpolation at each notch position.

Max{mun Insertion Times (s#:)

g )

Pressure (Bsigl

From Opening of Main Scrax
Contactor to Notch Position

&F B T3 ‘
950 0.38 1.09 2.09
1050 0.39 1.14 2.22
and
€-2 The total number of drfves failing criteria but meeting criterion c-!
” shall not exceed the values listed below:

Nuaber of CRD's in Core

. A S S < 2 S

/

[

177 (748 bundles)

7
_GR3 £330 buadles) S
&5 ABeebuadles) S —
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14.2.12.3.5.4 Criteria (Continued)

—
and
Pry €~3 The average scranm times of the remzining ({.e., those that weet criterinn
:>~ b) individual control rod drives shall be less than the following table:
i Maximum Insertina Tiwes (sec)
-4, Fron Opening of Main Scr =
2] Pressure (psig) Contactor to Notch Positinn
43 29 13
. q’ 950 0.3 A.78 T.in
. 1050 0.31 .94 1.53
! fy and
. €=4 A drive falling criterfon b but meeting the criterf{a under ¢ shall not
:>' occupy an adjacent location fn any direction, including the dfagonal, with
\\ another slow or inoperative drive. Note that a Arive that fails criterion

€-1 1s considered to be fnoperative.

d) 1In the continuous ganged rod mode, the rods shall alwavs move toether so
that all rods are within two notches of all other rods in the ganz.

Level 2

a) Each CRD must have a normal insert or withdraw speed nf 3.0 + 0,4 {nches
‘ per second (7.62 + 1.52 cm/sec), indicated by a full 12-foot stroke in 4"
? to 60 seconds. The insert speed of the rods {n a gan2 should be within

{ 10X of all other rods in the gang. The withdraw speed of rods in a gan:
| should be within 10X of all other rods in the ganz.

T

S b) With respect to the control rod drive frictlog tests, {1f the differcatial
< pressure variation exceeds 15 psid (1.1 kg/em’) for & continuous drive
Y in, a settling test mus: be performed, in which case, the differentia’
. settling pressure should not be less thun 30 psid (2.1 kg/em=) nor

should it vary by more than 10 psid (0.7 kg/cm-) over & full stroke.

NOTE: For BWR/6 plants the differential settling pressure should be
nominally 5 psid higher at the 00 positfon than at any other pas'tinn
alosg the CR due to the proper functioning of the spring ac:tu-'.*

zﬂ\ buffer piston located at the top of the drive.

s €) The CRD's tutal cooling water flow rate shall be between 0.28 an? 0.3 gn-
times the total number of drives.

fully withdrawn CRDs shall comply with the criteria given in Figure “!:*{.2-2

ﬂ“I
<r d) For vessel pressures below 950 psig the maximum scram tisre 0f f{ndividus’
T} This 1s the time from the opening of the main scram contactor to nyteh 11.

\\. e) Buffer time (defined as the pickup of position indicator probs switeh "37°
- to drop out of “52") s%all not be less than 11 milliseconds when scra-
testin, at noufnal accumulator conditions with the reactor open to the
atmosphere ant 15 millisezon’s at nominal accumulator conditions with the
reactor at rated pressure.




( 9% 14.2.12.3.6 Startup Test Number 6 - SRM Performance and Control
Rod Sequence

oK 14.2.12.3.6.1 Purpcse

Demonstrate that the operational sources, SRM instrumentation,

and rod withdrawal sequences provide adeguate information to
achieve criticality and increase power in a safe and efficient
manner. The effect of typical rod movements on reactor power will
be determined.

of 14.2.12.3.6.2 Prerequisites
The preoperational tests have been completed, the SCG has reviewed J

and approved the test procedure and the initiation of testing. The
control rod drive system must be operational.

( ©K.14.2.12.3.6.3 Dpescription

The operational neutron sources will be installed and source range
monitor count-rate data will be taken during rod withdrawals to

14.2-117
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( pA14.2.12.3.6.3 Description (Continued)

critical and compared with stated criteria on signal and signal
count-to-noise count ratio. ’

A withdrawal seguence has been calculated which completely specifies
control rod withdrawals from the all-rods-in condition to the ratel-
power configuration. Critical rod patterns will be recorded
periodically as the reactor is heated to rated temperature.

Movement of rods in a prescribed seguencr is monitored by the rod
worth minimizer which will prevent out of sejuence withdrawal.
Also not more than two rods may be inserted out of seguence.

As the withdrawal of each rod group is completed during the pover
ascension, the electrical power, steam flow, control valve posi~-
tion, and APR!M response will be recorded.

14.2.12.3.6.4 Criteria

Level 1

g

a) There must be a neutron signal count-to-nofse count ratio of at least 2:1
on the required operable SRMs.

. LY
b) There must be a minfwum count rate of 3 counts’/sewond on the require” .
operable SRMs. Ve
~ oy
Y
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VThe purpose of this test s to perform a representative sequence exchange of
" econtrol rod patterns at a significant power level.

14.2.12.3.%.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

/‘/-Q-/Q-J.l - 3 755(‘4’7:04/. ' _

Rod patterns will be periodically exchanged during plant operations to more
nearly equalize fuel assembly exposures. This test is performed as an example
of the exchanges which will be made throughout plant life, and is provided to

. illustrate the principles involved. It {s performed as close as possible to
1000 MWD/T core exposure and prier to the commencement of commercial
operation. The control rod sequence exchange begins on the 100 percent load
line by reducing core flow to minimum and reducing thermal power to between
the low power set point of the rod control and information system and the

| thermal power necessary to keep nodal powers below the FCTOMR threshold.
Also, in reducing thermal power, care should be taken to avoid exceeding the

’ design limits of the core total peaking factor. The ensuing steps involve

' utilizing the system process computer, specifically subprograms 0D-2, 3 and
Pl, followed by APRM data and extensive utilization of the TIP machines. The

‘ exchange is performed a row or column at a time, starting at one side of the

core and working row by row or column by column across the entire width of the
core.

Y R.8.3 - "Cruorh
Level 1 e,
Completion of the exchange »f one rod pattern for the complimentary pattern

with continual satisfaction of all licensed core 1{mits constitutes
satisfaction of the requirements of this procedure.

Level 2

All nodal gowers shall remain below their PCIOMR threshold limit during this

test.

4.2 —[19.
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14.2.12.3.7 Startup Test Number 7 - Water Level Mchsurement

\

\

\

14.2.12.3.7.1 Purpose

(1) Check the calibration of the various Aevel indicators,
(2) Measure the reference leg temperatufe and recalibrate
the affected wide-range level instyuments if the measured

temperadure is different than the falue assumed during

the initiNal calibration

(3) Collect plant data which can be Jused to investigate the

effects of cqre flow, carryundgr, and subcooling on

indicated wid

-range level sysfkems.

14.2.12.3.7.2 Prerequisityes
The preoperational tests hav pleted, the SCG has reviewed
and approvel the test procedu
All system instrumentation is igstafled and calibrated. All systen

he initiation of testing.

controls and interlocks have bee hecked. fd

N

14.2.12.3.7.3 Description

To monitar the reactor vessel wdter vel, four level instrument

systems are provided. These a

(1) shutdown range leve
(2) narrow range level
(3) wide range level system;
(4) fuel zone level system.

These systems are used respectively as follo

(1) shutdown range level system - water lavel measurement in
cold, shutdown conditions;

14.2-119
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14.2.12.3.7.3 Description (Continued)

(2) narrow range level systen - fecdwater flow and water
level control functions;

(3) wide range level system - safety nctions; and \

(4) full zone level system - safecty/functions.
The test is divided into three
at rated temperaturc and pressur ndcr steady-state conditions
and will verify that the referenc temperature of the wide rar o
level instrument is the value assulef cduring initial calibration.

If not, the instruments will be recflibrated using the measured ]
value. The second part of the tes onsists of reading all of

the level indicators to verify thft tRey are working properly.

The Level 2 criteria will determjyne whather recalibration is \

necessary. There should be rea reement bhetween indica-
tions at hot standby. The thir

data at various opecrating condftions to he

he test will collect
o define the ef =ct of

core flow velocity, subcooling, and carryunfer on indicated wide \q/
range level. ‘)‘
*.
N
N

34.2.12.3.7:% Criteria

Level 2

The narrow range level system readings should agree with each other
within *1.5 inches of the average reading.

The wide range level system indicatcers should agree with each other
within -6 inches of the average reading.
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14.2.12.3.8 Startup Test Number 8 - IRM Performance

)

o 1‘02-1203.8.1 putpo‘e

Adjust the Intermediate Range Monitor System to obtain an optimum
overlap with the SRM and APRM systems.

e® 14.2.12.3.8.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewcd
and approved the test proced res and initiation of testing. All
source range monitors and pulse preamplifiers, intermediate range
monitors and voltage preamplifiers, and average power range
monitors have bc~n calibrated in accordance with vendor's

instructions.
o™ 14.2.12.3.8.3 Description

Initially, the IRM system is set to maximum gain. After the A
calibration, the IRM gains will be adjusted to optimize the IRM
overlap with the SRis and APRMs.

the, 14.2.12.3.8.4 Criteria

/

Level 1
Each IRM channel must be on scale before the SRMs excee? their rod dlock

setpoint. Fach APRM must be on scale before the IRMs exceed their rod dlock
setpoint. N
Level 2 l1 &

.

N
Each IRM channel must be adjusted so that a half decale overlap with the SR's N

\and one decade overlap with the APRMs are assured. ’J
14.2.12.3.9 Startup Test Number 9 - LPRM Calibration

oK 14.2.12.3.9.1 Purpose

Calibrate the local power range monitoring system.

14.2--121



oM 14.2.12.3.9.2 Prereguisites

( The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and the initiation of testing.
Instrumentation for calibration has been checked and installed.

ok 14.2.12.3.9.3 Description

The LPRM channels will be calibrated to make the LPPM readings
proportional to the neutron flux in the water gap at the chamber
elevation., Calibration factors will be obtained through the use
of either an off-line or a pro~ess computer calculation that
relates the LPRM readiny to average fuel assembly power at the
cham“.er heighit.

14.2.12.3.9.4 Criteria

&?' Level 2

{ Each LPRM reading will be within 10% of its calculated value.

1y

14.2.12.3.10 Startup Test Number 10 - APRM Calibration
oh 14.2.12.3.10.1 Purpose
Calibrate the average power range monitor system.
ofK14.2.12.3.10.2 Prerequisites
The preoperational tests have been completed and the SCG has

reviewed and approved the test procedures and the initiation of
testing. Instrumentation for calibration has been checked and

installed.
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.2.12.3.10.3 pescription

ghift and after each major power

nel reading will be adjusted to pe consistent
determined froz the heat balanté- Durirng

n will be made by adjusting the APRM axpiifier
with the results of a constant heatup

ains so that the APRM readings agree
14 be tccalibrnted {n the power range by 2
i

g
".‘rate heat balance- T RMs shou
soon as adegquate feedwater {ndication is availadle.
PE!
f

he:t balance a8
he APRM sy-tem will not be necessary from safety
at least three of the four APRM channels have rea?ings §)\
1 to core power: . |
N
N

e will ;oncrolly be made each

level change: Each APRM ctan

with the core thermal power 8s
heatup @ prclininary calibratio

A heat balanc

) Re:alibrntion of t
' considerations 1 f
greater than or egqua

-~

14.2.12.3.10.4 Ccriteria

ecater thad the

LQV!‘ 1
a) The APRM channels must be calihratcd to real equal to OF gr
actual core thermal power:
'
b) Technical lpecifica!ion and fuel warranty 1{mits on APRY s:Ta% a1 R0 u]'
{ Block shall not pe exceededs i?;
cram at less than

all APRM channels gust produce @ s

gtartup mode,
1 thermal powers

c) 1\\.the
1 to 15% of rate

or equa

els will be consiieref

Level 2
APRM chann

1f the adove criteria are sa!isficd. then the

to be reading accurately {f they agTee€ with the heat palance OT ghe pinimu™

value requlrci based on peaklng factor MLMGR, and fraction of rated power O
42T .

within (+7, -0)% of rated poO
|
i
\
|
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14.2.12.3.11 Startup Test Number 11 - NSSS Process Computer

om 14.2.12.3.11.1 Purpose

Verify the perfornance of the process computer under plant operating
conditions.

e, 14.2.12.3.11.2 Prereqguisites

The preoperational tests have been completed and the SCG has
reviewed and approved the test procedures and initiation of testing.
The computer diagnostic has been test completed. Construction

and construction testing on each input Instrument and its cabling
has been completed,

o@' 14.2.12.3.11.3 Description

Computer system progran verificatfons and calculational program validations a*
static and at simulated dynawic {nput condftfons will be preoperationallv

( tested at tt- couputer supplier’s site and following delfvery to the plaa®
site. Follo.ing fuel loa?ing, during plant heatup and the ascension to rate?
power, the n.:lear steam supply systez and the balance-of-plant s.stem process
variables se~sed by the computer as digital or analog sigaals will beco-¢
avadladle. \Verify that the computer is recelving correct valucs of NSSS
process varlables and that the results of performance calculations of the
nu-lear gtean supply system and the balance-of-plant are correct. At stea’v
stat. power conditions the Dynanic Systex Test Case will be performed.

————

As discusse? {n Test 19 the BICLE offlin- comp:tation system will be used to
evaluate core performance until the process cozputer performance is verified.

A mecsal computation method {s available at the site if both the process
co-puter and BUCLE are not available.

(Y, «z_

oK. 14.2.12.3.11.4 Criteria

Level 2

Programs OD-1, Pl, and OD-6 will be considered operational when the
( following occurs.
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Criteria (Continued)

-

(1) The MCPR calculated by BUCLE and ‘the process cowputer are
either:

(a)

(b)

in the same fuel assembly and do not differ +n
value by more than 2%; or

for the case in which the MCPR calculated by the
process computer is in a different asserbly than
that calculated by BUCLE for each assemLly, the MCFRr
and CPR calculated by the two methods shall agree
within 2%,

(2) The maximum LHGR calculated by BUCLE and the process
computer are either:

(a)

(b)

in the same fuel assenl'ly and do not differ in
value by more than 2%; or '

for the ~ase in which the maximum LHGR calculated
by the process computer is in a different assembly
than that calculated by BUCLE for each assembly,
the maximum LHGR and LHGR calculated by the two
methods shali agree within 2%.

(3) The MAPLHGR calculated by BUCLE and the process computer
are either:

(a)

(b)

in the same fuel assembly and do not differ in
value by more than 2%; or

for the case in which the MAPLHGR calculated by the

process computer is in a different assembly than
that calculated by BUCLE for each assembly, the
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,(14.2.12.3.11.4 Criteria (Continued)

MAPLHGR and APLHGR calculated by the two nethods
shall agree within 2%.

(4) The LPRM calibration factors calculated by BUCLE and the
process computer agree to within 2%.

(5) The remaining programs will be considered operational
upon successful completion of the static and dynamnic

testing.
14.2.12.3.12 Startup Test Number 12 - RCIC System
ohy 14.2.12.3.12.1 Purpose

d flow ~
Isolation Cooling (RCIC) system over {ts expected operating pressure an I
ranges, and to demonstrate reliability in automatic starting from cold standbv b

when the reactor is at power conditions.

‘Lrify the proper operation of the Reactor Core )\»
bt
BN
\

0(1,14-2-12-3-1?-2 Prerequisites

The preoperational tests have been completed, the SCG has r.iewed

-_—

and approved the test procedures and initiation of testing. l1Stia. )

(snLosy-ope;aLLnn_and_ewer—speeﬂ—trip7——Ehe—J%xé&ée*y—s&aam_sysaem- Qx 1
. . . . < il
isSavailable—to—suppiy—turbire—stewm. Inctrumentation has been 7
installed and calibrated, anc sufficient water is available to mect
specified purity requirements. The following systems must be operﬁ
ational to the extent necessary to conduct the test: reactor

vessel, suppression pool, condensate supply system, and instrument

air.
4
CL1.14-2-12-3-12-3 Description
, .
. The RCIC System is designed to be tested in two ways: (1) by flow injection N
into a test line leading to the Condensate Storage Tank (CST), and (2) by flow N
injection directly into the reactor vessel. 3~ i
v \
N

14.2-126 il
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r

( 7‘14.2.12.3.12.3 Description (Continued) . S
. ?

The earlier set of CST injection tests consist of manual a14 automatic mode

‘gtarts at 150 psig and near rated reactor pressure conditions. The pump

discharge pressure during these tests is throttled to be 100 psi above the

reactor pressure to simulate the largest expected pipeline pressure drop.

This CST testing is d_ne to demonstrate general system operability and for

making most controller adjustments.

Reactor vessel injection tests follow t» comp ste the controller adjustments

and to demonstrate automatic starting .rom a « '1d standby condition. "Cold”
i{s defined as a minimum 72 hours without any nd of RCIC operation.

After all final controller and system adjustments have been determined, a
defined set of demonstration tests must be performed with that one set of
adjustments. Two consecutive reactor vessel injections starting from cold
conditions in the automatic mode wmust satisfactorily be performed to
demonstrate system reliability. Following these tests, a set of CST
injections are done to provide a benchmark for comparison with future
surveillance tests.

After the auto start portion of certain of the above tests is completed, and
while the system is still operating, small step disturbances in speed and flow
command are input (in manual and automatic mode respectively) in order to
demonstrate satisfactory stability. This is to be done at both low (ahove -
minimum turbine speed) and near rated flow inftial conditions to span the R"1"

{ operating range.

A demonstration of extended cpeation of up to 2 hours (or until pump and
turbine oil temperature is etabilized) of continuous running at rated flow
conditions is to be scheduled at a convenient time during the Startup test

program.

~
(hy: 14.2.12.3.12.4 Criteria .

8) The averaze pump discharge flow must be egual tu or greater than the 177 k

rated value after 30 s-_on?s have elapsed fro; autmatic initiation at anv
reactor pressure betwren 150 osig (10.5 kg/cm’) an? rated.

B) The RZIC turbine shall not trip or {solate during auto or manual start

tests.

"1 4

2e @
b s I Lo

horr: 1f any Level! 1 criteria are not met, the reactor will only be a
to operate up to a restricted power level defined by Figure 14.9-1 of
the Startup Test Instructions until the problen {is ress>lved. Also
coasult the plant Technical Spezifications for actions to be taken. ,

[_I.’”z-ll"? [
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Level 2 /

@) 1In order to provide an overspeed and {solation trip avoidance margin, the
transient start first and subsequent speed peaks shall not exceed 5% adove
the rated RCIC turbine speed.

b) The speed and flow control loops shall be aljusted so that the decav ratin
of any RCIC system related varfadle is not greater than 0.25,

€) The turbine gland seal system shall he capadle of preventin3 steat leakazs
to the atmosphere.

d) The delta P gwitches for the RZI" steam supply line high flow {solatinn
trip shall be calibrated to actuate at the value specifie? in the plan:
technical specifications (about 300%).

)\\ ./‘//. J2

H.oa- 1271 b
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Ohw 14.2.12.3.12.4 Criteria (Continued)

{ g
The differential pressure switch for the RCI& steam supply line
high flow isolation trip shall be adjusted to actuate at 300% of

'ﬂﬂ’ the maximum required steady state flow.

For small speed or flow changes in either manual or autoratic node,
the decay ratio of each recorded RCIC system variable must be
less than 0.25 in order to demonstrate acceptable stability.

The margins to avoid the overspeced trip shall be at least 10% of
the trip value.

14.2.12.3.13 Startup Test Number 13 - Selected Proces:
Temperatures

14.2.12.3.13.) VESSFL TEmreanasroet
4. 8. 13. 8 .13, ol Pur pore

{ The purposes of this test are (1) to assire that the measure? bottom hea?
draln temperature corresponds to botton head coolant temperature du {ng noras?
operations, (2) to tdentify any reactor operating modes that cause temperature
stratificatfon, (3) to determine the proper setting of the low flow contro!l \\)
li{w'ter for the recirculati- . pumps to avold coolant texperature stratifica-
tion in the reactor pressure vessel bottow head reginn, (4) to faniliarize the
plant personnel with the teuperature differential linitations of the reactor
systea.

- 14.2.12.3.13.1.2 Prerequisites

The preoperational tests have been completed, the SIG has reviewed
and approved the test procedures and initiation of testing. System
and test instrumentation have been calibrated.

N —
24.2.12.3.13.1.% Description !
The adeguacy of bottom drain line teupera‘ure sensors will be determined Hv
cozparing it with recirculation loop coolant temperature when core flow {s Y
100X of rated. ' ﬁ'}
9,
During inftial heatup while at hot' standdy confitions, th- botton drain line \ ¢ ﬂ
.

tecjerature, recirculation loop suction tempsrature an’ ap-licable reactc~ s \
paramelers are monitored as the recirculation flow s slowly lawered to elther
wininun stable flow or the low recirculation punp specd ainimuz vilve position
whictever is the greater. The effects of cleanup flow will be investigate? as )

14.2-12¢% -~
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/4.2.12. 5.0 J .3 Desco . prion Cc.,.-f“u‘J)
operational linits a'low. Utiliziag th! data it can be deter lned whether
coolant teamperature stratification occurs when the recirculation pulps are o0
and {f so, what miniouxs recirculation flow will prevent it.

Monitoring the preceeding {nformation during planned pump trips will df!ffﬂi?é
if temperature stratification occurs in the {dle recirculation loops or in the
lower plenuu when one or more loops are inactive.

All data will be analyzed to determine it changes in operating procedures are

\(equired.

14.2.12.3.13./.4 Criteria

level 1

a) The reactor recirculation pumnps shall not be started nor flow increased

unless the coolant temperatures between the steam dome ‘and bottom head
drain are within 100°F.

b) The recirculation pump in an idle loop must not be started, active looo

flow must not be raised and power must not be increased unless the idle
lnop suction temperature is within S0%F of the active loop suction

temperature. If two punps are idle, the loop suction temperature must be
within S50°F of the steam dome temperature before pum; startup. _

( | Y
- Level 2 .

>
N\

Durlng tws pudp operation at rated core fl~4, the bottom hea? toﬂpgra!ur- a 2
measured by the bottos drain lin: the rzocouple should be within 30%F
(17°C) of the reclrculation loup tewperatures.

/4. 2. 12.8.13.R WATER Levee REFFREwCE LEEG TEmrrenves

/o 2. 12.3-/3.2.) FPer pos€ | '

The purpose of this test is to measuTe the referenze leg tezperature an’
recalibrate the instruv-nts 1f the measured teapsrature is differer: fru- the
value assuve ! durinz the- init{al calibration.

/)4 & /2.,3.13.3.2, Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedure and the initiation of testing. '

i All system instrumentation is installed and calibrated. All system
controls and interlocks have been checked.

s B—/R9 @



To monitor the reactor vessel water level, five level {nstrument systems are
provdded. These are:

a) Shutdown Range
b) Narrow Range
¢) Wide Range

d) Fuel Range

e) Upset Ran_s

These systems are used respectively as follows:

a) Water level measurement in cold, shutdown coditions
b) Feelwater flow an? water lev:1 control functions

c¢) Safety functions

d) Post-accident i{ndication

e) Water level measurement during transient conditionas

The test will be done at rate? tem;erature and pressure an? under stealv-state
coaditions and will verify that the reference leg temperature of the
{nstrument is the value assumed during initfal calibration. If nmot, the
{nstruments will be recalibrated using the measured value.

A specis] dp sensor will be installed between the wide an? upset ranee

condensing chazbers to better monitor water level swell during all olant
.fransients.

/4. 2.73., 8 73, 2. ¢ W A3

Level 1
Not applicadle

Level 2

——

The difference between the actual reference leg temperature(s) and the
value(s) assumed during {nitial calibration shall be less than that amouﬁt‘
which will result in a scale end point error of 1% of the instrument span “OT

each range.

14.2.12.3.14 Startur Test Number 14 - System Expansion

14.2.12.3.14.1 Purpose

' rm that the pipe
The purpose of the thermal expansion test is to gonfir- t
suspension system is working ss designed and the pipe is free of obstructions
that could constrain free pipe movement caused by thermal expansion.

/. 2°/89 @
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14.2.12.3.14.2 Prerequisites (

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. Instru-

mentation has been installed and calibrated.

The thermal expansion tests consist of measuring displacements and
temperatures of pipi~g during various operating modes. The first power level
used to verify expansion shall be as low as practicable. Thermal movement and

14.2.12.3.14.3 Description \1
temperature measursments shall be recorded at the following test points: ‘

l
a. Reactor pressure vessel heat up and hold, at leas:¢ one intermediate
temperature before reaching normal operating temperature; at this time the
drywell piping and suspension shall be inspected for obstruction or
inoperable supports;

b. Reactor pressure vessel heat up and hold 2t normal operating temperature;

¢c. Main steam and recirculation piping heat up and hold at normal operating
temperature;

d. On three subsequent heat up cool down cvcles, measurements will be
recorded at the operating and shutdown temperatures to measure possible
shakes down effects.

The piping considered to be within the boundary of this test are listed below:

a. Main steam: Steam lines including the RCIC piping on line A shall be
tested. Those portions within the scope of the test are bounded by the ;
reactor pressure vessel nozzles and the penetration head fittings. .

b. Relief valve discharge piping: The piping attached to the main steanm
lines and bounded by the relief valve discharge flange and the first
downstrecam anchor shall be within the scope of the test. .

“+« Recirculation piping: The recirculation piping, bounded by the reactor
pressure vessel nozzles, i{s within the scope of the test. The RHR suction
line from the branch connection to the penetration head fitting shall also
be monitored during the tests.

d. Small attached piping: All small branch piping attached to those poriions
of piping within the scope of this test are bounded by the large pipe
branch connection and the first downstream guide or anchor. Small branch
pipes that cannot be monitored because of limited access are excluded from
the scope of this test.

14.2-130 @ l



/4.2 /2.3.7¢. 3  Descainrrons (t’o-.#-..eJ )

The thermal expansion acceptance criteria are based upon the sctual mivements
being within a prescribed tolerance of the movements predicted by analysis.
Measured movements are not expected to precisely correspond with those
wathematically predicted. Therefore, a tolerance’ is specified for differences
between measured and predicted movement. The tolerances are based on
consideration of measurement accuracy, suspension free play, and piping
temperature distribution. If the peasured movement does not vary from the
predictions by more than the specified tolerance, the piping is expanding In-a
sanner consistent with predictions and i{s therefore acceptable. Tolerances
shall be the same for all operating test conditions. The locations to be
monitored and the predicted displacements for the monitored locations in each
plant will be provided later.

/)4 9.29.3.7Y . CliTERIA .
Level 1

The Level 1 movement tolerances Juibutiniied are intended to set bounds on
thermal movement, which if exceeded, require that the test be placed on hold.
Pipe will not necessarily converge smoothly to predicted movements with
{ncrease in operating temperature. During the first part of the test, vessel
movements will often move the pipe in a direction opposite of stress report
predictions; the pi_e may also advance in a stepwise fashion due to friction
constraint. Level 1 criteria discounts spurious movement measuremeats that
could result in unnecessary test holds but still maintains safe limits on
movement .

To assure that the criteria is applied at relevent test conditions, the )
criteria cannot be applied before the vessel and piping temperatures are at
meaningful values. In addition a voting logic is used to discount spurious
povements due to instrument malfunction. If the free thermal expansion of the
piping is obstructed, movement discrepancies would occur at multiple locations
Lecause of coupling effects; therefore, in specified cases, if only one
{nstrument out of a pair indicates movements are not within level 1 criteria,
that measurement will be discounted as spurious.

/79.9./30 @
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14.2.12.}.14.4 Criteria (Continued)

Level 2 ; \

The predicted wovements are baged on ~~ 7%

mathematical calculatfons that are dependent on assumed nozzle movements and
temperature distribu’ .ons. The measured temperatures and nozzle movements
must be compared wit. those assumed in the analysis to deternine which
analysis condition corresponds to the test condition. Only corresponding
conditions can be used to evaluate test results. If the test conditions do
not correspond to any of those assumed in the analysis, the evaluating Piping
Design Engineer may find it necessary to calculate movements based on
seasurements and compare the predicted movements with the measured moments to
establish ncccpt,bllity.

N
\
]

/ butinq the h,‘tUP le, the typace of the instrumented points shall
fall J‘Fhin a range o }1500 the calculated value from the initial
\ cold po ;fon in the direc:ion of the calculated ue and 50% of
o‘ ti.e calculated value fr e initial position in/ the opposite
direcyfbn of the calcylated lue. Hangers will be ih their oper-
ating range (between ‘the hot and cold setting

o

14.2.12.3.15 Startup Test Number 15 - Core Power Distribution

14.2.12.3.15.1 Purpose

72 DemwémwE the reproducibility of the TIP system readings.

(o. V&

7

14.2.12.3.15.2 Prerequisites
System installation must be complete and preoperational tests
completed and verified. The TIP detector and dummy detector, ball

valve time delay, core top and bottom limits, clutch x-y recorder,

14.2-13)
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ok 1£€.2.12.3.15.2 Prerequisites (Continued)

and purge system will have been shown to be operational. Instru-
mentation has been calibrated and 1nstaflogl..

14.2.12.2.15.3 Description
TIP reproducibility consiets of a random noise component and a geowetric
component. The geometric component is due to variation in the water gap
geometry and TIP tube orientation from TIP location to location. Measurement
of these components is obtained by taking repetitive TIP readings at a single
TIP location, and by sanalyzing pairs of TIP readings taken at TIP locations
which are symmetrical about the core diagonal of fuel loading symmetry.

One set of TIP data will be taken at the 507 power level and at least one
other set at 75X power or above.

The TTP data will be taken with the reactor operating with an octant symmetric
rod pattern and at steady state conditions.

The ~otal TIP reproducibility {s obtained by 4ividing the standard deviation

of the symmetric TIP pair nodal ratios by vZ. The nodal TIP ratio is
defined as the nodal BASE value of the TIP i{n the lower right half of the core

divided by its symmetric counterpart in the upper left half. The total TIP
reproducibility value that s compared with the test criterion {s the average

valus of the data sets taken.

The random noise uncertainty is obtained from successive TIP runs made at the
common hole, with each of the TIP machines making a minimum of six ruas. The
standard deviation of the random noise is derived by taking the square root of
the average of the variances at nodal levels 5 through 22, where the nodal
variance is obtained from the fractional deviations of the successive TIP
values about their nodal mean value.

The geometric component of TIP reproducibility {s obtained by statisticallv
subtracting the random noise component from the total TIP reproducibilitv.

/4.2 ./2.8.15 v CRI7TFa./4
Level

The total TIP uncertainty (including randon noise and geometrical
uncertainties) obtained by averaging the uncer.ainties for all data sets shall

be less than 6.0%.

14.2-132
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\
14.2.12.3.15.4 Criteria (Continued)

NCTE
minimum of two and up to six data sets may
sed to meet the above criteria. If the
7.8% tal TIP uncertainty criteria cannot be
met bv six sets of data, testing may con~-
!& ! tinue provided the MCPR limit is adapted to
b} reflect the TI® un~ertainty. ;

s

Additional data setg may be obtzined in order
to improve the 7TIP unsertainty by increasing
the TIP data base and tRe MCPR limit adjusted, \Q
accordingly. If the 7.8% tal TIP uncertainty 5*‘
becomes satisfied, the MCPR it can be returned
to its original value.

$0.15 inch (3.8 mm), the absolute error at each axial positi
whichever is greater.

14.2.12.3.16 Startup Test Number 16 - Core Performance

0K 14.2.12.3.16.1 Purpose

(1) Evaluate the core thermal power
(2) Evaluate the following core performance parameters:

(a) maximum linear heat generation rate (MLHGR);
(b) minimum critical »ower ratio (MCPR); and
(c) maximum average planar linear heat generation rate

(MAPLHGR) .

14.2-133
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ox 14.2.12.3.16.2 Prerequisites

!

22A7007

AJ
The preoperational tests have been coimpleted, the SCG has reviewed
and approved the test procedures and initiation of testing. System

instrumentation has been installed and calibrated and test instru
mentation calibrated.

0“% 14.2.12.3.16.3 Description

The core performance svaluation {s employed to determine the principal thermal
and hydraulic parameters associated with core behavior. These parameters are:

Core flow rate

Core therzal power level

Maximum iinesr heat generation rate (MLYGR)
MCPR

MAPLHGR

The core perforuance parameters listed above will be evaluated bv manual
calculation techniques e i Tl may be
obtained from the process computer.

If the process computer is used as a primary means to obtain these parameters,
it must be proven that it agrees with BUCLE within 2% on all thermal
paraneters (see,Test Number &8).

- 0"

$Cur 'f

If both BUCLE and the process computer are not nvailablo, theamanual

calculation techniques Yemeaidhaduituidaneupeiopmimsrmatdomedds - an be use 1

for the cure performance evaluation.

¥ 14.2.12.3.16.4 Criteria
Level 1

Y
(@ The maximum linear heat generation rate (MLHGR) oﬁ-im-nd during
steady-state conditions shall not exceed the limit specified by
the Plant Technical Specifications.

14.2-134
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b)
c)
d)

e)
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14.2.12.3.16.4 Criteria (ContinneAd)

The steady-state Minimum Critical Power Ratio (MCPR) shall exceed the
minfsum limit specified by the Plant Technical Specifications.

The Maximum Average Linear Heat Generation Rate (MAPLHGR) shall not exceed

the limits specified by the Plant Tec“nical Specifications. &P
|
Steady~state reactor power shall be limited to the rated MWT and values on '
or belov the minimum of either rated thermal power or the 105% steam flow \'
design flow control line. .
Core flow shall not exceed its rated value. - "
N

14.2.12.3.17 Startup Test Number 17 - Core Power-Void Mode
Response

14.2.12.3.17.1 Purpose

Measure the stability of the core power-void dynamic response and
to demonstrate that its behavior is within specified limits.

14.2.12.3.17.2 Prerequisites

The preoperational tests have been completed, th& Startup Coordi-
nating Group has reviewed and approved the test procedures and
initiation of testing. System instrumentation is installed and
calibrated and test instrumentation calibrated.

14.2.12.3.17.3 Description

The core power void loop mode, that resuits from a combination of the neutron

kinetics and core thermal hydraulic dynamics, i{s least stable near the natural
circulation end of the rated ‘100 percent power rod line. A fast change in the
reaciivity balance is obtained by a pressure regulator step change (see Test

|’“) and by moving a high worth rod one or two notches. Both local flux and \
total core response will be evaluated by monitoring selected LPRM's during the {k\

\

transients. s ;

14.2-135
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14.2.12.3.17.3 Description (Continued)

L]
the flux signals and presdure_ to emph ze this k
uppress -1ioise signal gr ~ -

14.2.12.3.17.4 Criteria

Level 1

The transient response of any system-related variable to any test input must
not diverge.

Level 2

System related variables may contain oscillatory modes of response. In these
cases the decay ratio for each controlled mode of response must be less than
or equal to 0.25.

14.2.12.3.18 Startup Test Number 18 - Pressure Regulator

14.2.12.3.18.1 Purpose i

WM) ooutonlm the optimum settings for the

pressure control loop by analysis of the transients induced in the reactor /
pressure control system by means of the pressure roguluton.ﬂ) “’enonstutf
the backup capability of the pressure regulators via simulated failure of the £
controlling pressure regulator ) o Jemonstrate smooth pressure control &
transition between the turbine control valves and bypass valves when the
reactor steam generation exceeds the steam flow used by the turbine, and(y) osw=
hc-onutute that other affected parameters are within acceptable limits during
pressure regulator induced transient maneuvers.

14.2-136
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/14.2.12.3.18.1 Purpose (Continued)

(2)

(3)

GESSAR 11I 22A7007
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i
Demonstrate the takeover capabiiity of the backup pres-
sure regulator upon failure of the controlling pressure
regulator and to set spacing between the setpcints at \,
an appropriate value. b
BS

Demonstrate smooth pressure control transition between \

the control valves and bypass valves when reactor steam

14.2.12.3.18.2 Prerequisites

The preoperational tests have been completed, the SCGC has reviewed

and approved the test procedures and initiation of testing. Instru-

mentation has been checked or calibrated as appropriate.

14.2.12.3.18.3 Description

.The pressure ostpolnt will be decreased and then increased rapidly by adout 172
ps! (0.7 kg/cm’ ) and the response of the system will be measured {n each

case. It is desirable to accomplish the set point change in less than 1
second. At specified test conditions the load limit setpoint will be set so
that the transient is handled by control valves or bypesss valves. The
regulators will be tested by simulating a failure of a selected pressure
regulator so that the other regulator will take over control. The response of
the system will be measured and evaluated and regulator settings will be

-optimized.

14.2-137
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14.2.12.3.18.4 Criteria "

ewvel |/ :

The transient Fesponse of any pressure control system related varfadle to anv
test input must not diverge.

Level 2

’I‘ Pressure control System related variables may contain oscillatory modes of
response. In these cases, the decay rat'‘o for each controlied mode of
response must be less than or equal to 0.25.

’ The pressure response time from initfation of pPressure setpoint change to
the turbine {nlet pressure peak shall be <10 geconds.

S
o’ Pressure control system deadband, delay, etc., shall be small enough that

Steady state limit cycles }il any) shall produce steam flow variations n-
larger than #0.5 percent of rated steam flow.

’If For all pressure regulator transients the peak neutron flux and/or peak
vessel pressure shall remain below the scram settings by 7.5% and 11 psi

respectively (maintain a plot of pover versus the peak varfable values
along the 1002 rod line).

P - - -

The variation in {ncremental regulation (ratio of the maximum to the
ainioum valve of the quantity, “"incremental change in pressure control
signal/incremental change in stean flow”, for each flow range) shall meet
the following:

T of Steam Flo- Obtafied

With Valves Wide Open Variation
0 to 90 <4:1
90 to 972 2
90 to 992 £5:1

14.2-138
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14.2.12.3.19 Startup Test Number 19 - Feedwater System

( 14.2.192.3.19./ Water Level Setpoint, Manual Feedwater Flow Changes
14.2.12.3.19.1! purpose ' ol |
. . .
’ W“ruy that the feedvater system has been
adjusted to provide acceptable reactor water level control. '
14.2.12.3.19./. ZPrerequisites
The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.
.2, 3.q 3oe0cription e -

Reactor water level setpoint changes of approximately 3 to 6 i{nches (8 to 15 c
em) will be used to evaluate (and adjust if necessary) the feedwater control RS
system settings for all pover and feedvater pump modes. The level setpoint
changes will also demonstrate core stability to subcooling changes. ]

‘f.2.03.3.194 .{Criteru ' |

{

Level 1

The transient response of any level control systex-related variadle to any
test must not diverge.

Level 2 \

‘ Level control system-related variables may contain oscillatory modes of
response. In these cases, the decay ratio for each controlled mode of
response must be less than or equal to 72.25.

4‘ The open loop dynamic flow response of each feedwater actuator (turhine or \
valve) to small (€10%) step disturbances shall be:

(1) Maximum time to 10% of a step disturbance £1.1 sec ) \
(2) Maximum time from 10% to 90% of a step disturbance £1.9 se: b
(3) Peak overshoot (X of step disturbance) £18% v
(4) Settling time, 100% + 5% L4 sec .

I‘ The average rate of response of the feedwater actuaior to large (227" of
pump flow) step disturbances shall be between 10% and 25% rated feedwater
flow/second. This average response rate will be sssessed by determining
the time required to pass linearly through the 10% and 90% response points.

14.2-139 @



/4-2. 2.3 .19. 2 . Loss of Feedvater Heating

N

( A
. .

. : &

/v.8.19. 3.19.2. / Purpose

T puspose—of This test is to demonstrate adequate response to a feedwater
temperature loss. ,1

14.2.12.3.19.2,2Prerequisites

The preoperational tests have been éompletcd, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

/4.2-13.3.14.2.3 Description <
. The condensate/feedvater system will be studied to determine the single \ |
failure that will cause the largest loss in feedwater heating. This even$ l=
jwill then be performed at between BOX and 90X power with the recirculatign

flow near i{ts rated value.
-

(a19.3. 19.2. ¢ CTER 4. (|
e N|

flLevel 1 \‘

’ For the feedwater heater loss test, the maximum feedwater temperature \|

decrease due tu a ringle failure case must be S100°F. The resultant \f

MCPR must be greater than the fuel! thermal safety limit.

‘g The increase in simulated heat flux cannot‘excnd the predicted Level 2
value by more than 2%. The predicted value will be based on the actual

’ test values of feedwater temperature change and power level.

Level 2

The increase in simulated heat flux cannot exceed the predicted value
referenced to the actual feedwater temperature change and power level.

\ |

/7«.2.12. 3. /9. : Feedwater Pump Trip

: P
/iv-2.13.3. 19.3.) =Ioee
anonunte the capability of the automatic
, core flow runback feature to prevent low water level scram following the trip
\ of one feedwater pump.
.
#
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14.2.12.3.19 3. 2rrerequisites

The preoperational tests have been éonpletod, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

/4.2.12.3.58.3.3 /Description

)Ono of the normally operating feedwater pumps will be tripped and the

automatic recirculation runback circuit will sct to drop the power to within

the capacity of the remaining feedwater pump. Prior to the test a simulation

of the feedwater pump trip will be done to verify the runback capability of

the recirculation system. This test should be performed after-i-u-i-).-_]nf;“ .
(limiting pump speeds). For the BWR/6, the recirculation system can he

adjusted to allow runbsck to a lower power ( 65X NBR). This will help meet

\the Level 2 criterion.

© 14.2.123.19.3.9 “criteria
Level 2

The reactor shall avoid low water level scram by three inches margin from an
initial water leve! halfway between the high and low level alarm setpoints.

Maxi{mum Feedwater Runout Capability

/9.2.12. 8% 19, +.
/4:2.12.3.19 <, ) —Purpose
|

793

] (Al(butn the feedwater flow and determineq if the maximum
feedwater runout capability is compatible with the licensing.

14.2.12.3.19.4.2Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

/%2 —/37‘@
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/( 2.9.3./49. 3222 iptlon

The test i{s divided into two parts, first, the initial calibration of the
speed controller and second, verification of calibration by reasured dats
which includes a verification that the maximum feedwater flows do not exceed
the flows (different flows at different vessel Pressures) in the FSAR.

1. The speed controller calibration i{s done by first obtaining vendor pump d
performance curves. The Pump performance curves are then used to i
deternine the turbine speed corresponding to the maximum allowadble flow ar
rated vessel pressure specified by the FSAR and the miniaun speed which 1
corresponds to 02 flow at 865 reis. Additionally, for good level control |
$ystem performance 1t's desirable to be able to reach 115% NBR flow at '
1080 psia and 80% NBR flow at 1024 psia in the one pump tripped
condition. Adjustable equipment ({.e., feedpump turbine speed loops,
mechanical limiters, feedwater control system function generator, etc.)
are set to prevent the feedwater pumps from exceeiing their maximum
allowed output, and yet allow the desirable perfo-mance.

2. During the data collection and verification of calibration portion of the |
test, pressure, flow and controller data will be collected between 50-1)0% |
power. Measured data will be compared against expected values to ensure

{ Proper calibration. The measured maximum flow will be ad justed to the
FSAR pressures using the measured data. The maximum flows stated in the
FSAR are used as licensing assumptions, therefore, the FSAR maxinmur flows
should not be exceeded. If, however, the FSAR maximum flows are exceeded

{ there exist two options. The system can be ad justed so that the iicensing ’
assumption {s not exceeded or an additional penaltv can be applicd to the
OCPR. The LCPR can be revised by applving a .01 adder for each {ive '
percent of rated feedwater flow difference (between the determined actual f
\, ®aximum flow and the FSAR maximum flow).

o.3.13.3,19. 4.4 Criteria 'Ji
Level 1 \,\
Max{mum speed attained shall not exceed the speeds which will give the Ef\
following flows with the normal complement of pumps operating.

130% flow at 1080 psia
130 + 0.2 (1080 - P rated)X NBR at P rated psia

speeds required to

With rated complement of Pumps = 115X NBR at 1080 psia
‘ One foodvg;er Pump tripped condition - B80T NBR at 1024 psia

/4. Q —/39@
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"14.2.12.3.19.4 Criteria

Level 1

The decay ratio must be less than 1.0 for each process variable
that exhibits cscillatory response to feedwater system changes.
The maximum feedwater temperature decrease for the feedwater
heater loss test must be less than or egual to 100°F.

(1) Heat flux increases shall be <2% of prediction.

(2) Feedwater runout caﬁability must not exceed the Final
Safety Analysis Report value.

Level 2

The decay ratio is expected to be less than or equal to 0.25 for
each process variable that exhibits oscillatory response to feed-
water system changes when the plant is operating above the lower
limit of the master flow controller.

The automatic core flow runback feature will prevent a scram from {S
low water level following a trip of one of the operating feedwater 5(
pumps . N

With the condensate system operating normally, the control system
shall prevent pump damage due to cavitation.

(1) Increase in heat flux cannot exceed prediction.

(2) Dynamic flow response to small (10%) change will be
defined later.

\\//’(3) Average rate of feedwater actuator defined for large step
disturbances will be supplied later.
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14.2.12.3.20 Startup Test Number 20 - Turbine Valve Surveillance
14.2.12.3.20.1 Purpose

Demonstrate the acceptable procedures and maximum power levels for
surveillance testing of the main turbine control, stop, and bypass
valves without producing a reactor escram.

14.2.12.3.20.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. Instru-
mentation has been checked or calibrated as appropriate.

14.2.12.3.20.3 Description

Individual main turbine control, stop and bypass valves are tested routinelyv
during plant operation as required for turbine surveillance testing. At

several test points the response of the reactor will be observed. It is :J
recommended that the maximum possible power level for performance of these

tests along the 1002 load line be established. First actuation should be
between 45 and 65% power, and used to extrapolate to the next test point

. between 75 and 902 power and ultimately to the maximm power test condition _3

with ample margin to scram. Note proximity to APRM flow bias scram point an?
PCIOMR envelope. Each valve test will be manually initiated and reset. Rate

minimum practical disturbance is {ntroduced and that PCIOMR limits are not

/>

of valve stroking and timing of the close-open sequence will be such that the “

‘oxceeded.

14.2.12.3.20.4 Criteria ’)

Level 2
Peak neutron flux must bDe at ieast /.O% below the scram trip setting.

/

"

Peak vessel pressure must remain at least 10 psi »elow the high pressure ——:X:S\
"IN

scram setting. Peak heat flux must remain at least 5.0% below {ts scram

trip point.
-~

Peak steam flow in each line must remain 102 below the high flow isolation

trip setting.
. 14.2-141
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14.2.12.3.20.4 Criteria (Continued)

Level 2

(1) neutron flux t be at least 7.5!\bgi:f the scram
A\ trip wetting. Peak vesgel pressure must r Qin at
least 10 psi below the h q&\ireslure scram setting.
/ (2) Peak steam flow in each line must remain 10% below the
high flow isolation trip setting.

\ (3) The decay ratio of hqz oscillatory tésponse must be less
\ than 0.25 when operati above the minimum core flow of

>\\\\_—”_the recirculation mastzj\ﬁanual mode. \\\\
’ U

—

14.2.12.3.2]1 Startup Test Number 21 - Main Steam Isolation Valves-!;

N.2 “_3‘1‘,,_MIV Function Tests S l

14.2.12.3.21.1.| Purpose

( .

' ) P cht!omlly check the main steam line
isolation valves (MSIVs) for proper operation at selected power lew!s.a) R
Peternine tsolation valve closure times ) .Dotemim a maximum power at
vhich full closures of a single valve can be performed without a scram.

14.2.12.3.2L)L2 Prerequisites ‘J

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
‘ Instrumentation has been checked or calibrated as appropriate.
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' 14.2.12.3.21)3 Description

e e

At, ST and greater reactor power levels, individual fast closure of each MSIV
will be performed to verify their functional performance and to determine
closure times. The times to be determined are ¢) the time from de-energizing
| the solenoids until the valve is 100% closed (tg,1) and b) the valve stroke
time (ty). Time tg o) equals the interval from de-energizing the sslenoids
,until the valve reaches 902 closed plus 1/% times the interval frea 19% to 992
closure. Time t, equals the interva’ from when the valve starts to move

until 1t is 100% closed, and is based on the interval from 19T to 997 closure
and linear valve travel from 0 to 100% closure.

To determine the maximum power level at which full individual closures can be
performed without a scram first actuation will be performed between 40 and 557
power and used to extrapolate to the next test point between 60 and 85% power,
and ultimatelv to the maximum power test condition with ample margin to scram.

. !
‘. . | 4"
14.2.12.3.21J4 Criteria \
AN
Level 1 . N

The MSIV stroke time (t.) shall be no faster than 3.0 seconds (average of

the fastest valve in each steam line) and for any individual valve 2.5 seconds

L te 55 seconds. Total effective closure time for any individual MSIV

shall be t  ; plus the maximum {nstrumentation delay time as determined inthe AMclear Ba
pre-operational test «B=ds and shall be <5.5 seconds.

Level 2 (19.212 .1.6)

” The reactor shall not scram or isolate.
& During full clgsure of individual valves peak vessel pressure must be 17
psi (0.7 kg/ecm®) below scram, peak neutron flux must be 7.5% below

scram, and steam flow in individual lines wust be 10% below the isolation
\ trip setting. The peak heat flux must be 5% less than its trip point.
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/'J.ﬂ.’.ﬂ-l MII Reactor Ilol;tlon ' ‘

%J.M-S.:l-.:‘.l'r'nm. u

|
\

nounim the reactor transient behavior that
results from the simultaneous full closure of all MSIV's.

( 14.2.12.3.21.2.2Prerequisites o

q - .
The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.

Instrumentation has bee~ checked or calibrated as appropriate.

/43’ 1. ,:;3 Dtlctlztlou

A test of the simultaneous full closure of ail MSIVs will be performed at N
- 295% of rated thermal power. Correct performance of the RCIC and relief |
valves will be shown. Reactor process variables will be monitored to :
determine the transient behavior of the system during and following the main
. steam line isolation.

The operation of the safety grade low-low pressure relief logic system will be
sonitored. A comparison between the reactor pressure behavior and SRV
actuations will be made to confirm open/close setpoints and containment load 0

_nitlution through the prevention of subsequent simultaneous SKV actuations. ‘

/4 !,,,9 3 ;/,g'(cutcril
Level 1 5~‘
\\

M Reactor must scram to limit the severity of the neutron flux and simulated
fuel surface heat flux transient.

“‘ Feedwater system settings must prevent flooding of the steam lines.

m The recorded MSIV full closure times must meet the reviously stated

timing specifications MfbCited Gy.2.12.3.20. 1.4

v The positive change in vessel dome pressure occurring within 30 seconis
after closure of all MSIV valves must not exceed the Level 2 criteria bv
more than 25 psi. The positive change in simulated heat flux shall not

exceed the Level 2 criteria by more than 2% of rated value.

1f any safety/relief valves open, no more than one valve shall reopen
after the first blowdow .

Level 2

” The temperature measurcd by the thermocour'es on the discharge side of the
safety/relief valves must return to within 10°F of the remperature
recorded before the valve was opened. 1f pressure sensors are available,
they eghall return to their initial state upon valve closure.

N
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Por the full MSIV :zlos:re from full power predicted analytical results
based on beginning of cycle design basis analysis, assuming no equipment
failures and applying appropriate parametric corrections, will be used as
the basis to which the actual transient is compared. The following table
specifies the upper limits of these criteria during the first 30 seconds
following initiatiocn of the indicarsd conditions.

Initial Conditions Criteria

Dome Increase In Increase In
Powver Pressure Heat Flux Dome Pressure
(2) (psia) (%) (psi)
100 1040 * *

Initial action of RCIC and HPCS shall be automatic {if low water level (L?)
is reached, and system performance shall be within specification.

Recirculation pump trip shall be initiated if low water level (L2) is
reached. Recirculation pump power will shift to the Low Frequency Motor
Generators if low water level (L3) is reached.

The total number of safety/relief valve opening cycles of the "low-low”
set valve after initial blowdown shall not exceed three times during the
ifnitial five minutes following isolation.

If the low-low pressure relief logic functions, the open/close actions of
the SRV's shall occur within +15 psi and +20 psi of their design
setpoints, respectively.

*Later

/9 32—/ @
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( o, 212. 3 2/.3 Mainp Steamline Plow Venturi Calibration

/o-2.72.3.3 Al Purpose

€|librlte the main steam flow venturis at
selected power levels over the entire core flow range e final calibration
Jtaking place with the data accumulated along the 1002  rod line.

14.2.12.3.21.3.2Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.

Instrumentation nas been checked or calibrated as appropriate.

DOICPIEI ion

1' Beginning at approximately 40X core thermal pover pertinent plant data will be

-

s}‘ taken along the 75% rod line at selected power levels. The same process will
o be repeated along the 1002 rod line. The accunulated data will then be
» compared against the calibration curves and a known flow source to verify that
“ cceptable steanm flow measurements have been made.

Criteris

v
~
>

S Level 2
L

A The accuracy of the MSL flow venturi relative to the calibrated feedwater flow
\ shall be at least +5 percent of rated flow at flow rates between 20 and 12707
of rated. The repeatability/noise shall be within +5 percent of rated flow.

‘.1'“3_?.!-" Wruin Steamline Elbow Tap Calibration
’
4

Purggle

The purpose of this test is tc investigate the performance of the main
steamline #1bow taps at selected power levels over the entire core flow
range. With the accumulated data the main steamline elbow tap instrumentation
will be calibrated to accurately reflect the process flows. Tt Ha sfean $low
N e mﬁ-o renctir wettr level comtral system i From the Flow venlurs
et oF the clbow tops, Section IN.2.17.3.201.4 naed wot be 'nrfornul.
14.2.12.3.21.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.

Instrumentation has been checked or calibrated as appropriate.
/9.3 = JMY(C)




>
- Doocrtgt ion

Beginning at approximately 40X core thermal power pertinent plant data will be
taken along ihe 752 rod line at selected power levels. The same data
collection process will be repeat:d along the 1002 rod line. Using the
sccumulated data a calibration curve will be constructed and compared against
a known flow source.

Criteria

. Y. & 21235,

2

Level 2

-

/Ya.0.

The accuracy of the elbow tap relative to the calibrated feedwater flow shall
be at least +5 percent of rated flow at flow rates between 20 and 1297 of
rated. The repeatability/noise shall be within +5 percent of rated flow.

/YD - /‘/‘/@
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ﬁ 14.2.12.3.22 Startup Test Number 22 - Relief Valves
14.2.12.3.22.1 Purpose

(1) Verify that the relief valves can be opened and
clo.od -anually.

(2) Verify that the relief valves reseat properly after
operation.

(3) Verify that there are no major blockagni in the relief
valve discharge piping. ' ::7

06 14.2.12.3.2).2 Prerequisites

|

"

The preoperational tests have been completed,the SCG has reviewed 3\
and approved the test procedures and initiation of testing. All 3

controls and interlocks are chacked and instrumentation calibrated. N

JH  14.2.12.3.22.3 pescription = /.

. A functional test of each safety/relief valve (SRV) shall be made

as early in the startup program as practical. This is normally
. the first time the plant reaches 250 psig. The test is then

repeated at rated reactor pressure. Bypass valve (BPV) response
is monitored curing the low pressure test and the electrical out-
put response is monitored during the rated pressure test. The
test duration will be about 10 seconds to allow turbine valves
and tailpipe sensors to reach a steady state.

The tailpipe sensor responses will be used to detect the opening
and subsequent closure of each SRV. The BPV and MWe responses will
be analyzed for anomolies indicating a restriction in an SRV tail-
pipe. 1In addition lead boiling water reacter (BWR) plants will
measure SRV tailpipe backpressure on the longest and shortest
tailpipes.

Valve capacity will be based on certification by ASME Code stamp

and the applicable documentation being available in the onsite

records. Noce that the nameplate capacity/pressure rating assumes
. that the flow is sonic. This will be true if the back pressure is
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14.2.12.3.22.3 Description (Continued)
[ = — - - not excessive. A major blockage of the .

line would not necessarily be offset an’ it should be determined that none
exists through the BPV response signatures.

Vendor bench test data of the SRV opening responses will be available on-site
for comparison with design specifications.

riteria
Level 1

\Thero should be a positive indication of steam discharge during the manual
actuation of each valve.

Level 2

Pressure control system - related variables may contain oscillatorv modes
of response. In these cases, the decay ratio for each controlled mode of
response must be less than or equal to 0.25.

safety/relief valves shall return to within 10°F of the temperaturle
recorded before the valve was opened. If pressure sensors are availad

The tenperature measured by thermocouples on the discharge side of tHr"I
le
they shall return to their {nitial state upon valve closure. /J

During the 250 psig functional test the steam flow *hrough each relief
valve, as measured by the {nitial and final bypass valve position, shall

not differ by more than 101 from the average relief valve steam flow as
measured by bypass valve position.

During the rated pressure test the stsam flow through each relief valve,
as measured by change in MWe, shall not differ more than 0.5% of rated MWe
from the average of all the valve responses.

Discharge line back pressure shall be compatible with information
presented on the Nuclear Boiler Process Flow Diagrams.
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14.2.12.3.22.3 Criteria (Continued)

If pressure sensores arc available, they shall return to
their initial state upon valye closure.

During the 250 psig functional test, the steam flow
through each relief valve, as measured by the initial and
final bypass valve position, shall not be less than 10%
under the average of all valve responses.

During the rated pressure test, the steam flow through

each relief valve, as measured by MWe shall not be less
than 5% of rated MWe undeér the average of all the valve
responses.

If the SRVs have not been previously tested on a reactor, A/
three valves shall be monitored and the total of the }}
delay and stroke times shall be compatible with the :
design specification. $$

The sum of capacity measurements from all relief valves
will be equal to or greater than rated, corrected for
inlet pressure of 103% of the spring setpoint.

Relief valve leakage will be low enough that the
temperature measured by the thermocouples in the dis-
charge side of the valves returns to within 10°F (5.6°C)
of the temperature recorded before the valve was opened.
The thermocouples are expected to be operating properly.

The pressure regulator must satisfactorily control the
reactor transient and close the control valves or bypass

\w

14.2-147 ,



/
(

GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0

-

14.2.12.3.22.3 Criteria (Continued)

valves by an amount equivalent to the relief valve
discharge. The valve transients recorder signatures

for each valve must be returned to San Jose for relative
system response comparison. '

o
(3) Each relief valve will have a capacity between 90% and v

122.5% of its rated flow at 103% of the spring setpoint. .,
\

\
.
~

(4) No more than 25% of the relief valves may have an in-
dividual corrected flow rate that is less than expected.

(5) The transient recorder signatures for each valve must
be analyzed for relative system response comparison.

14.2.12.3.23 Startup Test Number 23 - Turbine Trip and Generator

Load Rejection ‘

14.2.12.3.23.1 Purpose

Demonstrate the response of the reactor and its control systems
to protective trips in the turbine and generator.

14.2.12.3.23.2 Prerequisites
The preoperational tests have been completed,the SCG has reviewed

and approved the test procedures and initiation of testing. All
controls and interlocks are checked and instrumentation calibrated.
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14.2.12.3.23.3 Description

Turbine Trip (closure of the main turbine stop valves within 0.1 second)

and Generats . Trip (closure of the main turbine control valves in about 0.1 to
0.2 seconis) will be performed at selec.ed power levels during the Startup
Test Program. At low power levels, reactor protection following the trip is
provided by high neutron flux and vessel high pressure scrams. For the
protective trips occurring at i{ntermediate and higher power levels, reactor
will scram by relays, actuated by stop/control valve motion.

A generator trip will be performed at low power level such that nuclear Soiler
steam genera.ion is just within the bypass valve capacity to demonstrate scram
avoidance.

For the trips performed at intermediate power range, reactor scram is most
important in controlling the transient peaks.

Above 40X power, the recirculation punp circuit breakers are both

automatically tripped and subsequent transient pressure rise will be limited

by the opening of the bypass valves initislly, and the safety relief valves, N
if necessary. v

The operation of the safety grade low-low get pressure relief logic systenm v e
vill be monitored. A comparison between the reactor pressure behavior and SRV o
actuations will be made to confirm open/close setpoints and containment load
mitigation through the prevention of subsequent simultanecus SRV actuations.

For the turbine trip, the main generator breakers remain loaded for a time so
there is no rise in turbine generator speed, whereas, in the generator trip,
the main generator breaker opens and the residual turbine steam will cause a
momentary rise in the generator speed. Specific plant designs, however, mav
be different from this general description.

14.2.12.3.23.4 Criteria
Level 1

For Turbine and Generator trips at power levels greater than 507 NBR,
there should be a delay of less than 0.1 seconds following the beginnineg
of control or stop valve closure before the beginning of bypass valve
opening. The bypass valves should be opened to a point corresponding to
greater than or equal to B0 percent of their capacity within 0.3 seconds
from the beginning of control or stop valve closure motion.

1.5 Feedvater system settings must prevent flooding of the steam line

foilowing these transients. \
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\
14.2.12.3.23.4 Criteria (Continued) 1‘@

The two pump drive flow coastdown transient during the first three seconds |
must be bounded by the criteria specified in m{&ﬂ.’ TAT Nam ,%

ReCucyt aThon SYsTEm -
The positive change in vessel dome pressure occurring within 30 secondis

after either generator or turbine trip must not exceed the Level 2
criteria by more than 25 psi.

The positive change in simulated heat flux shall not exceed the Level ?
criteria by more than 2% of rated value.

If any safety/relief valves open, no more than one valve shall reopen

. after the first blowdown.

Level 2

There shall be no MSIV closure during the first three minutes of the
transient and operator action shall not be required during that period to
avoid the MSIV trip. (The operator may take action as he desires after A
the first three minutes, including switching out of run mode. The

operator may also switch out of run msode in the first three minutes 1if he ?‘
confirms from measured data that this action did not preven. MSIV closure.)

The positive change in vessel dome pressure and in simulated heat flux
which occur within the first 30 seconds after the initiation of either
generator or turbine trip must not excead the predicted values.

(Predicted values will de referenced to actual test conditions of initial L
power level and dome pressure and will use BOL (Beginning of Life) nuclear 2 LJ
data. Worst case design or technical specification values of all hardware \
performance shall be used in _he prediction, with the exception of control

rod inserti>n time and the delay from beginning of turbine control valve

or stop val * motion to the generation of the scram signal. The predicted

pressure and heat flux will be corrected for the sctual measured values of
these two parameters.)

For the Generator trip within the bypass valves capacity, the reactor
shall not scram for initial thermal power values within that bypass valve
capacity.

The measured bypass capacity (in percent of rated power) shal be equal or’
greater than that used for the FSAR analysis.

Recirculation LPMC sets shall take over after the initial recirculation
pump trips and adequate vessel temperature difference shall be maintained.

Peedvater level control shall avoid loss of feedwater due to possible high
level (LB) trip during the event.

Low water level total recirculation pump trip, HPCS and RCIC shall not be
initiated.
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If the low-low set pressure relief logic functions, the open/close actions <1
of the SRV's shall occur vithia #15 pai and *29 pl; of their design
. setpoints, respectively.

S

P

The temperature measured by thermocouples on the discharge side of the \\
- safety/reiief valves must return to within 10°F of the temperature S

recorded before the valve was opened. If pressure sensors are availadle,
they shail return to their 1n1tlnl state upon valve closure. ‘ //

14.2.12.3.24 startup Test Number 24 - Shutdown from Outside th -
Main Control Room >

14.2.12.3.24.1 Purpose

Demonstrate that the reactor can be brought from a normal initial
steady-state power level to'the point where cooldown ir initiated
and under control with reactor vessel pressure and water level
controlled from outside the main control room.

14.2.12.3.24.2 Prerequisites

The preoperational tests have been completed, the SCG has
reviewed and approved the test procedures and initiation of test-
ing. Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.24.3 Description [

The test will be performed at a low power level and will consist of

demonstrating the capability to scram and init{ate controlled cooling from ‘
outside the Control room. The reactor will be scrammed and isolated from \
outside the control room after a simulated control room evacuation. Reactor

pressure and vater level will be controlled using SRVs, RCTIC, and RYR from -

outside control room during the subsequent cooldown. The cooldown will ’ |
continue until RHR shutdown cooling mode is placed in service from outside the - T%
control room. All other operator actions not directly related to v!ssel water Y 35
level and pressure will performed in the main control roon. sta‘o N
wtlon “f‘hf( (Gﬂ*c' Mo U'" be M |
M ;“ WNOM d m 2 ",t" !
e shutdewn Cos ling s'k«....u bt spacetal

Kl*f;\u'flcw; Coelm mh o Iwu- mlﬁm
e o

14.2°.12.3.24.4 Ctxterxa
Level 2

During a simulated main control room evacuation, the reactor must
be brought to'the point where cooldown is initiated and under

),

s
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14.2.12.3.24.4 Criteria (Continued)

control. The reactor vessel pressure and water level are con-
trolled with equipment and controls outside the main control room.

/4.2.12. 3 ‘géf'/tlzgr’uﬂ Vil 35 = [hecirsndolion FLow- LeXh
14.2.12.3.25.14 . Valve Position Control

14.2.12.3.25.1.1 Purpose

IThe purposr afxthis- testcie Fo demonstrate the recirculation flow control
3ipgc-a-cnp.bgllty vhlle'ln the valve position (POS) mode.

14.2.12.3.25./.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. All
controls are checked and instrumentation calibrated.

/4. 2.1 2.20¢.;. 8 Description

The testing of the Recirculation Flow Control System follows a "building

block™ approach while the plant is ascending from low to high powver levels.
Components and inner control loops are tested first, followed by drive flow
control and plant pover maneuvers to adjust and then demonstrate the outer

loop controller performance. Preliminary component and valve position loop
tests will be run when the plant is {n cold shutdown in order to visually ~)\
observe the hydraulic cylinder response. While operating at low power with .
the pumps using the low frequency power supply small step changes will (nput‘d
{nto the position controller and the response recorded. -

14.2.12.3.2514 caite un
Level 1

The transient response of any Recirculation system-related variables to any
test input must not diverge.

Egvel 2

"y Recirculation system related variables may contain cscillatory modes of
response. In these cases, the decay ratio for each controlled mode of
response must be less than or equal to 0.25.

‘ Maximum rate of change of valve position shall be 10 + 1% sec.

During TC-3 and TC-6 while operating on the high speed (60 HZ) source, gains
and limiters shall be set to obtain the following relponse:

9 Delay time for position demand step shall be:
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\
” 14.2.12.3.25,i.4 _eiteciaq Continued) !
) ’ For step inputs of 0.5% to 52 £0.15 sec. 5
N-’- .
For step inputs of 0.2% to 0.5% (see Figure “Piwied)
4 Response time for position demand step shall be:
For step inputs of 0.5% to 5% £0.45 sec
43t
- For |»top ‘lnpuu of 0.22 to 0.5% (see Figure “09ryey)
Overshoot after a small position demand input (1 to 5%
E €10% of magnitude of input. 5% - S et
_ -\) fon ¥Ylow Control
/4 R.712.3.33. & (/ Recirculation
 4-2.12.3.35 2./ purpose '
‘ P ° (.) .&nonltute the core flow system's control

(o)

d

capability over the entire flow control range, including core flow neutron

flux and load following modes of opcutlon&)’ termine that all

lelectrical compensators and controllers are set for desired system performance
-

and stability. .

14.2.12.3.25.2.2 Prerequisites

The preoperat:ional tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. All
controls are checked and instrumentation calibrated.

14.2.12.3.25.2.3 DESCRIPT/on/

Following the initial position mode tests of inal adjustment of the
position loop gains, flow loop gains, and preliminary values of the flux loon
adjustments will be made on the midpower line. This will be the most
extensive testing of the recirculation control system. The core powver
distribution will be adjusted by control rods to permit a broad range of
maneuverability with respect to PCIOMR. In general, the controller dials and
gains will be raised to meet the maneuvering performance objectives. Thus the
system will be set to be the slowest that will perform sa'isfactorily, in
order to maximize stability margins snd minimize equipment wear by avoiding
controller overactivity.

Becsuse of PCIOMR power maneuvering rate restrictions, the fast flow
maneuvering adjustments are performed along a mid pover rod line, and an
extrapolation made to the expected results along the 100 percent rod line.
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}‘-2.12.3.25. 2,3 DE’CRIP7'.M Go—\*:nVCO) .
- . '
The utility has the option to decide to: |
- @. Perform the faster power changes on the 100 percent rod line that are !
greater than vhat the PCIOMR allow, or

b. To accept the nid power load line demonstrations as acceptable proof of
maneuverability.

For immediate commercial operation, the flux loop and automatic load following
loop will be set slower, and the operator will Yimit his actions in the manual
mode. If PCIOMR's are ever withdrawn the tested faster Auto settings can be
inserted onto the controller with only a brief dynamic test, rather than a
full scartup test.
7

14.2.12.3,25. 2. 4. CR,7ERI & .

/4.2.)2.3.35.24.1 Plov Loop Criteria

Level 1

The transient response of any Recirculation system-related variable to anv
test input must not diverge.

Level 2

"he decay ratio of the flow loop response to any test inputs shall be
<0.25.

S

The flow loops provide equal flows in the two loops during steady state
operation. Flow loop gains should be set to correct a flow imbalance in
less than 25 sec. .

The d‘lly time for flow demand step (S5%) shall be 0.4 seconds or less.

The response time for flow demand step (S5%) shall be 1.1 seconds or
less.

The maximum allowable flow overshoot for step demand of <5% of rated
shall be 6% of the demand step.

\~ The flow demand step settling time shall be 6 aec.

i4.213.33534. 4 Aux Loop Criteria

d

Level 1

{ The flux loop response to test inputs shall not diverge.
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( , 14.2.12.3.25.2 4.2 /Lux 4oef CRIFERIA ((.'ouvuuueo)
Level 2

e ——————

Flux overshoot to a flux demand step shall not exceed 2% of rated for a
step demand of S20% of rated.

The delay time for flux response to a flux demand step shall be 9.8 sec.
The response time for flux demand step shall bhe £2.5 sec.

The :lux setting time shall be Z15 sec. for a flux demsni gtep S20% of
rated.

/4.2.12.3.38 ;y.gl.oad Following Loop Criteria Sp.

Level 1

The load following loop nupodn to test inputs shall not diverge.

Level 2

The decay ratio of the load following response shall be £.25.

n The response to a step input of less than 10T in load demand shall be such
that the load demand error {s within 102 of the magnitude of the step
within 10 seconds.

When a load demand step of greater than 102 is applied (NX), the load

demand error msust be within 102 of the magnitude of the step within N

seconds. If PCIOMR restrictions apply this test can be performed at a
" lower rod line and extrapolated to the rated rod line

= .
,4.2.12.3.25.).Y4Scram Avoidance and General Criteria

Level 2

" For any one of the above locps' test maneuvers, the trip avoidance margins
must be at least the following:

a) For APRM 27.5%
b) For simulated heat flux 25.0%

€) The load following loop response shall produce steam flow variations no
(’ N\ larger than 0.5% of rated steam flow.

14.2-15{@
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14.2.12.3.25. 3. 4.5 F~F/vx
Level 2

ESTIrMAaT0R TEST CRITER D

'
Switching between estimated and sensed flux should not exceed S5 times
ainutes st steady state.

During flu:. setep transient there should be no switching to sensed ::::&no:n
{f switching does occur, it should switch back to estimated flux with .
seconds of the start of the transient.

. 2123 15.1.4. 6 Flow Control Valve Duty Test Criteria
e A2 L . ’ :
Level 2 .

The flow control valve duty cycle in any operating mode shall not exceed
0.2% - Hz. Flow control valve duty cycle is defined as:

A Integrated valve movement in percent (X hz)
2 x time span in seconds

i.2.10.3.9 4Gtvp Fiat F gl — Riciminlior 4y Tom
)

SRR N MOM Pump Trip I . N

1an 3 |

14.2.12.3.26.1. | Purpose

W\M:m(l) QObt.in recirculation system performance

data during the pump trip, flow coastdown, and pump restart, ”(2) b Wrify
that the feedwater control system can satisfactorily control water level
,without a resultinz turbine trip/scram.

14.2.12.3.26J,2 Preregquisites

The preoperational tests have been completed and the SCG has

reviewed and approved the test procedures and initiation of test-
ing.

Instrumentation has been checked or calibrated as appropriate.
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14.2.12.3.26]3 Description

P . 1 L
The reactor coolant recirculation system consists of the reactor vessel and
two piping loops. Each loop contains a constant speed centrifugal
recirculation pump, a flow control valve, and two isolation valves located in
the drywell; and ten jet pumps in parallel, situated in the reactor
downcomer. Each recirculation pump takes suction from the reactor downcomer
and discharges through a manifold system to the nozzles of the ten jet pumps.
Here the flow is augumented by suction fl8w from the downcomer and delivered
to the reactor inlet plenum.

A potential threat to plant availability {s the high water level turbine trip
scram caused by the level upswell that rasults after an unexpected
recirculation one pump trip. The change in core flow and the resultant power
decrease causes void formation which the level sensing system senses as a rise
in water level. The one punp trip tests are to prove that the water level
will not rise enough to threaten a high level trip of the main turbine or the
feedvater pumps. . :

priate stops which will run back the recirculation flow from the
possible cavitation region. It will be verified that these limits
are sufficient to prevent operation where recirculation pump or

5
V/’jet pump cavitation occurs.
h - 3

S/
-\‘/ ~»'Criteria
{ ]
Level 1

The reactor shall not scram during the one rump trip recovery.

Level 2

The reactor water level margin to avoid a high level trip shall be 23.0
inches during the one pump trip.

NOTE
Margin to trip is defined as:
Margin = (H{ Level Trip L8 Setpoint) - (Maximum water level reached Auring
test) = (H{ Level Alarm L7 setpoint - Initial water level)

The sinulated heat flux margin to avoid a scram shall be 2 5.9 percent
during the one pump trip recovery.

The APRM margin to avoid a scram shall be 27.5% during the one pump trin
recovery.

The time from zero pump speed to full pump speed shall be greater than 3
seconds.

14.2-156 (&




-— - P—

‘m‘.”-‘m RPT Trip of Two Pumps

2 \Prurpose '
\ﬁ?b‘ l “
g cord and
:0 ‘rectirculation two pump circuit trip .;.g.:r“’ acceptable performance of the !

14.2.12.3.26.2.lPrerequisites

The preoperational tests have been completed and the SCG has

reviewed and approved the test procedures and initiation of test-

ing. 1Instrumentation has been checked or calibrated as appropriate

Tnoocrigt ion -

%' In case of higher power turbine or generator trips, there i{s an automatic

\? opening of circuit breakers in the pump power supply. The result is & fast
.;,‘ core flow coastdowr. that helps reduce peak neutron and heat flow in gach

\s' events. This two pump trip test verifies that this flow coastdown is '\‘
35 satisfactory prior to the high power turbine/generator trip tests and \
-{* subsequent operation. !
\Y
\

' (Crltcrh
\ Level 1
“\
15‘ The two pump drive flow coastdown transient during the first 3 seconds must be
oY  bounded by the limiting curves.

\'LQ (The limiting curves will be determined based upon measurement of the

recirculation flowdelta P using the elbow flow meters, transmitter time delav,
. and time constant).

1,).3.!.“.3 System Performance

“\ Purpose |
‘,\-*' Mm“ ¢ d
N cord recirculation system parameters during

\(‘ the power test program.

. |

. 14.2.12.3.26 3.2prerequisites

The preope rational tests have been completed and the SCG has
reviewed and approved the test procedures and initiation of test-
ing. Instrumentation has been checked or calibrated as appropriate.

sy, 2 -156 (&)
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M Description

-
4? Recirculation system parameters will be recorded at several power-flow
-~ conditions and in conjunction with single pump trip recoveries and internals

if applicable).

vibration testi

k
g - - (N.202.3.29% "

~‘Criteria .
o 1
ca

Level 2
a The core flow shortfall shall not exceed 5% at rated power.*

' The measured core OP shall not be >0.6 psi above prediction.*
The calculated jet pump M ratio shall not be < 0.2 points below

S——

prediction®,
. ' The drive flow shortfall shall not exceed 5% at rated power.*

Y o

4 The measured recirculation pump efficiency shall not be >8% points below

I%2.00.0.2¢. 3 ¢

the vender tested efficiency.

’ The nozzle and riser plugging criteria shall not be exceeded.
*The G.E. Steam Generation System Design Unit will provide predictions for the

comparisons for these criteria.

14.2.12.3.26 4.2 Prerequisites
. /‘

sts have been completed and the SCG has

The preoperational te
proved the test procedures and initiation of test-

reviewed and ap
Instrumentation has been checi:ed or calibrated as appropriate.

ing.

/o~ 2-/85¢6 <¢)



‘?Dcncrtzt ion

&' While operating at near rated recirculation flow a loss of a feedwvater pump i
* vill be simulated. The transient and final condition will be studied to
determine the adequacy of the system in preventing a scram during the

a2
3> scheduled loss of a sing'e feedwater pump test “umtuiid.
¢ : (ran.s..9
f Criteria
A
y
“~
> Level 2
v
3‘ ' The recirculation flow control valves shall runback upon & trip of the runback
‘ circuit.
’.l.u.!.l.i' Recirculation System Cavitation

Purggue

\ .
‘,!."'“ W “rify that no recirculation system cavitation
L

L will pccur in the operable region of the power-flow map.

14.2.12.3.26.8.2Prerequisites

has gﬁ

The preoperational tests have been completed and the SCG
of test- .

S

.

reviewed and approved the test procedures and initiation

ing. Instrumentation has been checked or calibrated as appropriate.

Description

Both the jet pumps and the recirculation pumps will cavitate at conditions of

high flov and low power where NPSH demands are high and little feedwater
subcooling occurs. Rowever, the recirculation flow will automatically runback
upon zensing a decrease in subcooling (as measured by the difference between

the steam and recirculation loop temperature), to iower the reactor power. )
The maximum recirculation flow s linited by appropriate stops which will run

back the recirculation flow awvay from the possible cavitation region. It will

be verified that these limits are sufficient to prevent operation where
recirculation pump or jet pump cavitation is predicted to occur.

The recirculation system flow control valves will cavitate at conditions of
high differential pressure and low power (low subcooling). The recirculation
flow will automatically runback upon sensing a decrease in subcooling (as
measured by a low feedwater flow). This limit will be verified to insure that
operation is prevented where flow control valve cavitation may occur.

/y.l.n.s,:s.s'.z

In both the above cases, flov rusback is caused by a shift {n the power supply
) to the recirculation pusp @wotors from normal powsr to the low frequency motor

" generators. ’
' /

). == s5¢ (d)
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Criteria

4

Level 2

Runback logic shall have settings adequate to prevent operation in areas of
potential cavitation.

/Y -2 =/56 (‘Q :
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14,2.12.3.27 Startup Test Number 27 - Loss of Turbi
rb
and Offsite Power ine Generator

14.2.12.3.27.1 Purpose
M‘cunlui electrical equipment and reactor syetem transient

"
performance during & loss of suxiliery pover. ¥
N

14.2.12.3.27.2 Prerequisites

The pre_perational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. All
controls and interlocks are checked and instrumentation calibrated.

14.2.12.3.27.3 Description .

4o bt sl ¥ putidl g e fed.

The loss/of auxiliary power test will be performed at 20% to 301 of rated
rowve The proper response of the reactor plant equipment, automatic
switching equipment and the proper sequencing of the diesel gencrator loads
will -be verified. Appropriate reactor parameters will be recorded during the

resultant transient. JZ o 47 ¢ .. . . - )
sPowas for ot least ';o:km(”,ﬂ.& PUATRAR Irofetal o oRp s 0

i 3.12.3.32. 4 CRITERV A
Level 1 '

I

-

Reactor protection system actions shall prevent violation of fuel thermal
limits.

All safety systems, such as the Reactor Protection System, the
diesel-generators, and HPCS must function properly without manual
assistance, and HPCS and/or RCIC system action, {f necessary, shall keeo
the reactor water level above the initiation level of Low Pressure Core °
Spray, LPCI, and Automatic Depressurization systeas, and MSIV closure.
Diesel generators shall start sutomatically.

The turbine oto;s bypass valves shall meet the fast opening requirement
stated in Test after turbine/generator trips and remain operable until
the MSIV's are closed or until the low condenser vacuum signal closes the

bypass valves.

‘ 1f any safety/relief valves open, no more than one valve shall reopen
after the first blowdown.

14.2-157
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P

14.2.12.3.27.4 Criteria (Continued)

Level 2

; Proper instrument display to the reactor operator shall be demonstrated,
including power monitors, pressure, water level, control rod position,
suppression pool temperature and reactor cooling system status. Displavs
shall not be dependent on specially install-d instrumentation.

9 If the low-low set pressure relief logic functions, the open/close action:
of the SRV's shall occur within +15 psi and 420 psi of their design

setpoints, respectively.

|

" q If safety/relief valves open, the temperature measured by thermocouples or |
the discharge side of the safety/relief valves must retura te within 1
10°F of the temperature recorded before the valve was opened. If
pressure sensors are available, they shall return to their inftial state
upon valve closure.

xceed the Level 2 criteria by more than 2% of/;’ted
value. : i

Pressure and heat flux must be within/3§/§;i and 2% of

Leve

e T R ——

‘essure and in
..n the first 30 sec-
generator or turbine

e predicted vdig:s.

onds
trip

must not exceeg
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14.

2.3.27.4 Criteria (Continued)

dicted values will be referenced to act test
conditions of initial power level and & pressure and
will uecs ginning of life (BOL) nucle&ar data. Worst-
case design technical specificafion values of zll

hardware perfo ed in the prediction

predicted pressu
the actual m

and heat flbx will be corrected for
ured values of theseéLwo parameters.)

(3) For t generator trip within the bypass va
the reactor shall not scram for initial thermal

capacity
wer

14.2.12.3.28 Startup Test Number 28 - Drywell Piping Vibration

rod insertion time and the

|

|
l
\

values within that bypass valve capacity. j{/}

\ \

-

3
v

on of the scram signal. The 1\

1‘.2.12.3.28.1 Purwse ~ . . ﬁ

muwv(av-rﬂy that the main steam, rculation and
‘ICIC stesa piping vib at >n is within acceptable lllits..mrify that

‘during operating transient loads that pipe stresses are within code limits.

14.2.12.3.28.2 Prerequisites

The preoperational tests have been completed, the SCG has
reviewed and approved the test procedures and initiation of
testing. Instrumentation has been checked or calibrated as
appropriate.
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14.2.12.3.28.3 Description

0

This test is an extension of Test ﬂ. system expansiop, and the preoperational
vibration tests. Consult the specification of Test for piping considered
to be within the scope of testing.

Because of limited access due to high radiation levels, no visual observation

{s required during the startup phase of the testing. Remote measurements of
piping vibrations shall be made during the following steady state conditions:

b.

Ce
d.

f.

i.

During the operating transient load testing the amplitude of displacement and

Main steam flow at 25% of rated;

Main steam flow at 50T of rated;

Main stean flow at 752 of rated;

Main steam flow and recirculation flow at 1007 of rated;

RCIC turbine steam line flow at 1002 of rated;

RHR suction piping at 100% of rated flow in the shutdown cooling mode;
Recirculation at minimum flow and coincident temperature;
Recirculation flow at 50% + 5% of rated and at operating temperature;

Recirculation flow at 752 + 5% of rated and at operating temperature.

number of cycles per transient of the main steam and recirculation piping will

be measured, &nd the displacements compared with acceptance criteria. Remote

vibration and deflection measurements shall be taken during the following
transients:

a.
b.
s Ceo

\d.

Recirculation pump start;
Recirculation pump trip at 100% of rated flow;
Turbine stop valve closure at 100X power;

Manual discharge of each SRV valve at 1,000 psig and at planned transient

tests that result in SRV discharge.
" -

The locations to be monitored and predicted displacements for the monitored
, aocations in each plant will be provided later.

/4. 2-/c0 (&



( 7.2.12.3.38-4 CRITERIA N

Level 1

on pipim
’ Operating Transients: Level 1 lllltlwdilpluounu are

based on keeping the loads on
- piping and suspension components within eafe limits. If any one of the
b tranusducers indicates that these movements have been exceeded, the test
. shail be placed on hold.

’ Operating Vibration: Level 1 limits on piping acceleration and

~ displacement are @t oGt INis Earotuh Wit as® based upon

. keeping piping stresses and pipe mounted equipment accelerations within

' safe limits. If any one of the transducers indicate that the prescribed
limits are exceeded, the test shall be placed on hold.

Level 2

‘ Operating Transients: Transducers have been placed near points of
maxioum anticipated movement. Where movement vilues have been predicted,
tolerances are prescribed for differences between measurements and
predictions. Tolerances are based on instrument accuracy and suspension |
free play. Where no movements have been predicted, limits on displacement |
have been prescribed. ’

{ Operating Vibration: mem

r
N
Whele ol i IelienidAs The evaluation criteria takes two forns: i

limits on vibratory displacement and limits on acceleration. The linmits
hive been set based on consideratfion of analysis, operating experience and |

protection of pipe mounted components. |

14.2.12.3.29 Startup Test Number 29 - RPV Internals Vibration

A unique RPV internal vibration monitoring program is specified
for each reactor size and type.
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() 14.2.12.3.29 Startup Test Number 29 -~ RPV Internals Vibration -
(Continued) 3

A prototype internal vibration test is scheduled for Perry Unit I.
This plant will therefore have a prototype vibration test only if
Perry is delayed. As presently scheduled, this plant will require

N
only a confirming test conducted during the preoperational test ;)\
n
program, (‘lcﬁou sd. .13, 1.31), )

14.2.12.3.30 Startup Test Number 30 - Recirculation System Flow
Calibration

. 14.2.12.3.30.1 Purpose

Perform complete calibration of the installed recirculation system
flow instrumentation.

14.2.12.3.30.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.30.3 Description

During the testing program at operating conditions which allow the
recirculation system to be operated at rated flow at rated power,
the jet pump flow instrumentation will be adjusted to provide
correct flow indication based on the jet pump flow. After the
relationship between drive'flow and core flow is established, the
flow biased APRM/RBM system will be adjusted to match this
relationship.
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14.2.12.3.30.4 Criteria

Level 2

Jet pump flow instrumentation shall be adjusted so that the jet

pump total flow recorder will provide a correct core flow indica-
tion at rated ronditions.

The APRM/RBM flow-bias instrumentation shall be adjusted to func-

tion properly at rated conditions. ) &V
The flow control system shall be adjusted to limit maximun core flow to _—ké'
102.5% of rated by limiting the flow control valve opening position. -

-

14.2.12.3.31 Startup Test Number 31 - Reactor Water Cleanup
System

14.2.12.3.31.1 Purpose ¢

Demonstrate specific aspects of the mechanical operability of the

reactor water cleanup system (RWCS). (This test, performed at

rited reactor pressure and temperature, is actually the completion ‘
of the preoperational testing that could not be done without

nuclear heating.)

14.2.12.3.31.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.31.3 'Description

IWith the reactor at 7ated temperature and pressure, process variables will be

recorded during steady state operation in three modes as defined by the System _
Process Diagram: Hot Shutdown with loss of RPV recirculation pumps, lor-a{. ;
'.nd Blowdown. A comparison of the bottom head flow indicator and the RWCU &

)

/

inlet flow indicator will be made. The RWCU system sample station shall be

tested at hot process ccnditions. \
- s

l
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14.2.12.3.31.4 Criteria

Level 2

&) The temperature at the tube side outlet of the non-regener
p- ati
exchangers shall not exceed 130°F (54°C) 1n the blovugvu -odo':n:'.t '
shall not exceed 120°F in the normal mode.

b) The pump available NPSH vill be 13 feet or greater during the hot shutdown
vith loss of RPV recirculation puaps mode defined i{n the process diagrams,

€) The cooling water supplied to the non=regenerative heat exchangers shall
be less than 6% above the flow cerresponding to the heat exchanger
capacity (as determined from the process diagram) and the existing
temperature differential across the heat exchangers. The outlet
temperature shall not exceed 180°F.

d) Recalibrate bottom head flow indicator ‘Iﬁ‘h’ against RWCU flow indicator
if the deviation is greater thyh 25 gpm.

e) Pump vibration shall be less than or equal to 2 wils peak-to-peak (in anv

direction) as measured on the bearing housing and 2 mils k=t o=
shaft vibration as measured on the couplinnn:ad. L7 e

14.2.12.3.32 étaflup Test Number 32 - Residual Heal Removal
System .

14.2.12.3.32.1 Purpose

Demonstrate the ability of the Residual Heat Removal (RHR) System
to: (1) remove heat from the reactor system so that the refueling
and nuclear system servicing can be performed, and (2) condense
steam while the reactor is isolated from the main condenser.

14.2.12.3.32.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.32.3 Description

With the reactor at a convenient thermal power, the condensing mode of the RHR

- system will be tuned and demonstrated. Condensing heat exchanger performance
. Characteristics will be demonstrated. Pinal demonstration of the condensing

mode will be done from an isolated condition. During the first suftable
! reactor cooldown, the shutdown cooling mode of the RHR system will be

14.2-163
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14.2.12.3.32.3 Description (Continued) }
demonstrated. Unfortunately the decay hest load {s insignificant during the
startup test period. Use of 'this mode with low core exposure could result in

exceeding the 100°F/hr cooldown rate of the vessel if both R¥R heat N
exchangers are used simultanecusly. Late in the test program after % ‘
accumulating significant core exposure, this demonstration would more \
sdequately demonstrate the heat exchanger capacity. The RHR heat exchangers 3

will ulso be tested in the suppression pool cooling mode.

Criteria

Level 1

The transient response of any system-related variable to any test input must
not diverge.

Level 2

The RHR system shall be capable of operating in the steam condensing,
suppression pool cooling and shutdown cooling modes (wita both one and two
heat exchangers) at the heat exchanger capacity determined by the flow
rates and temperature differentials indicated on the process diagrams.

" System-related variables may contain oscillatory modes of response. In
these cases, the decay ratio for each controlled mode of response must be 0]
. less than or equal to 0.25. ‘\)

W

\

e RHR System shall be capable of operating in the steam conden- |
sion pool cooling, and shutdown ¢ ng modes (with
angers) at ow rates and tempera-

cess diagrams. System- ‘
onse.

both one and two he
\fure differentials indicated on

relatod variables ma n oscillatory mode

14.2-164
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14.2.12.3.32.4 Criteria (Continued)

hese cases, the/decay ratio for each.controll
ust be Aess than or equal to 0.25

mode of

The time to
=ode with
suction

RCIC using the hcat-cxchinqechondensato fl or j’

all average one half hour or less. T J

14.2.12.3.33 CLc:cartup Test Number 33 - Drywell Atmosphere
Cooling System

14.2.12.3.33.1 Purpose

Verify the ability of the drywell atmosphere cooling system to
maintain design conditions in the drywell during operating condi-
tions and post-scram conditions.

14.2.12.3.33.2 Prerequisites

The preoperational tests have been completed, the SCG has

reviewed and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.33.3 Description

During heatup and power operation, data will be taken to ascertain
that the drywell atmospheric conditions are within design limits.

14.2.12.3.33.4 Criteria
Level 2
The drywell cooling system shall maintain drywell air temperatures

and humidity at or below the design values (Section 3.11) as
specified for the Nuclear Island equipment.

14.2-165
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14.2.12.3.34 Start-up Test Number 34 - Cooling Water Systems
14.2.12.3.34.1 Purpose

Verify that the performance of the Reactor Building Closed Cooling
water (RBCCW), the Turbine Building Closed Cooling Wuter (TBCCW),
and Service Water Systems are adequate with the reactor at rated
temperature.

14.2.12.3.34.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.34.3 Description

With the reactor at rated pressure, following initial heatup, data
will be obtained to verify that the flow rates in the RBCCW and
TBCCW heat exchangers are adequate and properly balanced and that
the heat exchanger outlet temperatures are balanced within design
values. Flow rate adjustments will be made as necescary to achieve
satisfactory system performance. The test will be repeated at
selected power levels to verify continued satisfactory per formance
with higher plant heat loads.

14.2.12.3.34.4 Criteria

All instrumentation indications and controls operate properly and
system flow meets the requirements of design specifications.

14.2-166
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14.2.12.3.35 Startup Test Number 35 - Offgas System

14.2.12.3.35.1 Purpose

Verify the proper operation of the offgas system over its expected
operating parameters afd des

g’:baa—adoooborrs

14.2.12.3.35.2 Prerequisites

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation has been checked or calibrated as appropriate.

The carbon adsorber vault refrigeration system is available to the
extent necessary to conduct the test.

14.2.12.3.35.3 Description

'l'hc“ Off-Cas System is des!gned to provide for hold up and decay of
radioactive gases in the off-gay from the air ejector system before discharge
to the atmosphere. The 0ff-Gas System further minimizes the release of
radiocactive particulate matter into the atmosphere and also minimizes the
explosion potential in the off-gas through recombination of radiolytic
hydrogen and oxygen under controlled conditions.

The Off-Cas system cons.sts of preheaters, catalytic recombiners, condensers,
gas coolers, desiccant dryers, high efficiency filters, activated carbon
adsorbers, refrigerated glycol solution storage and pumping equipment, vault
refrigerators and the necessary piping, valves, monitoring equipment, process
{nstrumentation, and controls. The driving force for the systen flow is
provided by the last stage air ejector of the main condenser air ejector
asseably. In the event of a low dilution steam flow, a valve in the process
off-gas line between the main condenser and the stean jet air ejector closes
automatically and rema.ns closed until proper steam flow has been
established. An aiv purge is provided for drying out the system at startup
and for purging gas mixtures prior to maintenance. Throughout most of the
Off-Gas system, there are two parallel lines of piping and equipment, the
second line to be used as standdby equipment should the first line malfunction
or require mainteuance.

System Flow/Pressure - At startup flow the pressures at selected locations

vill be recorded and checked to see that they are within design
specifications. Pressure recordings will again be taken at normal operating
flow.

The following Off-Cas system tests will be done at various power levels
throughout plant startup while at steady-state conditions:

14 ,3~)47 @
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Hydrogen Analyzer = Check that the hydrogen analyzer is functioning and record
the level of hydrogen in the recombiner effluent. :

Relative Humidity = Check that the relative humidity in the of f-gas systen
complies with design specifications.

Temperature - Monitor the temperature of the charcoal vault, charcoal beds,

active and standby catalytic recombiner, the glycol tank and the cooler~-
\ condenser discharge to see that the specified limits are met.

Recombiner F«cformace = As the recombiner performance is least efficient in
the 10% to 201 power range, it should be inspected closely in this range for
correct initial operation. This is done by comparing the percentage of H,y
dry discharge (as a function of the cat2lyst bed temperature) to expected
performance values.

Dilution Steam Flow - Peadings of the off-gas dilutiou steam flow are taken to
ensure that a hydrogen concentration of less than or equal to 4% {s maintained
in the recombiner feed.

Radionuclide Residence Times - Provided that reasonable and sufficient fission
gases are present fn the off-gas, measurements should be made of at least one
radionuclide to determine the decontamination factor(s) across one or several
charcoal beds.

After Filters - If sufficient particulate fission gas daughter products are
present, mersurements of decontamination factors across the after filters
should be 1 ide. This {8 to confirm that the filters are operating properly
during normal operating conditions.

Radiolytic Gas Production - Calculate the radiolytic gas production rate based
on recombiner differential temperatures and verify that the production rate is
within the design valve.

Desiccant Dryer Performance - Monitor the effluent dewpoint of a desiccant bed
JJuring its operating cycle to verify that discharge limits are met.

.

14.2.12.3.35.4 Criteria

Level 1

The release of radioactive gaseous and paiticulate effluents must
not exceed the limits specified in the site technical specifications.

Flov of dilution steam to the noncondensing stage must not fall below 92%
>f the specified normal value when the steam jet air ejectors are puaping.

1. 3-/67 <2;)
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14.2.12.3.35.4 Criteria (Continued)

Level 2
The system flow, pressure, temperature, and dewpoint shall comply with the
Process Data sheets supplied to the site.
The catalytic recombiner, the hydrogen & alyzer, the desiccant dryers, the
activated carbon beds, and the filters shall be working properly during
operation, 1i.e., there shall be no gross malfunctioning of these
components.

N-——T

14.2.12.3.36 Startup Test Number 36 - Suppression Pool Makeup
System

14.2.12.3.36.1 Purpose

Verify the capability of the suppression pool makeup system under
simulated accident conditions to transfer the requirgd fluid
quantity from tgb\ppper containment pool to the :6/ ression pool
within a time periS prescribed to ensure equal tg or greater than
two feet of fluid above the upper suppression eyol vents.

14.2.12.3.36.2 Prerequisytes ///

/
/

Apply test procedures review and approné by the Startup Coordi-
nating Group (SCG) using instr ntat109’which has been checked
and calibrated to accomplish the\requiyed preoperational tests.
Periodic tests shall confirm the o e;éiional capability of the
suppression pool makeup system. /ﬁ

“y. 37,

"%:’12_.

14.2.12.3.36.3 Description /

The periodic tests shall.coeyést of the meapns to verify the opera-
tional status of all system components. During reactor shutdown,
the HPCS pump shall be stArted after positioning valves of the
HPCS System to pump watér from the suppression mool to the con-

densate storage tank./ The lowering of the water \in the suppression

14.2-168
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/f14.2.12.3.36.3 Description (Continued)

pool shall actuate the low-low suppression pool level alarm and

not cause actuation of any d"mp valve. Observation of Ahe suppres-
sion pool makeup syster piping outlets over the supprgssion pool
shall confirm there is no relecase of fluid from the
tainment pcol. \Next, these valves shall be opened/manually one at
a time to confi there is no discharge of fluid./ Follow this by
opening the two-ser\es Division 1 dump valves in less than 30 sec-
onds from full closed tco full open and continue to measure the
time to release the required quantity of fluid from the upper con-
tainment pool to the suppression pool. Pricf to this flow rate
test, the upper containment pool gates mus
positions for the test. Th
contained in the upper cont

'be in their proper

for transfer shall be
ove the top of the
suppression pool makeup system inlets t6 preclude the need to rely

on the reduced flow rate that ogcurs when air is introduced or
when upper containment pool level is below the top of the inlets.
The anti-vortex forming devices shell be in place for the test as
well as during reactor operation. llowing this portion of the
test, water shall be pumped bac:/6§ the upper containment pool
in order to repeat the timed transfer kxate for the Division 2

two-in-series dump valves. //

/
/

The allowable dump time shfll be establishad for the lest proced-
ure and shall be less than the minimum full \ECCS pump runout flow-
start time and shall alléw for the following:\ 30-second dump-valve-
opening time, fluid-acceleration time to full §ravityv flow,

reduced flow with rgdﬁction in head due to drop ‘of upper contain-
ment pool water levél, any cavitation effects in dump line, reduced
flow caused by any‘vortex effects at inlets, and lgss of inlet sub-
mergence. The guantity of fluid required to be trapsferred shal)

be equal to, or greater than, that established by the test proced-
ure and shall include the following: required make » yolume inside
the drywe}i below the weir wall, the added volume to fill the vessel

above the normal level to the dome, volume in the steamlines to

14.2-169 ’/”////
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14.2.12.3.36.3 Description (Continued)

the inboard isolation\valves on three lines and to the outboard
isolation valve on the fourth, and the allowance for containment
spray holC up on equipment and structural surfaces. The draw-

' down volume of the ECCS stem operating at runout flow shall also
Yb be considered. It shall necessary to determine how low the

‘3g suppression pool must be 1 red to contain the test fluid volume
\XS without overflowing the weir wall and measuring the fluid
transferred.
\
14.2.12.3.36.4 Criteria \

\
\

\
The test results shall confirm that the suppression pool makeup
system is capable of transferring required fluid volume within
the allowed time period prescribed in\the test procedures.
—

14.2.12.3.37 Startup Test Number 37 - Inclined Fuel
Transfer System

14.2.12.3.37.1 Purpose

Verify the operability of the inclined fuel transfer
system.

14.2.12.3.37.2 Prerequisites

The operational tests have been completed and the SCG has reviewed
and approved the test procedures and initiation of testing.
Instrumentation and mechanical control devices have been checked
or calibrated as appropriate.

14.2.12.3.37.3 Description

Transfer fuel assemblies into and out of containment in accordance
with the requirements of the operation and maintenance manual. .
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‘) 14.2.12.3.37.4 Criteria

( N
(1) New afid gpemt fuel assemblies shall be tranlforred;:}i
without physical damage. ¥

N\

(2) The safeguard system shall preclude persovnnel being in
the fuel transfer valve room during transfer of fuel.

14.2-171/14.2-172
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The purpose of this test is to demonstrate the ability of natural convection
to cool the concrete surrounding selected pipe penetrations in the

containment wall.

\4.2.\1.3.30-1 Pmc?..\ s \‘\'q

{

The preoperational tests have been completed, the SCG has reviewed
and approved the test procedures and initiation of testing. |
Instrumentation has been checked or calibrated as appropriate.

\4.2-12.3.1% '.3 D.&SQ ¥ p“‘\o«\ ; -
The penetration concrete temperature survey test consists of measuring
concrete temperatures surrounding selected main steam and reactor water
cleanup discharge piping penetrations in the containment and auxiliary ‘ !
buildings. Measurements from temperature sensors on the concrete will be i
recorded at various steady-state operating power levels. The measured
temperatures will be compared, and proven to be acceptable with respect

to the design criteria.

Temperatures will be recorded during initial heatup and at each major power

level during the power ascension te:t phase.

\4.2.\2-3.2 8. o Qv\-‘vq,v\ &

Rl .}

The concrete temperature adjacent to the selected containment penetrarions

shall not exceed 200° F.
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Table 14 24-1
PREOPERATIONAL TESTS

Test Title

Feedwater Control System
Reactor Feedwacer System

Reactor Feedwater Pump Driver Control
System

Reactor Water C’eanup System

Standby Liquid Control System

Nuclear Boiler System

Residual Heat Removal System

Reactor Core Isolation Cooling System
Reactor Recirculation System and Control
Rod Control and Information System
Control Rod Drive Hydraulic System

Fuel Handling and Vessel Servicing
Ecuipment

Low Pressure Core Spray System

High Pressure Core Spray System

Fuel Pool Cooling and Cleanup System
Leak ULetection System

Liquid and Solid Radwaste Systems
Reactor Protection System

Neutron Monitoring System

*Applicant will supply.
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Table 14 J1-1
PREOPERATIONAL TESTS (Continued)

Test Title

Traversing In-Core Probe System

Process Radiation Monitoring System
(NSSS Portion)

Area Radiation Monitcring System
Process Computer Interface System
Rod Pattern Control System (RPCS)
Remote Shutdown

Offgas System

Environs Radiation Monitoring System
Inclined Fuel Transfer

Upper Pool Storage System

Plant Process Sampling System (Radwaste)
Reactor Vessel Flow-Induced Vibration
Air Positive Seal (SPD) System

Cask Decontamination

Nuclear Island Chilled Water

Demineralized Water and Condensate
Distribution

Clean and Dirty Radwaste Drains
Detercent Drain System
Essential Service Water System
Fire Alarm System

Heated Water Distribution System

*Applicant will supply.
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Table 14 3-1 ];
PREOPERATIONAL TESTS (Continued)

Test Title

HPCS Service Water System
Instrument and Service Air Systems
Pneumatic Supply System

Reactor Island Process Radiation
Monitoring System

Suppression Pool Makeup System (SPMS)

Suppression Pool Temperature Monitoring
System

Water Positive Seal System
CO2 Fire Protection System
Suppression Pool Cleanup

Fire Protection Wet Standpipe
Drywell Chilled Water

Control Building Chilled Water
Polar Crane

Heating, Ventilation, and Air
Conditioning Systems

Electrical Systems

Seismic Monitoring System

gmm»h

ﬂﬂa—conploa-uoosing_ggg_!nn:&4&e§on—67’eon
RHR Service Water System

Condensate Makeup Demineralizer System
General Service Water System

Circulating Water System

*Applicant will supply.
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( Table 14 .2:1

7 PREOPERATIONAL TESTS (Continued)
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Table 14.2-2 ?f‘
MAJOR PLANT TRANSIENTS \

Test Condition

Rev.

Approximate
Power
(% Rated) 25 50 75 80 100
Approximate
Core Flow
Test Title (% Rated) 37 100 100 70 100
Feedwater Pump Trip X
MSIVs (One Valve) X X
MSIVs (All Valves) X
T-G Stop Valve Fast Close X*
T-G Control Valve Fast Close - X Xe
Recirc Pump Trip (One) o X
Loss of Generator and Offsite X

Power

*One, but not both, of these cases will be performed.
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STARTUP “ToSYT PROGNAM

TEST NUMBER 1 - CHEMICAL & REACTOR CHEMICAL HMONITORING

Action
1. Reactor Water Chemistry &
Indlochcliotrytj§

£@~ TCaseous (Gaseous and liquid efflents
activity monitor,

TEST NUMBER 2 = RADIATION MEASUREMENT

Action

1. Background radiation level survey

2. Monitor radiacion level per-
fodically during the startup

TEST NUMBER 3 -~ FUEL LNADING

Action

1. Subcritical check,

tr Shutdown margin demonstration,
Control rod functional test

TEST NUMBER & = FULL CORE SHUTDOWN MARGIN

Action
1. Shutdown margin demonstration
at beginning of cycle

NEQ RV A (mEV Ye/MY)

Test Conditions

A. Prior to fuel loading

B. During heatup

C. Subsequent to major changes
in power level

Test Tonditions

A. ®rior to fuel loading

A. Fuel loading

B. Reactor heatup

C. Steady state operation at 25%,
60%, and 179% of rated power.

Test Conditions
A. During fuel loading
B. Control rod, neutron sources
detectors are installed ani
tested

Test Conditions

A. Xenon-free fully loaded core

B. All the control rods in their
full=in configuration




\

TEST WUMBER 5 ~ CONTROL ROD DRIVE SYSTEM

Test Conditions
Reactor Pressure with Core Loaded
paig (kg/em”)

Action 0 $N0(42.2) 800(56.7) Rated
Position Indication all

Insert /Withdrav

a) Single CRD Notch & all

Cont {nuous Modes
b) Gang Groups

Notch & Continuous Modes all
Coupling all
Friction all all
Cooling Water Flow Rates (Total) 1
Individual CRD Scram all 4+ k= all
Individual CRD Scram L

NOTE: Single CRD scrams should be performed with the charging valve closed.
(Do not ride the charging pump head).

#Refers to four CRDs selected for continuous monitor:ng based on slow normal
accumulator pressure scram times as deternined from pre-overational testing,
or unusual opera®ing characteristics. The "four selected ~RDs” must he
compatible with the requiremerts of both the withdrawal sequence and the
{nstalled rod movement limitation svstems.

##Scram times of the four slowest CRDs will be determined at Test Zondition
nunbers 2, 3, and 6 before or during planned reactor scrams (see Test 258, 27,
28).

NED SOTA (RMEV. TE/NY)
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( TEST NUMBER 6 - SRM PERPORMANCE AND CONTROL ROD SEQUENCE

Action Test Conditions
1. Rod withdrav in prescribed A. After fuel loading
sequence B. Operational neutron sources
installed

C. SRM min signal to noise count
ratio and minimum count rate
criteria satisfied.

//! - /’ ; : 'l / il "\— . e ')

o 7ast W0 7
TEST Ilt.'ﬂl!l‘ ~ CONTROL ROD SEQUENCE EXCHANGE _— vsE
gn—
Action '“-______-—-——~""”/’ Test Conditions
1. Demonstrate the rod sequence A. Reduce to min. flow and highest
exchange procedure. possihle core power that is

above the low power set point
and still results in all nodal
powers remaining within their
precond.tioning threshold.

Core exposure should be near
1000 MWD/T and before commercial
operation.

"g———“
B.

TEST NUMBER )& - IRM PERFORMANCE

Test Tonditions
A level sufficient for IRM
response during first

{ Action
1. Verify IRM-SRM overlap.
2. Verify IRM response to neutron

flux. ascension to TC-1.
3. Adjust IRM gain, {f necessary, A. After first APRM calibration
for propsr IRM~APRM overlap. based on a heat balance.

/
TEST NUMBER M =~ LPRM CALIBRATION

Action Test Conditions
1. Verify LPRM flux response. (This test A. Hot standby
may be done in conjunction with
rated pressure scram testing (see
Test 5).

2. Taxe data and calibrate LPRM system A. TC1, 3 and 6.
B. All systems in NORM mode.

TEST NUMBER J2 - APRM CALIBRATION

Action Test fonditions
1. Calibrate APRM system based on heat A. Constant rate of heatup below
balance data. rated pressure.

NEO SOTA (RMEV. Y8/ )
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#
TEST NUMBER 12 = APRM CALIBRATION

Action Test Conditions
2. Caliirate APRM system based on steady A. Approximately 25% power at TC-2,
state heat balance data. TC-3,5 and 6 and repeated as
necessary.

L
TEST WUMBER )3 - PROCESS COMPUTER

Action Test Conditions
1. Computer/TIP interface. A. Items | and 2 do not require

reactor operation.
2. Sisulated Dynamic Tnput Test.

3. Dynamic System Test Case. A. To b completed bSetween TC-1
and TC-3
4. Obtain data for transmittal to A. Reactor power greater than R0°
San Jose. of rated.

B. Core flow at 100% of rated.
C. Sequence A control ro? pattern.
D. A full core LPRM calibration
(OD1) must be completed
{omediately prior to the lata
{ ‘, taking.

TEST NUMBER M - RCIC

Action Test Conditions
1. Condensate storage tank injection A. For all RCIC testing; Recirc
First Phase Manual start in POS mode and all other

controllers in NORM mode.

B. Optional demonstration prior
to controller adjustments at
150 psig reactor pressure.

C. Rated Reacter Pressure R7TIC
discharge 100 psi above RPL.

2. Condensate storage tank injection, A. Temediately after 17 with RTIC
step changes in flow $os-comteeiter discharge to condensate
ativeiments- storage tenk. Manual and

sutomatic control modes

3. Condensate storage tank injection, A. In conjunction with 2A.
Extended Operation Demonstration.

4. Condensate Storage Tank Iajection, A. Rated reactor pressure, R7I™
Second Phase. Hot quick star: discharge 170 psi above RPV.

8. 150 psig reactor pressure RTI7
discharge 100 psi above RPV.
5. Reactor vessel injection, sanual A. Rated reactor pressure. Manua!l
start, step changes for controller snd automatic modes.
ad justment sy ie wiki ' .,

WED SO A (MEV. 18/
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tesT NUMBER ¥€ - RCIC (cont'd)
Action Test Conditions
6. Reactor vessel injection hot quick A. Rated reactor pressure, auto-
start. matic mode.
7. Reactor vesse! injection, hot or A. 150 psig reactor pressure,
cold quick start followed by stability manual and automatic modes.
demonstration.
8. Confirmatory reactor vessel injection, A. Rated reactor pressure. Final

cold quick start.

9. Second consecutive confirmatory
resctor vessel fnjection, cold quick
start.

10.Condensate storage tank injection for
surveillance test base data, cold
quick start.

-
-

A.

TEST NUMBER 36 - SELEZTED PROCESS TEMPERATURES

164" Vessel Temperature
Action
1. Monitor vessel temperatures

f
}I(

L6% Water Level Reference Leg Temperature

Action
1. Monitor drywell temperature

4
TEST NUMBER M - SYSTEM EXPANSION

Action
1. Visual inspection and hanger readings.

2. Record displacement sensor readings.

NEO SOT A (REV. 18/81)

RCIC controller settinzs.
Same as B8A

Rated reactor pressure, final
controller settings, RCIC
discharge approximately 177
psi above RPV.

150 psig reactor pressure,
final controller settings,
RCIC discharge approximatelv
100 psi above RPV.

Test ConAitions

A.
8.
C.

During heatup

At 1077 core flow (TCY)
After recirculation pump
trips (natural circulation)

Test Conditions

A.

Hot stanchy with steady
drywell temperatures.

Test Condition

A.
B.

A.
B.

c.

D.

All control systems NORM mode.
At approximately 250°F at
accessable locations.

At approximately 250°F.

At rated recirculation temp~
erature.

Repeat after MSIV are first
opened 1if they were closed for
B above.

Repeat Ttem 1 after 3 to §
complete heatup and cooldown
cycles.

At rated feedwater tempeiature.
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TEST WUMBER }& - CORE POWER DISTRIBUTION

Action

1. Traversing In-core probe overall
uncertainty.

1@
TEST NWUMBER ¥9 - CORE PERFORMANCE

Action

1. Evaluate core thermal power flow and
compute the thermal and hydraulic
parameter associated with core
behavior. Use plant process
computer, offline computer system
or manual calculations.

Action e — —e———"

Test Conditions

A. Octant symmetric control rod
pattern.

B. At stealy state.

C. TC-3 and 6.

Test Conditions
A. TC-1, 2, 3, 4, 5 and 6 are
necessary for documentation.

B. Additional points as necessarv
to assure compliance with
technical specifications.

20 = STEAM PRODUCTION — -— —= -

Test CondAitions

Y. Demonstrate Sresw JUETTLy an
. under steady tonditions, — """

e

. . I A TR

e e =g, Operaté €&nt inuou

A. At conditions prescribed in the
ar—Stean System Warranty
(TC~5

—-—

T hours.

TEST NUMBER 2 - CORE POWER-VOID MODE RESPONST

Action
1. Move high worih control rod 1 to 2
notches.

2. In conjunction with pressure
regulator step changes (Test 22)

{
NED BOTA (REV. 18/81)

Test Conditions

A. TC-4 natural circulation.

B. Low power region of wamms TC-5
with recirculation flow control
valvesat minimum positior.

C. Low power region of TC-5 with
LFMC power and minimum valve
position.

D. Righ power region of TC-S

A. TC=4 and 5.




{

MUCLEAR ENERGY
BUSINESS OFERATIONS

GeNERAL@ ELECTRIC T L

(=
TEST NUMBER B - PRESSURE KEGULATOR

Action Test Conditions
Operating

Mode Input
cv etpoint
cv Fail to Backup
BPV Setpoint
BPV Fail to Backup

Recirculation Modes

*F{ther POS or FLO

Test Condition

1 2 3 4 S5 _ 6

Wo Yes Yes Yes Yes Yes**
No Yes Yes Yes Yes Yes
Yes Yes No Yes Yes Yes
Yes Yes Yo Yes No Yes**
MAN MAN MAN MAN MAN MAN*

FLY FLX
and and
ALF ALF

#*perform only downward pressure transient in ALF mode at TC-6.

i

/
TEST NUMBER 23 - FEEDWATER SYSTEM

');; - Water Level Setpoint, Manual Feedwater Flow Changes

Action
Operating
Mode Ioput
3-E lement Setpoint
1-Element Setpoint
NORM Manual Flow Steps**

Recirculation Modes

*Ei{ther POS or FLO

##Manual Flow Steps to be done on each pump
on, v'*h one or more in Automatic mode an

ode.

R
38 - Loss of Feedvater Heating

Action

.Single event that causes largest

decrease in feedwater temperature.

P ¥
2AC - Feedwater Pump Trip

Action

1. Trip Feedwater Pump to demonstrate
recirculation system runback scram

avoidance (Test 23D and 30D must
have already been done.)

NEQ S0TA (REV. 1M/

Test Conditions

1 2 3 4 p | 6

No Yes Yes Yes Yes Yes
No Yes Yes Yes Yes Yes
No Yes Yes No No Yes
MAN® MAN MAN  MAN  MAN  MAN

only when two pumps OT more are

d the pump to be tested in Manual

Test Condition

SO O
A, During TC-6 reduce power to between

about 897 and 90 percent thermal
power, and near 100 percent cor:
flow.

Test Condition
A. TC"6-
B. All systems in NORM mode.
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( Z!g « Maximum FPeedvater Runout Cangilltz

Action

1. Record master controller output,
feedvater pump suction, discharge,
and reactor pressures, feedvater
flovw rate, turbine speed, and actual
locations of the high and low speed
stops.

2. Determine sensitivity of feedvater
flow to reactor pressure over a
30 psi range in 5 psi increments.

L

.
TEST NUHB!R,ll - TURBINE VALVE SURVEILLANCE
Action

1. individually close turbine stop
( valves.

2. Individus.:v close t.rbine control
valves.

3. Individually open turbine bypass
valves.

(.

NIO SRTA (REV. 18/8Y)

Test CDndition

A.

B.
c.

B.
c.

Frur equally spaced feedvater
flow points. This can be done
at TC-3 or any high power
achieved prior to commercial
cperation.

All systems in NORM mode.
Maximum number of condensate
and feedweter pumps normallv
operated at 100X power shall
be running.

Reactor power between 80 and
90% rated.

All systems in NORM mode.
Maximum number of condensate
and feedvater pumps normallv
operated et 1007 power shall
be running.

Test Condition

A.

A.

Between 45 and 65 percent DOwWer,
and sgain between 75 and 90 per-
cent power, perform third test
at chosen maximum power level
for all subsequent surveillance
tests along the 100 rod line
(non-equilibrium xenon).

Mode ~f Recirculation System to
be determined by testing (to
minimize flux peak it is rec~
ommended that FLX mode be
atilized); all others in NOR™
mode .

Perform the same 3-step power
optimization procedure as in

the above Stop Valve test

(NOTE: For partial arc plants
the effect of bypass valve
sequence must be determined
along the 170 percent 1oa4 line.

Verify that special considera-
tions are not necessary bv test-
ing at maximum power determine”
in 1A and 2A above.
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( TEST WUMBER 35 - MAIN STEAM ISOLATION VALVES

' NER
225 - MSIV Punctional Tests

Action

1. Individually close each MSIV, fast

2. Close fastest MSIV, fast mode.

3. Slow MSIV closure to 90 percent.

b
E - Full Isolation

Action

e —

]. Close of all MSIV (Test 5 and 33A are
to be done in conjunction with this

test).

-

Test Conditions

A.

A.

A.

atup & between TC-1 and s
close each MSIV to measure
valve timing only-
Recirculation system in PNS
wode; other systems in NORM
wmode .

Close one valve between 4N and
55 percent power (TC=2 or 3)
and again between 60 and 85
percent power (TC-3 or 5). Per~
form third test at chosen max~
{mun power condition for all
subsequent surveillance tesls.
Recirculation system in ®ns
sode at TC-2 and 3 and FLX mode
at TC=5. Other systeas {n NORM
mode .
To be done at powers where fast
closur¢ would result in scram.
Recirculation system in FLX
mode. Other systems in NOR™M
wode .

Test Conditions

A. On the first plant to startupo,

perform at T7-6. For the

second plant, the test must be
performed at 275 percent

power, and prior to the 100 per-
cent turbine/generator trio.

B. All systems in NORM mode .

1257- Main Steamline Flow Venturi Calibration

Action

I.iﬁ Record data while {ncreasing and

while decreasing power.

4

250 - Main Steamline Elbow Tap Calibration

Action

1. Record data while {ncreasing and

while decreasing power.

MEC SOTA (REV. 18/81)

Test Conditions

A. Between TC-2 and 3
B. Between TC-5 and 6
C. All systems in NORM mode

Test Conditions

A. Between TC-2 and 3
B. Between TC-5 and )

c.

All systems in NORM mode
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..-‘ 5
TEST WUMBER 6 - RELIEF VALVES

Action
e e

Test Conditions

1. Ten second Manual opening for functional A. Heat Up.

check of valve and sensor response.

2. Manual opening for plant response and
valve reseating checks. (Test 33 is
to be done in conjunction with this

test).

A.

Recirculation system in ¥LO
mode. Other systems in
NORM mode .

Between the load lines
defining TC-2 and 3. 1If anv
valve is readjusted, repeat
test.

Recirculation system in FLO
sode. Other systems in NORY
.od' B

TEST NUMBER 27" - TURBINE STOP VALVE TRIP AND GE<ERATOR LOAD REJECTION

Action

1. Generator Load Rejection, main breaker

trip. (Test 33A to be done in
conjunction with this test).

2. Main Turbine Trip Scram. (Test 33A
1s to be done in conjunction with

this test.)

3. Main Turbine or Generator Trip Scram.

(Test 5 and 33A are to be

done in conjunction with this test.

Test Conditions

A.

c.

A.

8.
A.

At TC-2 just within bypass
system capacity.

Recirculation svstem in FLO
mode. Other systems in NORY
mode .

Manual intervention permissihle
to prevent high or low water
level trip.

60-80% power at 295"
core flow.

All systems in NORM mode.
Choice of one or the other
at TC-6.

All systems in NORM mode.

TEST NUMBER 2& = SHUTDOWN FROM OUTSINE THE CONTROL ROOM

Action

1. To shutdown and cooldown an operating
reactor from outside the control

room.

Test Conditions

A.

Steadv state power operation
et TC'? -

B. Reactor initially critical

C.

T-C on line

TEST NUMBER 29 - RECIRCULATION FLOW CONTROL SYSTEM

45,
.~

&
2% - Valve Position Control

ﬁction

1. Small and large step changes input

into positicn controller.

NED BOTA (REV. 18/8Y)

gshutdown, recirc. pumps off.
(Preop testing results mav be
used to satisfy this testine
requirements.)
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’zéi'- Velve Position Control (cont'd)

Action

2. Small step changes input into position

”

controllex.

(.'m‘ r

32§ - Recirculation Flow Loop Centrol

Action

1. Large and small step and ramp inputs.

2. Step and ramp input changes to den~

TEST NUMBER )0 - RECIRCULATION PUMPS

onstrate satisfactory response.

”
/

tiﬁA = One Pump Trip

Action

1.

3.

4.

Trip one pump. (Test 33B can

be done in conjunction with this

test.)

Restart pump.

Trip other pump. (Test 33B can be
done in conjunction with this test.)

Restart pump using procedurcs
developed during earlier low
power restart (Item 2).

NED SRTA (REV. 18/8Y)

Test Conditions

h

Before or at TC~1l with pumps
using lowv frequency power
supply; at TC=3; between TC-S
and TC-6.

Recirculation system in ®2S
wode. Other systems in NORY
wode.

Test Conditions

A.
B.

C.

A.

Be 'ween TC-2 and 3.
Recirculation system in POS,
FLO, FLX, and ALF modes. Other
systems in NORM mode.

Both normal and low frequency
powsr sources to be used as
applicable.

Between TC-5 and 6.
Recirculation system {n P25,

FLO, FLX, and ALF modes. Other
systems in NORM mode.

Test Conditions

A.

A.

B.
A.
B.

A.
B.

At 1C-3 with core flow 2957
of rated.
All systems in NORM mode.

Between TC=2 and 3 (with as
high a control rod line as

possible).
All systems in NORM mode.

At TC-6.
All systems in NORM mode.

On 100% load line.
All systems in NORM mode.
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3 r
( o - RPT Trip of Two Pusps
Action Test Conditions
1. Simulate T/C initiated RPT to trip A. At TC=3 above 502 rated power
all four RPT breakers simultaneously. and at 95% or more of rated
(Test 33B can be done in conjunction core flow but before Test 27.
with this test.) B. All systems in WORM mode. Water

level may be lowere? to avoid
possible turbine trip scraz.

b | '/l.
7/1"
30C - System Performance
Action Test Conditions
1. Record steady state operating data. A. At TC-2, 3, 4 and 6.

B. During recovery from single
pump trips of Test 30A.

C. Between TC~2 and 3 and between
TC~4 and 6 in conjunction wit™
the Internal Vibration Testing,

Test 34.
30D - Recirculation Pump Runback
Action Test Conditions
A 1. Simulate loss of feedwater pump to A. At TC-3 with core flow 295"
< init{ate recirculation runback of rated.
mode. B. All systems i{n NORM mode.
W
ADE - Recirculation System Cavitation
Action Test Conditions
= 1. Insert control rods until cavitation A. At TC-2 and 3.
occurs or a cavitation interlock
initiates recirculation pump runback, B. All gystems in NORM mode.
vhichever occurs first.
ad 7

TEST NUMBER 31 - LOSS OF TURBINE-GENERATOR AND OFFSITE POWER

Action Test Conditions
1. After transferring suxiliary loads A. At TC-2.

to the Unit Auxiliary Transformer
and starting main and feedwater
turbine's D.C. oil pump use trip relay B. Recirculation system in PNS

to trip main generator. (Test 33A can mode. All other systems in
be done in conjunction with this NORM mode.
test).

{

NEOD 8T A (REV. 18/0Y)
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TEST NUMBER 29 - DRYWELL PIPING VIBRATION

A
‘f;‘t -~ Main and RCIC Steam Lines

vy

Action Test Conditions
1. Record steam line vibration. A. At 25, 50, 75, and st approx-

{mately 100 of rated main
stean flow.

8. In conjunction with turbine’/
generator trip (Test 27) at
TC-2, 3 and 6 and relief valve
checks (Test 26) between T™®=2
and 3.

C. RCIC turbine steam line at 10n%
of rated flow during TC-1
testing.

nD. All systems in NORM mode.

el
2% - Recirculation Loops and RAR Piping

Action Test Conditions
1. Record recirculation loop vibration. A. Recirc at minimunm flow at TC-1.

B. At 50, 75, and at approxi-
mately 100% of rated rec~
{rculation flow on 100% load
line.

C. In conjunction with recircula-
tion pump starts and trips
(Tests 30A and B) at TC=-3 and 5.

2. RHR Suction Piping. A. In conjunction with Test 71
; while at 1N0% of rated RHR flow

{n the shutdown cooling mode.

:" /_-‘. - -

~ .

s
TEST NUMBER 25 - RECIRCULATION SYSTEM FLOW CALIBRATION

Actlon Test Conditions
1. Take recirculation system data and A. At TC-3.
recalibrate instrumentation. B. At TC-6.

-

TEST NUMBER #0 - REACTOR WATER CLEANUP SYSTEM

Action Test Conditions
1. Take heat balance and pressure data. A. Reactor at rated temperature
and pressure during heatup.
B. Cleanup system operate in hot
standby, normal, and blowdown
modes.

NEO SRTA (REV.VE/8Y)
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TEST WUMBER é- RESIDUAL HEAT REMOVAL SYSTZM

(
Action Test Conditicons
1. Controller Adjustments based on A. Reactor not isolated and above
subsysten perturbations. 102 ratsd power.
B. RYR system in steam condensing
mode .
C. RCIC flow to CST.
2. Demonstration of steam condensing A. Reactor at hot standby and
mode. isolated.
B. RCIC flow to RPV.
3. Take heat exchanger capacity data. A. RHR in shutdown cooling mode.
B. After trip or cooldown from
TC~6 in order to provide
BE &y e sufficient decav heat.
’ Cor 277/l € C. RHR in suppression pool cooling
o‘—; r'y mode .
N

TEST NUMBER J€ - OFFGAS SYSTEM

Action Test Conditions
1. Record system parameters and verify A. TC-1, 2, 3, and %
proper operation. B. All gystems in NORM mode.
{
- T —————

NEOC SOTA (mEV 18/81 )
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Table 14.2-4
STABILITY TESTS

Test Condition

Approximate
Power 95~
(¥ Rated) 5-20 25-55 40-75 37 79-75 100
Approximate
Core Flow 95~
Test Title . (¥ Rated) 37 30 50 80-100 NC 55-60 100
Core Power - Void Mode X X X X X X ® R X X
Response
Pressure Regulator X X X X X X X X X X
Setpoint
Pressure Regulator X X X X
Backup Reg
Feedwater System X X X X X X X X X X
Setpoint
Feedwater System
Drop Heater X
Bypass Valve X X X X X X X
Flow Control X X X X X X X X X

II ¥V¥sSsad
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' Test Condition
(TC)

1

‘:\3‘*'* \4.2-\ (CQ\A‘\\“V.‘J)

Power Flow Map Region and Notes

Before or after main generator svnchronization from 5 to 20
percent thermal power and operating on recirculation pump
low frequency pover supply

After main generator synchronization from 50 to 75 percent
control rod lines, at or below the analytical lower 1i{mit
of Master Flow Control mode and with the lover power corner
within bypass valve capacity.

from 50 to 75 percent control rod lines above 80 percent
core flow, and vithin maximum allowed recirculation control
valve position.

On the natural circulation core flow line within +5
percent of the {ntersection with the 100 percent power 1o
line.

From the 100 percent loadline to 5 percent below the 179
percent loadline and between ainimum flow at rated
recirculation pump speed (minimun valve positton) to 5
percent above the analytical lower limit of the automatic
flow control range.

“ithin N to =5 percent of rated 100 percent thermal power,

and within O to -5 percent of rated 1700 percent core flow
rate.
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ATTACHMENT NO. 2

DRAFT RESPONSES TO
STRUCTURAL ENGINEERING BRANCH
QUESTIONS



220.04 You state in Section 3.5.3.2 of your FSAR that you use an analysis

(3.5.3) procedure similar to that in Reference 6 (¥1111amson & Alvy) to
determine an equivalent static load representing t' + tornado missfile.
Describe the actus] procedure by which tornado generated missiles are
transformed into efféctive loads. Verify that your proposed design

procedure produces static loads comparable to those determined using
the ¥illfamson & Alvy formula.

220.05 Submit details of the methods end assumptions which you use in the
(3.5.3) evaluation of the overa’l response of concrete and steel barriers
v o subjected to fmpactive and impulsive loads. If you use the

ductility ratfo concept, indicate the ductility ratios you assume
and verify that you meet the criteria delineated in Appendix A of
Section 3.5.3, Revision 1, of the SRP.

‘“NWo.2ok a.l WNo.09% Q%VwS;S

The structural response to this load is evaluated using eguivalent

static forces obtained by the procedure in Reference 6 for rigid
f missiles, and the procedure in Reference 7 for deformable missiles.
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/ 220.08 In Sectfor 3.7.1.3 of your FSAR, you correct] r
\ {3.7.1) _ position 1n Section C.3 of lcgu!a{ary Guide I{GT?Ot:o::vor. 1t 1s
. not clear whether you have complisd with our posftion on this matter,
Accordingly, clearly state whether You comply with this portion of
| Regulatory Guide 1.61. If s0, indicate the ®echanism used to assure
this compliance. If not, Justify your position.

220.08 - M/S(Jomw

The damping factors indicated in Table 3.7-1 were used in the

response analysis of various structures and systems and in

preparation of floor response spectra used as forcing inputs for
| piping and equipment analysis or testing and presented in Section
3.10.wé=NSammm». These values are consistent with those given

in NRC Regulatory Guide 1.61.

When developing seismic design data for the SSE, the higher
damping values of Regulatory Guide 1.61 were not used. The
SSE data was obtained by doubling the OBE values which were
based on the lower damping values. 1In the design process, the

stress levels have been assessed and found sufficiently high to

justify the use of the damping factors in Table 3.7-1.

L\ x » 4 (
NNetumy D,/ "N L‘Jl 1 d ﬂthS{ d. 0f M“( C"I’_.\”A G.{:'C’\;Ca .
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| (T,,( n, = ! W 't :(( \,lt‘tkt({ 0 bha ({L ( f*(C‘A-.
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Table 3.7-1 _
’ CRITICAL DAMPING RATSCS 72R DIFFERENT MATEFIALS

Item

Reinforced concrete Structures
Welded structural assenblilies

Equipment

Bolted or riveted structural
assemblies

vital piping systems

3 -

- Qiameter greatcr than 12 1in.

- diameter less than or egual
to 12 in.

Reactor pressure vessel,
support skirt, shroud head,
separator

Guide tubes and CRD housings

Fuel
Bteel frame structures

LR R L

Rev. 0

Percent Critical Damping

”14

(CBE g:zgition

ESE

tion

S ————_———— - — .
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(3.7.2)

In Section 3.7.2.1.5.1.1 of your FSAR, you state that a study has been
conductad which shows that the interaction between the steel containment
vessel and the polar crane can be fgnored and that the crane mass can
be Tumped into the containment mode] at that level. Provide this study.

- —

— — — -

220.10
The report on the study of polar crane interaction with the

containment is atEulees . frov\AJJ below .
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CRANE GIRDER~-CONTAINMENT INTERACTION '4
San Jose TVA STRIDE November 5, 1974

General Electric

DYNAINIC INTERACTION BETWEEN CONTAINMENT AND POLAR BRIDGE CRANE GIRDER

CONCEPT

Dynamic interaction between any two structural systems depends on their
relative masses and stiffnesses.

The structural system in question, namely, the steel containment with
the crane girder was divided into two systems. A main system ~ansisting
of the containment alone, and a sub-system consisting of the polar crane
and the crane bridge. The main system was idealized as a 3-miss system
with masses concentrated at the c.g. of the containment ellipsodial
head, crane girder level and an intermediate level. The sub-system was
idealized as a 2-mass system with masses concentrated at the center and
act an extreme trolley position, the former representing the mass of the
crane bridge and the later representing the trolley with L.L. To study
dynamic interaction of the two systems in all possible modes of
excitation, three different types of excitation were zonsidered. They
ere vertical excitation, horizontal lateral excitaticn, and torsional
excitation. For each of these excitations, the two systems were reduced
to corresponding equivalent single d.o.f. systems by condensing out the
ton—juncture degrees of freedom. These effective masses and stiffnesses

ielded the frequencies for the main system and for the sub-system for
[each of the three modes of excitation. Using the existing literature
and the developed mass and frequency ratios, the percent error involved
in decoupling the two systems and modifying the main system with the
rass of the sub-system lumped into it was studied. ;

Main Syltcn7 £
c.g. of ctown}r l ‘r
crane level I | '

=§ an arbitrary ‘
intermediate :
lovnl-‘ juncture
, d.0.f.
%uh-systen
AL B v e reory TTrTn
§EBUCTURE MAIN SYSTEM SUB-SYSTEM

IDEALIZATION
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sencral Electric
CRANE GIRDER-CONTAINMENT INTERACTION
5. + Jose TVA STRIDE November 5, 1974
SUMMARY OF RESULTS
% error in the
eigenvalue for the
Main System Sub-System rrequency ”::".‘ sabs
: Mass Ratio systes cospared with Approximation
Effective | Effective Frequency | Effective |Effective Frequency | Ratlo fs that of the complete Acceptable
Mans, My* | Stiffness, Ky* [0, Mase, Mg* |Stiffness, Kg*| fg Mo /gyt i: eysten or not
vertical 151.8 1.20x10°® 14.1% 11.06 2174 2.3 0.07 0.16 < 10 Acceptable
Excitation | x-sec? | woer cps x-sec? e crs
rr rr
vorizontal | 151.8 0.21x10% s.80 11.06 139 0.% 0.07 0.10 < 10 Acceptable
Latoral x-sec? KT cPs x-sec? et cps
ixcitation T rrT
Torslional SSI,.I’ lS.l‘llO. 8.5) 29,750 0.5x1 - C.65% 0.0% 0.08 < 10 Acceptable
ixcitation K-SEC"-FT K-FT/RAD crs F-S!.'C o K-PFT cPs
RAD
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General Electric :
CRANE GI RDER-CONTAINMENT INTERACTION

Iy |
| San Jose TVA STRIDE November 5, 1974

can be ignored and the mass of the crane etc can be lumped into the
containment model at that level for all types of excitation.

OVALING MODES OF CRANE GIRDER

Due to the non-axisymmetric point loads resulting from the polar bric
crane, the crane ring-girder and the steel containment shell can
exhibit ovaling modes of vibration.

The frequencies of these nodes have been computed using standard
formulae. The exact shape of a given covaling mode of vibration

of the ring. For these computations the ring-girder is assumed tc ac

as a structural composite with a tributary shell section. The resuit
are summarized below.

OVALING MODES

MODE OF VIBRATION WITHOUT CRAN WITH CRAXN
RAD/SEC CcPS RAD/SEC __ CPS
n- =2 25.4  4.04 18.8  3.00
n =3 71.9  1l1.44 53.3 8.48
n =4 138.0 21.96 102.0 16.23

#n = number of full sine waves along the circumference.

In conclusion, judging from the high frequencies and nature of the
respective mode shapes, the ovaling modes have very little modeal
responses as well as very small participation factors and hence are
not significant. In addition, the ovaliing modes have been found to
have hardly any coupling with the beam modes of vibration.

REFERENCES:

1 Pickel, T W, Jr, "Evaluation of Nuclear System Requirements for
Accommodating Seismic Effects", Nuclear Engineering and Design,
Vol 20, 1972.

2 Den Hartog, J P, "Mechanical Vibrations", 4th edition,
McGraw-Hill, 1956.

1 Bechtel Power Corporation, "Topical Report - Scismic Analyses of
Structures and Equipment for Nuclear Power Plants®, EC-TOP~4,
Rev 2, June 1974.

In conclusion, interaction between the steel containment and the cran

o .
- ’

~e
2+

consists of a curve which is a sinuscid on the developed circumference

-
-

S i
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(3.7.2)

o4 Kavshom

In Section 3.7.2.11 of your FSAR, you indicate a method of analysis for
torsional effects in your models. However, our position is that an
additional eccentricity of five percent of the maximum building dimension
at the level under consideration, be assumed in the design of sefsmic
Category I structures to icccunt for accidental torsion. This extra
eccentricity is in addicion t. that which results from the actual geometry
and mass distribution of the buildirg., (Refer to Item II.11 in Section
3.7.2 of the SRP). State whether you comply with our position an this
matter or whether you will pursue another method,

Wo. 4 @v”&b
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3.7.2.11 Methods Used to Account for Torsional Effects

. Torsional effects for two-dimensicnal analytical models are
accounted for in the fcllowing ~arrer. The locations of the center

of mass are calculated for each flcor. The centers of rigidity

and rotational stiffness are cdetermined for each story. Torsion

effects are introduced in each story by applying a rotational

moment ubout its center of rigidity. The rotational moment is

calculated as the sum of the prcducts of the inertial force applied

at the center of mass of cach ficor above and a moment arm egual

to the distance from the center of mass of the floor to the center

of rigidity of the story. To be conservative, the absolute values \
of the moments are used in\the sum. The torsional rioment and story d}"
shear are distributed to the\re¢sisting wall
t e indiv £ncs plus five percent of ta maximura
bc.d/:/mg t/mwnswn af ﬂug, leved unolcr Con.:adﬁmlvon.

o

esses
} are sp(cified so that the torsional effects are automatically con-
oidornd in the analysis. ¢

The RPV model is axisymmetric with no built-in occent:icity. Hence
the torsional c¢ffects on the RPV are only those associea ed with the
Reactor Building model.

3.7.2.12 Comparison of Responses '

,b Bince only the ti-e-history method !5 used for structural analysis,
the responses obtained frem response spectrum and time~history
methods are nct compared.

3.7.2.13 Methods for Seisnic Aralysis of Dams
;} Subsection 3.7.2.12 is not applicsble because ne aam ia utillzed
directly or indirectly to provide water for the cooling system,
y (Applicant will verify.) A aw
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110 . %1 //(wu‘)b'{am

In Section 3.8.2.3.15 of your FSAR, you state that the structural design
criteria for the steel containment vessel are consistent with our positions
fn Regulatory Guide 1.57. However, the stress intensity limits for
various loading combinatfors presented in Table 3.8-2 of your FSAR

do not clearly depict this. Accordingly, present these limits in

a tabular form similar to that of Table 3.8.2-1 in Section 3.8.2 of

the SRP. Verify that your stress intensity 1imits are consistent with

our values in the SRP,

'L’LO '. > QM mie

\

Tably %61 wat le Wuid & wdicated.
“&6 WA A v ?Otw\ggnc; A & 3P
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Tadble 34.&?.
Stress Intemsity Limits For Stee] Comtalnmenty
. Primary Stresses Primary & Peak Stresses
=, us) sTarkt, Secondary Stresses
R e S Gen. Mewm. Local Mo Bending & 'l - '. +Q '.. . '. “QF Buchilng
cat Categendes | . '. 'l Local Mew.
Dl | C”‘J'Lth o * P ®) 4
t 4
v Cie) 2 Cancidastosr (5)
Triting Condition Prewmsstic 0. 7% 1.155, 1. ISS, N/A Tal Lgeen apalial loa See Note (9)
Desbgn Londbtbon V) 105, 183, 1us N/A w/A See Note (9)
- ——— o S————— — e — - f’-:-*  ———————
tewel A Service fvmiivanm (an
Tl 3. 05me ] SS‘ l.b‘,.( JOS.' 1 2dsgeen@eeadaai lon See Note (M)
lesed o $¢rvhrrr) e to-uld.)asoa-
Limit |.o~.. I.SS-t 1 M-‘ J.os.. faliyus svalvation See Note (9)
Mot Intcgral and
. Cont invous 1.05 1.5§ 1.55% 3.05 N/A See Mote (W)
Leves { Service Limfe (.) ” o - —
Integral and 1.25, or 1.85_ or * 1.5 or® (¢ N/A R/A See Mote (9)
Cont fmuous (41 (D) |, ! Lssoc 1.55
-y y y
Wot Integra) and [ 125 or * 185, or® |18 oro(f /A A See Mote (9)
) 1.58 1.58™
Level 0 Sarvice u-u(" Sont Smanus o innd y ! =
Integ. Elas. Aralysis(d) | ¢ 188 158
. ! r 1 A
™ N/A W
Con.  Imelas. Analysis S, S, S, » See Wote ()
Post-Flooding Pt 1.25_ or * L8S_ er* 1.8 or ® 3 (2)
L3 Y (1] N/A See Note (9)
conditiont*) (§) Fﬁ.J:" t oBF | 1oy 1585 1855
” ap .
Fleadol nL[ 15 S 2.75“,. 278 Sume 5Cmi N/‘ Sie i~.iu‘1)
|
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(
!) 1

Refer to NE-3221

N/A- No evaluation xcquired.

8¢ is BS percent of the ceneral prirary membrane allowable
permitted in Appendix F. In the application of the rules of
Appendix P, Smi, if applisablie, shall be as specified in
Table 1-1.0.

Limit identified by (+* ) irdicates a chbico of the larger of
two limits.

The number of testing sequerces shall not eoxceed 10 unless a
fatigue evaluation is considered.

Values shown are for a solid rectangular section. See
NE-3221.3 (d) for other then a solid rectangular section.
These stress intensity limits also apply to the partial
penetration welds,

Values shown are applicable when Py, £ 0.67 Sy, When
$1,>0.67 By, use the larjer of the two limits,

[2.5-1.5 (Pr/8y)11.28,, or {2.5-1.5(PL/5y)]sy..

Bee Section 3.8.2.3.156,

Refer to NE-6322.




220.22
(3.8.2)

o . LL Kuustow

In Table 3.8-1 of your FSAR, you present the proposed 1oading combination
for the design of the steel containment vessel. However, the contents

of this table are not clearly consistent with 10ad combinations which

are acceptable *o us. Accordin?ly. provide the loading combinations

in a tabular form which 1s consistent with the 1oad combinations contained
fn Item 11.3.b of Section 3.8.2 of the SRP. Verify that your proposed
loading combinations are in agreement with those contained in the SRP.

Mo 11 Respomts
Subsections 3.8.2.3 and 3.8.2.3.1 through 3.8.2.3.14.
Wl e awvd o e e, e Lindeg fonbotions w0

consistert with those contained in Item I1I.3.b of Section 3.8.2

of the SRP. It has been verified that these loading combinations

are in agreement with those in the SRP.



GESSAR II 7.V 221007

rﬂ_lo. 7_27 238 NUCLEAR ISLAND Sav. @

3.8.2.2.3 Code Compliance

The steel cyli.Jdrical shell and dome of the steel containment
vessel, including all penetrations, transition sections, and
attachments within the boundaries defined in Subsection 3.8.2.1.3,
are designed, fabricated, erected, inspected, examined, and tested
in accordance with Subsection NE, Class MC Components and

Articles NA-4000 and NA-5000 of ASME Code Section III, Division 1.

The steel containment vessel is not ASME-Code stamped. However,
all requirements of Subsections NE and CC of Division 1 and 2,
respectively, are met. Hence, appropriate N-Type CC code symbols
are applied to the containment vessel.

Structural steel attachments beyond the boundaries established for
the steel containment vessel are designed, fabricated, and con-
structed according to the AISC Manual for Steel Construction,
Seventh Edition,

The concrete mat foundation and flat bottom liner plate anchorage
are described in Subsection 3.8.5.

3.8.2.3 Loads and Load Combinations

<F— TUSeRT |

3.8.2.3.) Design Pressure and Temperature (f‘ 1.“)

The design pressure and temperature conditions inside the stecl
containment vessel are as follows.

(1) Design, internal - 15 psig at 185°F and
(2) Design, external - 0.8 psig at 185°F.

The steel containment vessel is designed for the internal hydro-
dynamic head corresponding to the flooded condition given in Sub-
section 3.8.2.3.9.3. Fluid structure interaction is censidered in
the design.

The design life is 40 years,

1. 8-14
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3.8,2.3.- Operating Pressure and Temperature (Pa g T,)

The operating pressure and temperature conditions inside the steel
containment vessel are as follows,

(1) The steady-state operating temperature conditions are:
(a) normal - 90°F;
(b) high, hot standby - 120°F; and

(¢) 1low, cold shutdown - 60°F,

(2) The operating internal pressure in the air volume is
0 to 2 psig with a hydrostatic head of 20 ft, 5 in., in
the internal suppression pool.

(3) The operating external pressure is 0 to 0.8 psig at
120°F with a hydrostatic head of 20 ft, 5 in., in the
internal suppression pool.

3.8.2.3.7 Dead Loads (P )
The dead loads consist of the following typi.al loads:

(1) weight of the steel of the containment vessel and its

appurtenances such as locks and hatch;
(2) polar crane weight;
(3) empty weights of attached piping; and

(4) weight of electrical connections, mechanisms, ladders,
and platforms contributory to the containment vessel

shell.
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3.8,2.3.: Live Loads(L)

The live loads consist of the followir: typical loads:

(1) crane lifting loads, 125-tor rated capacity plus a
25-ton auxiliary hook;

(2) crane dynamic loads (in add:iz:on to the lifting and
dead loads, the girder is de:z.gned for a lateral load
of 20% of the combined loads :onsisting of the lifted
load and the weight of the crine trolley and a tangential
load of 10% of the maximum w:z:el load. All are applied
at the top of the crane rail. The crane design live
load is increased 25% to accoint for impact);

(3) design floor loads of 100 ps? for walkways, ladders,
and platforms (the live load :sed for the design of tha
floor section of the personne. air locks is 250 psf along
with a 1000~-1b moving concenz-ated load); and

(4) operating fluid weight in at::ched piping and piping
penetrations,

3.8,2,3.5 Mechanical Piping Loads (KOZA\) 3

Mechanical piping loads consist of the -:actions produced by
external and internal piping. These lozis are summarized in
Figure 3.8-4.

3.8.2.3.5 Thermal Loads
The therrmal loads in the steel contair~:.t are produced by the

presence of axial temperature gradient: vithin the containment and
its appurtenances. During the change :::m one steady-state
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3.8.2.3.6 Thermal Loads (Continued)

condition to another, the rate of temperature change is negligible
and thorefore produces no transient thermal loads within the steel
containment.

3.8.2.3.7 Construction Loads

In addition to normal construction loads, the following temporury
loads are considered in the design of the steel containment vessel:
(w)
(1) wind 1oadﬁhassocia:ed with the velocity of 130 mph
during erection of the steel containment vessel before
the completion of the Shield Building (Subsection 3.3.1);
(2) snow loadsApt S50 psf on a projected flat surface of
the vessel head before the completion of the Shield
Building; and

(3) the initial load of the 6-inch-thick layer of concrete
for the Shield Building dome supported on the tori-
spherical head. ()

3.8,2.3.8 Missile Loads

The containment vessel does not experience internal or external
missile loads (Subsection 3.5.1).

3.8,2.3.9 Loss-of-Coolant Accident (LOCA) Loads
All piping of high or moderate energy and of a size sufficient
to damage the containment is separated from the containment by

concrcte walls. Specific examples are the reactor water cleanup
unit (RWCU) piping and the piping inside the steam tunnel.

2.8-17
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3.8.2.3.9 Loss-of-Coolant Accident (LOCA) Loads (Continued)

The individual lines from the control rod drive (CRD) modules

to the drive are too small to damage the containment. The CRD
supply, high-pressure core spray (HPCS), low-pressure core spray
(LPCS), and low-pressure coclant injection (LPCI) lines have check
valves inc.de _Lhe drywell to prevent flow from the reactor; there-
fore, they do not represent a source of jet impingement. The
influent flow through these lines does not have sufficient energy
to damage the containment. LOCA loads considered in the design of
the steel containment vessel consist of the following typical
loads.

3 8.2.3.9.1 LOCA Loading Conditions (P,,,'L)

This loading condition is determined by analysis of the transient
pressure and temperature effects which occur during a LOCA and
includes the effects of chugging and condensation oscillations.
The governing design condition for the LOCA is discussed in
Section 6.2,

3.8.2.3.9.2 #pO31 Swell Loads(fa”rﬁ)

One type of pool swell load consists of several short-duration

pressurizations of the two shell areas. The first shell area is
located between the bottom of the vessel and the liquid surface
of the suppression pool. The second shell area is located below
the hydraulic conctrol unit (HCU) floor between elevation (+)11 ft,

—-

0 in., and the s.rface of the suppressicn posl. The pressure dis-
tribution with elevation for both areas is discussed in Sub-
section 6.2.1.1.6. Both axi-symmetric and asymmetric loading
conditions arising from partial incidence of pressure along the
circumference are considered to Jdetermine the most severe loading
condition.
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3.5.2.3.9.2 Pool Swell Loads (Continued)

The pcol swell also produces a dynamic impact load acting on
support beams and shell protuberances at elevation (-)5 ft, 3 in.
The only protuberances attached to the vessel shell at this ele-
vation arc the barrel of the equipment hatch and the beam supports
for the equipment hatch bridge and the two stairwells. The dvnamic
impact loading and the drag forces on these protuberances are

shown in Appendix 3B,

3.8.2.3.9.3 Accident Recovery Loads Flooded Condition ( HA )

Most of the accident recovery loads fall within the range of the
design and operating loads. These loads are less severe because
they exclude internal or external pressures a2nd thermal transient
loads. However, it is possible that some accidents within the
drywell may require flooding of the drywell and the containment
vessel, For the flooded condition, the elevation of the water
level in the containment vessel is equal to +)37 ft, 0 in., which
produces a total water head of 68 ft, 7 in., above the bottom
liner,

3.8.2.3.9.4 RPV Safety/Relief Valve Discharge Loads(P,’T&,z’) -
Safety/relief wvalve (SRV) discharge loads occut.during the actua-
tion of the reactor pressure vessel SRV's. These loads are "
expressed in terms of the pulsating pressure originating at the

ends of the SRV discharge lines and impinging on the contain-

ment shell. There are 19 radial discharge lines spaced around

the circumference. The guencher center is located 13 ft, 6 in.,

from the inside surface of vessel shell and the plane of the

quencher arm centerline lies at 6 ft, 6 in., above the bottom

plate liner.

Five discharge load cases are considered. Cases 1 and 2 repre-

sent the discharge of one and two acjacent valves, respectively.

2oYn
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J.3.2.3.%.4 KPV Safety/Relief Valve Discharge Loads (Continued)

A subsequent actuation of the lowest set valve is possible and is
considered with the single valve discharge case only. Cases

3, 4, and 5 represent the simultaneous discharge of 10, 19, and 8
Automatic Depressurization System (ADS) valves distributed around
the circumference of the vessel, respectively. The range of fre-
quency of the pulsating pressure oscillations is equal to 5 to

12 Hz and the total duration of each load case is 0.75 second.
Appendix 3R provides normalized dynamic peak pressures and the
normalized radial and circumferential peak pressures for the

five discharge load cases.

3.8.2.3,10 Seismic Loads (F“,, F;‘§)

The method for calculating seismic loads is presented in Sub-
section 3.8.2.4.2. The effects of wedging of the polar crane on
the vessel shell as a result of horizontal seismic forces on the
polar crane is also considered. The SSE loads on beam seats,
polar crane, and attachments to the vessel are taken as twice the
OBE loads without increase in the damping factor. The OBE loads
are shown in Figure 3.8-5.

3.8.2.3.11 Humicdity .

The normal relative humidity of the air volume inside the contain-
ment vessel is 50% with a.maximum humidity of 60%. No control ot
minimum humidity inside the containment vessel or maximum and
minimum humidity in the Shield Building annulus is required.

3.8.2.3.12 Test Loads (@J{)

The containment vessel and its appurtenances are tested at a pres-
sure of 17.25 psig at 60°F in accordance with the requirements of
Article NE-6000 of ASME Code Section III.
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3.8.2.3..3 Radiation

The containment vessel is exposed to 100% gamma-type radiation

resulting from the decay of fission products and/or from decay

of N-16, The integrated doses, in rads (carbon), for operating
and accident conditions are given in the following subsections

at specified locations.

The operating integrated gamma doses within the containment are
given in Section 3.11.

3 rads

The fuel transfer chute integrated gamma dose is 4.3 x 10
(carbon) for one-year operation based on a one-day, spent-fuel
source with 300 transfers per year and a 30-second exposure per

transfer.

The maximum accident dosage results from a LOCA. The dose is
integrated over a six-month period and is equal to 3.8 x 107 rads
(carbon) for the area above suppression pool ligquid level and
2.3 x 107
liquid level.

rads (carbon) for the area below the suppression pool

3.8.2.3..4 Load Combinations

<INSERT Q2 bV
The—towd—oombiirations—Fequired—for—the-designof the steel con—
B L R T e e e SR S

3.8.2.3.15 Accident Recovery Evaluation
mong the postulated LOCAs, there may be some accidents within

~he drywell that require flooding of the drywell and containment
to remove the fuel from the reactor and to effect repairs.

3.R=2)
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Load designations are as follows:

D Dead lcads.

L Live loads.

Py Test pressure.

Te Test temperature.

To Normal operating temperature.

Rg Normal operating pipe reactions.

Po Normal operating pressure.

Fego Operating basis seismic loads.

Fegs Safe shutdown seismic loads.

Pa Design pressu..u.

Ry Design pipe reactions.

Ta " Design temperature.

Pg Pressure caused by the actuation of safé&relief valve.

Tg Temperature caused by the actuation of saté&relief valve.

Rg Pipe reactions caused by the actuation of safégrelief
valve.

Hy Loads generated by the post-LOCA flooding of containment

W Wind loads. .

Yr Equivalent static load on the structure generated by the
reaction on the broken pipe during tha design basis
accident.

The load magnitude and the design conditions are described in the
following sections. The steel containment vessel does not
experience missile loads and jet impingement. (See sections
3.8.2.3.9 and 3.8.2.3.10).
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3.8.2.3.14 Load conditions

The steel containment vessel shall be desiqdiibd for the following
loading combinations. The stress intensity limit$§ for each loading
coembination are to refer to section 3.8.2.3.17.
1 Testing condition
D+ L+ Tg + P
2 Design condition
D+ L+ Py + Ty + R,
3 Service conditions
a Level A service limits
1 Normal operating plant condition.
D+L+ Ty + Ry + Py
2 Operating plant condition in conjunction with multiple
safety relief valves actuation,
D+L +Tg + Rg + Pg
3 Multiple SRV actuations in combination with pipe break
accident.
D+L+Tyq +Ry + Py + Tg + Rg + Pg
b  Level ;bservice limits
1 LOCA in combination with operating basis earthquake,

D+L+ Ty + Ry + Py + Fgop

2 Operating plant condition in combinatiou with operating
basis earthquake.
D+L+ Ty + Ry + Py + Feqo

3 Operating plant condition in combihation with operating
basis earthquake and multiple SRV actuations.
D+L+Tg + Rg + Pg + Feqo

4 LOCA in combination with a single active cumponent
failure causing one SRV discharge.
D+L + Ty +Pgq + Ry + Tg + Rg + Pg

- Level C Service limits

1 LOCA in combination with safe shutdown earthquake.
D+ L+ Tyq+Ry + Py + Feqg

2 Operating plant condition in combination with safe
shutdown earthguake.
D+L +Tg + Ry + Py + Feqs
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3 Multiple SRV actuation in combination with pipe break
accident and safe shutdown earthquake.
D+L+Ta+Ra+Pa+Tg+ Rg+Pg+ Eeqg

Level D service limits

1 LOCA in combination with safe shutdown earthquake and
local dynamic loadings.

D+L +Tyq + Ry + Py + Y, + E,q,

2 Multiple SRV actuations in combination with pipe break
accident, Safe shutdown earthquake, and local dynamic
loadings.

D+L+ Ty +Ry + Py +¥p+ Pg+ Tg+ Rg + Egqg

Post-flooding condition

D+ L + Hy + Eeqo



SEISMIC AND IMPACT LOADS
( PORTON OF 2720.40)
-« Seismic loads are discussed in full detail in GE Document NEDE-24076-P.

GE RESPONSE TO NRC QUESTIONS 3

- Impact loads are discussed in paragraph 4.3.2 of the above document

where the significance of the global impact loads are judged to be
small for the following rationale.

a. The value of the gap between the fuel bundle and the rack tube is 't
randomly distributed along the tube length and also varies randomly %}A

in different tubes. These gaps are due to manufacturing tolerances
of the fuel bundles and tubes.

b. The side gaps of the fuel depend on the fuel housing and deflection
as well as the tube deflections caused by their manufacture and

assembly. The side gap partitioning (on different sides of the
fuel) is also random. J ?

¢. For any initial ground motion the impact i fuel buadles is randomly
distributed in time. Also, due to fuel rebounding (spring back),
opposite impact forces cancel in a random fashion. The rebounding
effect may also be characterized as random at different levels of a \)ti
fuel, reducing the total impact of a single fuel bundle.

gaps, shows that, in the gappec fuel rack system there is a small
increase in the loads on the fuel storage rack due to impact on a

per bundle basi However, the energy absorbed by local deformtionJ
during impactA'a reduction in the mass of the ungapped model ense=
me as well as the friction effects

between fuel and tube have the effect of offsetting the impact forces.
Thus, these local effects reduce the amount of energy spent on global
elastic deformation of the rack.

R®
d. A comparison of two systems, oie with gaps and the other one without \i? o

Based upon evaly tions of previous anmalysis, it has been calculated
that if 5% of the fuel assemblies impact in phase, then there exists
a small chance of a 4% increase in the overturning moment. This is
not judged to be significant.

e. The water filled small gaps reduce considerably the impact effect
of fuel as compared to in vacuum vibration of the fuel in tubes.

-

The effect of a single impact on one tube is analyzed previously
leading to acceptable stresses.
‘—VINC”
- The bolted cannection (56-1 3/4.¢ high strength cap screws) for a 13x13 rack
has been eva'uated and found to have considerable margin in strength.

™M M?'w-" Sadetinotang are greater than 1.5 based upon interface drawing require-

mentSy ooy o alve ioetostechd {ag‘% Faclorsrs .
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7.1.1.1 Design and Construction Policies (Continued)

(Description on onsite inspections to determine that the design
and operation keeps radiation exposures ALARA is, where required,
the responsibility of the Applicant.)

+-+2+1.2 Operation Policies

(Description of operational policies to maintain occupational
doses ALARA is the responsibility of the Applicant.)

12.1.1.3 Compliance with 10CFR20 and Regulatory Guides 8.8, 8. 10
and 1.8

Compliance of the Nuclear Island design with Title 10 of the Code
~f Fe:~~n]1 Regulations, Part 20 (10CFR20), is ensured by the
«ompliance of the design and operati:zn of the facility within the
guidelines of Regulatory Guides 8.8, 8.10 and 1.8.

\ / 12.1.1.3.1 Compliance with Regulatory Guide 8.8

The desiyn of the Nuclear Island fully meets the intent of
Revision Y of Regulatory Guide 8.3, and reflects the commitment of
General Electric and its ﬁébcontractors. Examples of compliance
with all items in Section=e+3 of the regulatory guide are deline-
ated in Subsection 12.3.1 of this SAR. Design features of the
Nuclear Island allow the Applxcantq&o comply easily with the
recommendations of SubsectionsC.4 of the guide. For instance,
p.ovisicns are made in systems such as the Reactor Water Cleanup
Lystem .B.CS) to allow .lushing of the piping in shielded cubicles
before entry, and to use remote reach rods. Breathing air headers
are proviced in areas where past experience indicates airborne
radiaactivity has been a problem. Design provisions allow for
s.~ote c-.ration of fuel handling and radwaste cask filling.

12.1-2

T W
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471.09 Provide a tadble of primary system components (o.’.. the reactor pressure

g vessel intermals, clad, fuel, the recirculation Toop piping and the feedwater
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g ., . Steel) the proposed cobalt content 11eils expressed as a weight percent of
77 cobalt and the corrosfon rate (1n mg/a&-mo0) for each material. Additionally,

iy . provide a tzble of the varfous materials used 1n the primary system and

. . == "%. Indicate their contribution to the cobalt fn the primary system, expressed

.t - as a percentage; the total contributions should equal 100 percent.

... Aesponse -

- —— - — -

c e The mest comprehenaive stady o cobatt ingits o the B

_5\7:‘}0;“ Ovl\ttl\ is .A\Iq'l‘turv was ‘Ctrn‘gl ou.f ouQr

- e ',komv;\lp ‘6, 'an.ﬂélcd'rk Power ﬂu;cn.‘\- Tustitute .
: : _ ‘;- " p&su”s cf 1"‘1( suy were 'u.“.‘s';i.[ e éA&I—QP‘U‘.i

K . | . }&tvouc(h TLBV tn.'or‘f' (os\"‘qins tabu-
'f‘la*‘ocu LY tyt";»\“(;;-\'ontv\* of Hie s.urﬁ.cz arveas

oF MJ(N‘:L‘ 'u'o.ru‘. to the (oo'ch,coLaH‘ and nickel
éo»d’mds cf "“\UQ m+¢n‘q(s, MJ ef‘imo.*ts JL He

.Ma"lv-\q‘ covresien m.}c_s M& covr'upov\di "3 CeLd’f

\

.h\ru"\* rado; To ﬂ\g cy.sTQw\.

\—\ AJ:{ o /{s "af: re Fevences . See « Hache ! rege-



GESSAR 11 22A7000
238 NUCLEAR ISLAND Rev. 0
033180

12.3.5 References

1. N. M. Schaeffer, "Reactor Shielding for Nuclear
Engineers", TID-25951, U. S. Atomic Energy Commission
(1973).

3 J. H. Hubbell, "Photon Cross Sections, Attenuation
Coefficients, and Energy Absorption Coefficients from
10 KeV to 100 Gev", NSRDS-NBS29, U. S. Department
of Commerce, August 1969.

3. *"Radiological Health Handbook", U.S. Department of
Health, Education, and Welfare, Revised edition,
January 1970.

4. "Reactor Handbock}y Volume III, Part B, E. P. Blizzard,
U. S. Atomic Energy Commission (1962).

S. Lederer, Hollander and Perlman, "Table of Isotopes”,
Sixth Edition, (1968).

6. M. A. Capo, "Polynomial Approximation of Gamma Ray
Buildup Factors for a Point Isotropic Source", APEX~-
510, November 1958.

7. "Reactor Physics Constants"”, Serond Edition, ANL-5800,
U.S. Atomic Energy Commission, July 1963.

8. ENDF/B-111 and ENDF/B-IV Cross Section Libraries,
Brookhaven National Laboratory.

9. PDS-31 Cross Section Library, Oak Ridge National
Laboratory.

10. DLC-7, ENDF/B Photo Interaction Library.

(1, "BWA Cobalt Sourvce Iden‘\\ﬁcad;o.\") EPRI Np-z_w)
Ele tvie Power P\ESCANJ\ Ihs‘fiTngg : FgLvuv’ 1981

12 3-49/12.3-50



Rospswse to 4°TI,\T7 a
AN SERT A\

e A2 B S PAT-ALADENT ALK AEQWIREMENTS

8 - :\ _ahe accidend.
+he | ayr :v:‘.n\vx From e onr
COWA P4 350 S L& no cw-n able

* N°“'M\ aAS W wed \wn AW\% lA,access Yo tha ADS bettieo
co )

'S n."' ucus:ﬁv\) LCOwiIt o



‘-.’V\M_‘\D Raspomse UTH 1T
Py —— e

EST/MATED Doses (&im)

Kis)
Avd 2 ,f.’

0.3 °.2

0.\

T\~ FEeB D An

—_— FuE. BW\DING

— OYERATMYe WSW VAWE

.9 -

(Pa\- FEUID 2N
§ e DWW AR BMILDING

{

—ADS AOTILE

REPALEMENT -« FUEL

e.9 £.9

o

—_— BMADING




R e viswn o respo nse, 47119
GESSAR 11 22A7007

238 NUCLEAR 1SLAND REV. 7

1AA.2 SUMMARY OF SEIELDING DESIGN REVIEW (Continued)

rooms and pusps and vaives per Table 1AA-1. All vital
eguipment will be environmentally gualified. It is

£1so shown that this exposure envelope is not time .
dependent after about 100 days.

(e
€) It is not necessary for operating personnel to vo 1'1 g..‘..' Supre’

access to y pl or,&hnn the Con ol Ro
ﬁr&“‘n‘x‘a\: -‘fvoé éht.ho hu.x{ i 't‘y ‘aad '& lufl ngs

to operate the equipment of inte-est during the 100 day
period. The manual valves are for essential service

wvater supply (one in each division) to the hydrogen

mixing blowers of the Combustible Gas Control system

and a Drywell Bleed-off Vent System valve. These

valves are considered accessible on a controlled ]
exposure basis. Direct shine from the containment is

less than one R/hr within four hours post-accident.

(¢

d) The control room is designed to be accessible
post-accident.

e) Access to radwaste is not reguired, but the Radwaste
Building is accessible since primary containment sump
discharges are isolated and secondary containment sump
pump power is shed at the onset of the accident. Thuz,
fission products are not transported to radwaste. The
hydrogen control system is opeizted from the Control
Room; the 238 Nuclear Island does not hzv¢ a containment
isolation reset control area or a manual ECCS alignment
area. These functions are provided in the Contrci

.. Te- L bowt ead Su")o/} Conter, the

-'x I.‘ F;y...g".oy\ e u‘*&J +o ﬂgh'os* ‘C(QJ(\* “M"ou) 5* "}lon and

Hg ‘Q-\"n a-\a"ou Arvea will be 'nw(l d l He g"’.u.d 6nd
i3 net (nclded in Hhe Jf'w'd S tmsssion’ whidk g livs;
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ATTACHMENT NO. 4

DRAFT RESPONSES TO
POWER SYSTEMS BRANCH
QUESTIONS
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8.3.1.1.2 480V Distribution System

Power for 480V auxiliaries is supplied from locad centers consisting
of 6.9-kV/480V transformers and associated metal clad switchgear.

Class 1E 480V load centers supplying Class 1lE loads are arranged as
independent radial systems, with each 480V bus fed by its own power
transformer. Each 480V Class 1E bus in a division is physically
and electrically independent of the other 480V buses in other divi-
sions. A manual crosstie is provided between redundant buses of
Division 1 and Division 2 and is equipped with a normally open
circuit breaker in each substation. The ties are manually initi-

ated and are guarded by key interlock to prevent paralleling of the
two divisions.

(Undor normal operation, division 1 breaker "110A" is closed, (Bus
)El is fed from Bus E), division 2 breaker "210A" is closed, (Bus
,Fl is fed from Bus F) and the two tie breakers between d;vxs;ons

1l and 2 are open (breaker l10F for Division 1 and breaker 210F
for Division 2).

l
|
If during plant shutdown, the operator nced\to clocse the tie breakers
for maintenance flexibility, the tollcw;ng sequence has to take place.
|

= Trip breaker "1l0A"/bus El, and lock ilfop.n.

= Remove the key from lock (A4) at breaker 110A/Bus El. Key is
removable only when breaker is locked open.

- Insert key in lock (A4) at breaker 210F (Bus Fl)

= With key (A3) in its Tespective lock, breaker 210F/Bus Tl may ke
closedud e tontradl Raw indicabag QUalr w8 indicale ek R 20F 3cloied

- Remove key from lock (AS5) at breaker 110A/Bus EI. ~— ~—_
= Insert key in lock (AS) at breaker 110F/Bus El.
= With key (A2) in its repective Iuh'{ breaker 110F/Bus El may be

closed, ..4 o Bk ..\J.u\‘\'\ Q‘BU’ w4 u\dccec. ok B WOF o “" ;
e e e — s —
Main breaker 210A/Bus Fl is now feeding Buses El § Fl while main
breaker 110A/Bus El is locked open. Similar steps cculd be taken

in order to feed buses El & Fl from main breaker 110A while breaker
210A is locked open.

Uhen Bha 10A [8U€1 a Gp\,ﬂOﬂ/l-« F) o ?“" Qe mo’ruﬁry 4}«4"
\M“ Sc m.hd’d a— /‘4— contrel &.,.-u.

e o —

% a'tk\\u or “Yre 4’\ ¢ berealkers .—Q;c‘wu,u_, now ;
e u"""""
d\ iS¢ mal  busto : &F2 - </

i _//“‘ g e — s

. —————— S




Interchanges A2 & A3 are provided to safeguard against personnel
coming into contact with live bus in the rear of the cubicle.

\ The operator has to:

- Trip and lock out tie breakers 110F/Bus El & 210F/Bus F.. Then
remove keys A2 & A3.

- Both keys must be inserted into their respective locks on rear
door of the cubicle at breaker 110F/Bus El (or breaker 210F/

Bus Fl) in order to open the rear door to work in the Bus
compartment.

The 480V unit substation breakers supply 460V motor loads up to and
including 400 hp, and motor control centers. Switchgear for the
480V load centers is of indoor, metal-enclcsed type with drawout
circuit breakers. Control power is from the Class lE 125VDC power
system of the same division. The HPCS 480V auxiliaries are sup-

plied from an independent Class lE 6.9-kV bus and transformer in
Division 3.

The 480V MCCs feed motors 100 hp and smaller, control power trans-
formers, process heaters, motor-cperated valvess and other small
electrically operated auxiliaries, including 480-120V and 480-240V
transformers. Class lE contrcl centers are isoclated in separate
load groups corresponding to divisions established by the 480V unit
substations. Current limiting reactors are used, when required, to
limit short circuit currents to less than 25,000A. MCC branch cir-

cuit protection for all loads is provided by molded case circuit
breakers.

sarters for the control of 460V motors 100 hp and less are the
MCC-mounted, across-the-line magnetically operated, air break type.
The starters are a combination type with circuit breakers of
25,000A, symmetrical interrupting capacity and a magnetic contactor
to provide overload and undervoltage protection. Class lE MOVs
have molded case breakers with thermal magnetic protection, since
the overload elcments of the starter are in the circuit during
testing although bypassed during normal plant operation. Circuits
leading from the electriczl penetration assemblies into the con-
tainment area have a fuse in series with the circuit breakers as a
backup protection for a fault current in the penetraticn in the
event of circuit breaker overcurrent or fault protection failure.
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$.3.1.1.7 Load shedding and seguencing on class lE buses
' (continued)

(8) Protection against degraded voltage

n of ¥h= division | and &
r0t'protcctfggtfotttindioloctric egquipment against the effects
of a sustained degraded voltage, the normal and alternate BOP

bus oltages are monitored.
When th@®Vvoltage dcqrﬁdzz {9 Zg:'or belowgﬁf its rated value,and
after a time delay ( trigger by transients),
undervoltage will be annunciated in the control room.
Simultaneously a 5 minute timer is started, to allow the

operator to take corrective action. ‘
After 5 minutes the respective feeder breaker with the under- =
voltage is tripped. “£

Should a LOCA occur at the same time, the feeder breaker with
the undervoltage will “e tripped instantly.
Subsequent bus transfer will be as described above.

*Setpoint is subject to confirmation by applicant. ‘//

RPEStitv O

In addition to the undervoltage scheme provided to detect loss of offsite power at
the 6900V HPCS bus, the second level of undervoltage protection will be provided to
protect the Class 1E electric equipment connected on the bus, against the effects of
a sustained degraded voltage condition. When the HPCS bus voltage degrades to 90%*
of its rated value,a set of undervoltage reiays operate to start Q. timer. Should
the voltage restore to a valve above 90%* before the preset time on the timer is
exceeded, the reiays reset and no'funXKQr:CEﬁnf;place. However if the degraded
voltage condition exceeds the preset time on the timer, o- loss of offsite power
operational sequence is started. This sequence includes automatic tripping of the
offsite power feeder breaker, start up of the HPCS diesel generator and transfer of
the division 3 bus from offsite to the diesel generator source.

- se&?e:wt 13 subjeci.'co coh-cifm&“-\'on/vev{-c\‘ca:‘ﬂ'm
by a‘:flicn.\dl.



plant auxiliary power sys
drops will not damage the esel generator.

cordinated so that loss of service
i3 not communicated to/a "higher’\ level involving equipment other
than that immediately/affected by dhe fault or overload. Trip

ected so that faults are

upstream in a chain leading
- Backup relaying iAcludes, within its protec-
t adjoining system inte acing element. Circuit

protection funcyions are illustrated in Figbres 8.3-2, 8.3-3 and
8.3-14 through/8.3-16.

not passed through /to circuit breaker
tc the power supp
tive zone, the n

8.3.1.1.7 Load Shedding and Sequencing on Class 1E Buses

(: This subsection addresses only Class 1E Divisions 1 and 2. Bws
transfer, load shedding and sequencing on a 6.9-kV Class 1E bus is
initiated on loss of bus voltage. Necn-Class lE loads (Buses E2

and F2) are tripped off and thereby automatically isolated from the
Class 1E buses only by a LOCA signal.

Lead shedding and sequencing is performed by the control system
for the circuit breakers and by the control logic and LOPP signals
(loss of preferred power undervoltage signals).

(1) LOCA - The existence of the LOCA condition is signalled
by redundant one-out-of-two-twice sensor circuits
originating from NSSS equipment. This is the same signal
that initiates the ECCS described in Subsectiosn 7.3.1.1.1.

The LOCA signal will trip the isolation breakers to the
& non-Class 1E buses (E2 and F2). The LOCA signal will
als30 terminate diesel-generator testing (if this is in

8.3~16

-

&
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>~ 8.3.1.1.7 Load Shedding and Sequencing on Class 1lE Buses
f (Continued)
‘0 disable

progress) , 4P protective diese¢l-generator protective
relays except generator differential and diesel over-
speed, start the diesel generator and start the ECCS
motors in sequence as shown in Table 8.3-4 if not already
running.

A load sequencer is not used. All lcad application,
2" with or without time delay, is control-

lee 3ebarojfe/y for tacl /arge mo  fee
- A% 5 romvaty b S

(2) Loss of Preferred Power (LOPP) - The 6.9-kV Class 1p
buses are normally energized from the normal preferred
power supply. Should the bus voltage decay to beiow 70%
G% of its nominal rated value for a pPredetermined time
(actuating one-out-of-two‘:ndenoltage logic), a
bus transfer is initiated and = signal will trip the

supply breaker,‘%tart the diesel generator

T S MR AR SRR W the bus voltase

‘orge purry
decays to below 30% of its noryl rated value,u

3 modor precokers are rIpre ——
A closure signal to the alternate preferred power supply initiates

transfer to the alternate preferred supply. 1If the

alternate supply is not availablg/or subsequently lost
(i.e., as sensed by the under-veoltage relays as above), -
the transfer proceeds to the diesel generator. 1If the
standby diesel generator is ready to accept load (i.e.,
voltage and frequency are within normal limits and no

lockout exists, and +he normal and alternate preferred
- supply breakers are open), then the diesel-generator
. breaker is signalled to close, accomplishing automatic

c/Oss 1 &
transfer of the AN -us to the diesel |
. generator. Large motor loads will be seguence started

as required and as shown on Table 8.3-4.
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Load Shedding and Sc 2
(Continued) 9 quencing on Class 1E Buses
(?’ (2a) wnen the alternate prefurred nower is lost, while it is
. '~ “poOwering the class 1E bus, with the diesel gcnerator in
( standby, loss of preferred power (LOPP) oxists. The same,
_as during LOCA, diesel generator trips arc disabled, except
. for generator differential anc enginc overspecd. At 70%
og the rated bus voltage, the alternate feeder breaker trips.
Diesel start initiation pccurds, but is incffective, since
the diesel generator is runnigg.

At 30% of the rated bus voltage, large pump motor breakers
are tripped. Providing, that the diesel generator is ready
- for locading, the diesel generator breaker will close and
{ Supply power to the class 1E bus.

(3) LOPP following LOCA = If the bus voltage (normal
preferred power) is lost during post-accident cperation,
transfer to alternate preferred power occurs as

L . BN N *

describad in (2) above. Onece voltage is restored, the
loss-of-voltage Sequencing procedure repeats itself with
respect to starting motor locads. Since system reset is
not a funstion of the pPresernce or ahsence of bus voltage,
no change to valve position occurs. Therefore, the
restarting duty is less Severe, because motor-operated
valve power is not required.

(4) LOCA following LOPP - If a LCCA occurs after the auto-
matic transfer of power to the diesel-generatcr as
described in (2), following lcss of both normal preferred

, power supplies, the LOCA signal starss ESF eguipment as

required. Aufomatic (loch *407}’) Frne delayed

/cad locks QSSWrls Frof FLe arese/ '
9¢w¢4’abr‘£f' /%'// s10¥ e covericadeX.,

ACF,,(M/C»?(J/‘“: 30 Bads sutl o ool mo’ag Lok conoé'/{bm;;

- I —— — o —. =
- —




ESTION 430.08
8.3.1)

In Section 8.3.1.1.6.4 of your FSAR, you state that the diesel-generator
avarcurrent relay protection has a voitage restraint so that disturbances
fn the plant suxiliary power systes which result 1n excaessive voltage
drops, will not damage the diesel-generator. Indicats how far into the
plant distribution system from the diesel-generator the relays will sense
a disturbance. State whether these relays are sensitive to voltage

transfents created by normal power iystem evolutions such as sotor
starting.

RESPONSE

Se= re . sed

Sectron 2,3,/ 1.6 4



0.3.1.1.6.4 Proteczion Reguirements

¢/~ "hen the diesel-genarators are called upen to cperate during leoss
of preferred pover (LOPP) or LOCA conditions, the only protective
devices are the geanerator differential relays and engine overspeed
trip device. The ganerator differential relays and overspeed trip
device are retained under accident conditions to protect against
possible, significant damage. Other protective relays, such as
loss of excitation, antimotoring (reverse POWAr) Overcurreaut volt-
age restraint, high jacket water temperature and low lube oil
pressure, are used to protact the machine when operating in paral-
lel with the normal power system, during periocdic tests. The
relays are autcmatically isclated from the tripping circsuits dur-
ing LOPP or LOCA conditions. In additicn to these protective
relays, a normal tizme-delay covercurrent relay senses generator

“N

overload, and alarzy!/ Quebber Ame .y overcurret? rby 13 prondea/ o

& wltace restraint which enablesthe relay to distinguish betweeu
normal cperating over-lcad currents and short cirsuit currents of
the same magnitude. This discrimination is accomplished by the
fact that as opposed to shors cirsuit condiszions, the macgnitude
' of generator voltage remaing celatively high during cperatizg lcad
condicticns, so that the relay's veltage - Testralning element 1is
able to keaep the cuirrent eleraent from operating the relay during
overloads®.

NSERT

For HPCS (Division 3) DG the overcurrent relays with volt r

will sense the voltage drops reflected on theyHPCS bus on:gf ::::':2§.y
will operate during a DG overcurrent condition and voltage dropping to a
preset value. However, this condition will not trip the DG when loss of
coolant accident signal is present. The DG trip signal is bypassed
:::;g:r :o lak: :h; HPCS DG available during LOCA conditfion.

ent created by normal power system evolution such

on Divisfon 1 and/or Division 2 will have no effect on t:: ;?:::i::a;ting
(HPCS) overcurrent relays with voltage restraint.

per W S

sl = & W .

Any voltage




A

All the Sypassed trip devices listed in
Subsection §.3.1.1.8.1.5 alarz in the Main Control Room.

The means are provided for synchronizing and paralleling =he
diesel generatcrs with the preferred power supply svstem, for
lcad teszing of the diesel generaczor.

In jerneral, relay sezzings are cocriitated sc thas loss sf serrize
i$ not communicated to a "higher” level involving eQuipment Cthers
than tlat mmediately affected by the fault or cverlcad. Teip
levels and tize-delay settings are selected sc thaz faulss are

Ot passed through to circuit breaisrs upstTeam in a chain leading
to the power supply. Backup relaying includes, wishi= ics pretec~
tive 2Ccne., the next adtcining Iystes interfacing elezent., Ciz=iis
Protecticn functions are illustrated in Figures 8.3-2, §.3=3 a5
8.3-14 through 8.3-16.



430.09
(8.3)

A review of malfunction reports of diesel-generators at operating
nuclear plants has disclosed that in some cases, the information
availabie to the contrcl room coerator to incicate the operationa)
status of the diesel-generator may be imprecise and could lead to
misinterpretation. This can be caused dy the sharing of a single
annunciator station to: (:: alsrm conditions that render a diesel-
generator unable to respond to sn automatic emergency start signal;
and (2) alarm abnorma!, but not disabling, conditions. Another cause
can be the use cf wording fn an an~uncfator window which does not
specifically indicate that a diese!-generator is inoperable (i.e.,
unatle at the time to respond to an automatic emergency start signal)
when in fact, 1t 1s inoperable for this purpose.

Accordingly, review and evaluzte the alarm and control circuitry for
the diesei-ger.rators in your proposed nuclear island to determine how
each condition which renders a diesel-generator unabie to respond to
an automatic emergency start signal, is alarmec in the control room.
These conditions include not only the trips that 1ock out the diesal-
generator start and require manual reset but also control switch or
mode switch positions which block automatic start. Other conditions
in this category are loss of control voltage, insufficient starting
air pressure or low battery voltage. Your review should consider all
aspects of possible diesel-generator operational conditions (e.g.,
test conditions and operation from a local control station). One area
of particular concern is the unreset condition following a manual

stop at the local station which terminates a diesel-generator test

and prior to resetting of the diesel-generator controls to permit
subsequent automatic operation,

Provide the details of your evaluation, the results and your conclusions,
including the following information:

a. Al) ronditions which render the diesel-generator incapable of
responding to an automatic emergency start signal for each
operating mode as discussed above.

b. The wording on the annunciator window in the control room which
is alarmed for each of the corditions identified in your response
to Item (a) above.

C. Any other alarm signals which are not included in Item (a) above
and which also cause the same annunciator to alarm.

d. Any condition which renders the diesel-generator incapable of
responding to an automatic emergency start singal and which
i1s not alarmed in the control room.

e. Any modifications you propose following your evaluation of these
matters.



JOB NOT

CUSTOMER PAGES + PAGE =
| APPARATUS _Jos €232-FP

rlﬂl sY ITEM
AesFoNse 430,09 b

- The details of — A ‘VA/.t.x/‘icl-) e rezu/?s avd -uq./ufabl) are ;-:/-Je/
ia ﬂe fO//"“" fuf;ruaf;'u ﬂ//cﬁr or s ‘.ch ‘. u/‘t //77&fﬁr/':

iv | #2 (Divisien”] is sdowin,Civisign 2 i3 dent ":;,’,“""5 shvs aid Svetn

G AN THE

No BLAICARTIVE C2r1 ITIENS N/ROC Aiep] STATAS id OH. bLconrmac foeny prmus
l-f-,:-c Feel o/ ' Yenc FUee \
ShuTef¥ Valre . o,‘ JoV }
<losed ccoseD"
2°0uF o Service "ggs seuT
iheh ¢ our s
Sw Alua &/ J“Mb’lcé'“
3Local Control “be sysr
Cul Cﬁz%’%
(Detuiis )6’/ 4,;/:-.") erny” &
4-2¢cp (Fuud &/ YEor cul
¢ ) . “ presse cen
07 of Servic SEfvresE
Atils y Agplicaat) Qur oF Sefsic
S~Coslyel Ao » D6
lOJ,'t. A ,‘;f‘lfr‘
& - A‘nnff. S‘nflm "p‘Go ‘7:37
Portias Actwiled coaTRL
(Piv / u/y) ewsy
7= Auil ”ucni/“/‘ 06”5(6
STALRT
For Emeryenc RPN
Dete,ls & A
( -.Sze //('/.7{5 “‘r -

NoTe - 5,,;;./ uwi? unaveilsdle conclVions are: Joeal a-{n/o% low sThv e
aiy /rum'CJ"Cncmﬁr o Fhevenlia( frr',) emergency :7‘?", "];"' over?ee/
ﬁi/J jt MeiuTehanc® nn/c) DC power ‘.‘:.'/-n.)‘oﬁ Fuel ol Prmvsher

/“7"‘”"" reoTor onr/n//awﬁc oF couTrels i OFF.
Wormelyor fost) eV awd ip do nabe fe wnil uvaailalle.

Ce ad ./- ‘ d./ Ml‘d - ." 74 l[l/f_/,’ ;rf v ‘/ *
e :i:o -aa-::c-::"zr ’fo c/oru:‘ﬂ:/j: ) :y.:.fee‘:/-(i‘i.f‘. . T

4. Ck'ﬂ°¢;’c-4/¢/ o> .:ler-"-cr'mi/o/ cewd, ruar couly ;—..a/rr e o‘:e.n/-_)cnen‘&v;
o1 respeid s am o-f:nvgf.'c Cacery Chcy Sr7 5 salovimay T alorns e oeticnlly ie vé
ccw s n? s are e ed 77 ree f}‘ldqa./ esiiry as ./.,-./,.,,Z...':' s
e. Nao wod, are /ra/:.:e/ /7 v5e cad Tril romam (), az:"wve ™,
. FhL Tt of Service’Swi%ch *ud
”-wenr,

EV 3‘— E/ GcE.
C——

—




GESSAR 11

QUESTION 430.09

)Conditions which render the HPCS D-G incapable of responding to an automatic
emergency start signal.

Condition

1. Autoe Maint SW,
in Maint. Pus

2. Loss of 125VDC
control power
at DGP

3. Brk Rl in closed
position

4. GCen lockout
Not reset

5. Emprg. Shutdown
Not reset

6. Voltage Reg-
ulator Mode sw
not in
Auto pos.

7. Cont pwr flr
to SWGR
(cubd02, 384)

(E) Mo other

ot vead 3

Actuating
device

Switch MSI

BF1,2,3,4,5
via common
alarm (-70X11)

52/a contact
from bkr #1
(SWGR Cub®©83)

K1 lockout
relay (H22-P028)

DR

VR mode

74F1, F2 (Cub002)
74F1, (Cub003)
74F1, (Cub004)

s\sv\als

Alarm in
CR

HPCS sys not
ready for Autostart

HPCS sys not
ready for Autostart

No alarm
but bkr
position indication

HPCS sys
Not ready
for Autostart

HPCS sys
Not ready
for Autostart

HPCS sys
Not ready
for Autostart

HPCS sys
Not ready
for Autostart

fovr autostart” alayrm.

Other
Alarms

DE in Maint.
posi -cR

Diesel Engine
irouble - CR

count pwr fail
- LCL

N one

Gen trip
Lockout - R
(Via K3)

Gen trip
Lockout
(Via K3) =R

None

none

avrnunciate the ' Hpcs SJS-H'M

d) Since \‘Low S-\m‘b‘vﬁ Yy Pfesswre" a~d V" Fuel
SQS\—W -(i-a\kH' " ane anvruncated m +he comtvol
voom as a ' Dresel E\J\M&T\'Owb\e alaym ™o
other wumalanmed condihons vender —+he
diesel gemevator intapable ot ve.:?ov\clm.’ 4o an

audowmakic emerqency stayt s\‘jw-xl.

ey No ywodiLcations are Proposed—



?gzsrxon 430.11
8.3.1)

Provide the following additiona) information regarding the loading of the
HPCS diesel-generator:

a. If the HPCS 1s operating on the preferred power source with the
diesel-generator in standby, indicate the sequence of events following
8 loss of the preferred Power sources. State whether the residual

bus voltage 1s allowed to decay or whether a synchronizing scheme 1s
utilized.

faponie

The residus! bus voltage s allowed to decay and there is no synchro-

"—
‘M‘ntiﬂ scheme for this mode. The following sequence occursl L ith wo LOCA)
S Presesnt ¢ S .

) Offsite power Breaker to safety bus (6900 volt HPCS G Division 3)

"trips", when the bus age_drops below 70X of normal rated
value Aftef 3 seconds M%us tri;:w nceive:isurt
signal.

2) Division 3 diese) generator accelerates to rdated voltage and
frequency while the residual voltage on the safety bus (63900
volt HPCS Bus G Division 3) decays.

3) The Division 3 diese) generator circuft breaker will close
automatically when all of the following permissives are satisfied.

a) the safety bus (6900 volt HPCS Bus G Division 3) voltage
decays below 70X of the nominal bus voltage, .

b) the offsite source feeder breaker remains tripped in the
open position,

€) the diesel generator Division 3 has reached rated shoedd 5"“
and voltage.

b. State whether diesel-generator will automatically separate from the
test mode if an accident signal s received. Indicate the sequence
of events.

Rasponin g

Diesel generator (HPCS,Div. 3) will separate from the t.e,t .er, 1o
return to standby condition upon receipt of the accident signi. —u0nus

1. Diesel generator breaker will open.
2. The accident sfgnal will override the test signal.

3. Diesel generator will keep operating and will be ready to
accent laad {f renuivad



i
f

€. Indicate the sequence of events 1f the diesel-generator is on test
in paralle! with the offsite source and the offsite source 1s lost.
Indicate whether the HPCS bus will “2quire re-energizaticn by local
sanual control in & manner simflar to the Divisfons 1 and 2 buses.

Raspovnse

ik
’—I;;T:::;::;ol+53e.velags °“’*k°;£§t(s'Le";“°Y'

n Yoss of offsite r during test mode the offsite feeder
:::aker will open{ The diesel 9cncrat:§y?11\ keep operating. The
diese] generator governor control be ¢ d from droop to the :
fsochronous mode and the voltage regulat®® to be set to autcmatic
mode. Following these actions, the diesel generator will continue
feeding powar to the HPCS (Division 3) bus.

d. If the diesel-generator is powering the HPCS and offsite power s
subsequently restored, state whether the safety buses automatically
transfer back to the offsite source.

Ras P~

ite

If the diese] generator {s powering the HPCS bus and the offs

power {s subsog:ontly restored, then the bus will nofstrcnsffr back
to the offsite source. awwcdl_\)



4 30.)7

IV.2.4 Regulato Guide 1.75, Revision 1, Dated January 13875
T%gnt;nu )

(4) Posinjon C.7 = Non-Class lE instrumentatiocn circu<ts can
be exexpted from the provisions of Section 4,£.2 pro-
vided they\are not routed in the same racesay as pcwer
and control .les Or are not routed w associated
cables of a r dant division.

(S) Positicn C.8 - Sect
te imply that adegquate
can always be achiev
a cable tunnel tha

should not be construed
ration of redundant circuits
a confineld space such as

is effectiyely unventilated.

‘;14‘;4; _GEH dhiﬁfknc.

®*...and should
consult reference...”

(6) Position C. eclude the need to

Certain non-Class 1lE loads important to orderlv shutdown and sur-
veillance sych as emergency lighting are nct discongq;qg upen a
LOCA signal.Twe sc\,w*e Arip dencer aw yowald o isolete Hheoo
- - ol.o
aon T Qoad‘ ng due JI€ SysTen. rmder a }-l.l ‘md;kn‘\

\_’ /‘-’ i
R
= o B IR SN s PORINEIIRNES e SRS

1 RaY1E8X2
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$.3.32.2.3.2.8 Compliance with Regulatory Guide 1.128 -
Installation Design and Installation of Large
Storage Batteries for Nuclear Power Plant

— \

‘The Class If batteries are specified and located in accordancge
with IEEE Standard 484-1975, as modified and augmented by
Regulatory Guide 1.128, revision 1, with the exception that the
DIV 4 battery (Battery H) are three- stcps rather than two-tiered.

W Ruight §f S 2-dhpr oS saton Sy Saed B
Q...'BKF .-/)PH.‘ 2. 4ued battoun . B e A R e

Aue *‘ e %qg} ‘\\\Qf 4\« Dinsiow 4 kqﬂtri (B.M “) -
[ N Ma-s&u Yua.. da Dinsiow 182 batteries .

Space limitation for access necessitated this exception. No -
deleterious effects are anticipated and maintenance activities
were evaluated to be acreptable. A

Compliane with Safety, Installation Procedures and Records
Section of IEEE 484-1975, as modified and augmented by
Regulatory Guide 1.128 is the responsibility of the applicant.



430.23 The specific requirements for monftoring the dc power System derive
(8.3.2.1) from the generic requirements embodied in Section 5.3.2(4), 5.3.4(5}
and 5.3.3(5) of IEEE Std. 308-1974 and the guidance we provide in
Regulatory Guide 1.47. In summary, these general requirements state
that the dc system composed of batteries, distridbution systems and
Chargers shall be monftored to the extent that 1t can be shown
to be ready to perform 1ts Intended function. Accordingly, the guidelines
. used 1n our review of the dc POwer systen designs are that the following
fndications and alarms of the Class 1f dc power systeam should pe
provided 1n the control room: .

- Battery current lcnncter-chcrge/discharge) v

= Battery charger output Current (ammeter) .

= DC bus voltage (voltmeter) '

- Battery charger output voltage (voltmeter)

- Battery discharge

- DC bus undervol tage and Overvoltage alarm

= DC bus ground alarm (for ungrounded systems)

~ Battery breaker(s) or fuse(s) open alarm

- Battery charger output breaker(s) or fuse(s) open alarm

- Battery Charger troudle alarm (one alarm for a number of
abnormal conditfons which are usually indicated Tocally)

We conclude that the monftoring cfted above, augmented by the periodic

test and surveillance requirements included in the Technical Specifications.
provide reasonable &ssurance that the Class If dc power system {s ready

to perform 1ts fntended safety function. Inc.cate your compliarce

with these provisions for monitoring the Class 1f prower system,
Alternatively, Justify any deviation.

g TRy e )
—1oloconad nn  cep

;&..LMLW

| +\ Aru-s{;3i=1éL_...5llh(JLx:luhu..jégl_.sgsﬁhéi-

__5siLLéL;:u;__jiL3E:ZuSL*l_,.__iuiihf}cnfia___l.__(.JilU!;_.JLthlLé-—---
—axba el ), =

SEE SUPPLEMENT. To TARLE .32 Foa_
D\WV-3  (Hecs),
\‘-—-.- el o S ——— - S
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#.3.2.2 Analysis
$.3.2.2.1 Genersl DC Power Byste=s

The 480 VAC powar supplies for the divisional battery chargers
are from the individusl Class 1E MIC to which the particular
125 VDC system belongs (Figuce §.3<1). In this wa, . Separaticn
petveen the indepenient systezs is maintained and thae AC power
provided to the chargers can be ‘rom either prafsrred or standby
AC pover scurces. The DC syste= is 80 arrangec that the
probability of an internal syster failare ¢esulting in loss of
that DC power systes is extrezely low. Izportant systex cozponents
are either self-plarzing on failure or capable of clearing faults
or being tested during service to detect faui:s. Each battery set
is located on its own ventilated battary rcoom as shown in Fig-
ures §.3-8, 8.3-9, and 8.3-13. All abnorzal conditions of
isportant systex parazeters such as charger failure or low bus
voltage are annunciated in the Main Control Roomy ond [er
(3ee Table B.3-12).
Cross conrection betveen the independent 125 VDC systems is limited
to manusl breakers between Divisicn 1 and Division 2 distribution
panels. FKey interlocks are used to enforce cperating procedures.
One bresker is furnished at each end of the cross tie to meet
sitgle-failure reyuirezents. A cor/re! reom ncaton i ff'w.'
dod Aor taikh Tie. breadsr 12 Te “chi® posihes.
AC and DC switchgear power cirsuit breakers in each division
receive control power fror the batteries in the respective lcad
groups ensuring the follewing:

\eauA\Y

(1) The unlikely less cf cne 125 VDC systex does not
jeopardize the suppiy of preferrec and standby AC
power to the Class 1E buses of the other load groups.

(2) Tre differential relavs in one division and all the
interlocks assccisted with these relays are from cne

8.35-101
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SUPPLEMENT To TABLE RB.3-12

BUS CowDITION INDICATIS A) L.cor_A-ncn.\H
Dw. 3 mCoan‘mmoVs bus Uol-l-aae Vo ltmer locak owdl j
(WPes) Coubrel yoom

t;s\ébé%:::? ::Izw,ﬂkt Avrametey Lo:,;

~ps ) Avan ehey o

gws ‘S SWJ £oult 25V DC 935‘\-1%»\ condvel veon,

us " umdn.VUoH-aae } +rouble alaym }
(‘C)odvrol power .«Q.&\uvg-l-o Contnl powey -Fu'luve ceondvel voo

3G cont. punl. z allar v 45 D6 Trouble’

® ad  Locel
Ba'u'th c&uvjfay fn{:uf’

veakey 4w‘fpd/o?ey\ Baﬂ*v') :l\qvaev Cowhve) voom

'“-Q*j Q)Mvaur .(u\'l.uye -"rowb\c. alavm
(c“dw“j high volfage. oud
groend k)

C‘Aavju owfpu-f’ vol'hje Vo |4 meter L-ocni
(© U\avacv oudpd currest | Ammedey Local
@chavyer ground fault | Gwwoud indication Ligkt | Local




430.27 Provide the specified operating voltage range of the Class 1E

(8.3.2) 6c Yoads. Provide the maximum equalizing charge voltages for the
Class 1E batterfes and the dc system minfmum discharge voltage at
the end of the two hour design discharge. Provide the rating of the
Divisfon 3 battery charger and indicate the number of cells {n each
Class 1E battery. State whether the Divisfon 3 battery charger wii)

- — be affected by the voltage 3ag which occurs when the WPCS pump s started

on the diese)-generator.

-
—— - ——— -

- See GEIAe I Fechov 9.3.2.41 f' &'J. 8.35./8

The number of cells in each nttc? bank (either Class lE or
non-Class IJ) is 60 c,n r e Ddivismorns 1, Eandqd and
C vhe non—=divisionao/ e r/ecs, ‘.
camadl o The operating voltage range for Divisfon 3 (MPCS) Class 1E dc Yoads is
ke 112.5V to 137.5V with 125V dc nominal voltage. The saxisum squalizing
charge voltage for Divisfon 3 (MPCS) 125Vdc battery s 137.4 volts.
Voltage at the end of two-hour Gesign discharge will be previded by the

applicant. Divisfon 3 battery charger 1s rated for 240/480V AC 1nput
( K\ with 132 volts (nominal), 100 amps dc output. Division 3 dc battery has
INSERTA"

60 cells.
\‘/)T—h'e,chamr fs also capadle of sutomatically regulating output voltage

within 21/2X of 1ts rated value at any load between 0 and 100X, with the
8C power feeding the charger deviating from the rated voltage by 210%X.
Thus the Division 3 battery charger will not be affected by the voltage
s8g which occurs when the WPCS pump s started on the DG. The 125v DC
battery will be able to maintain the bus voltage.

A1l dc Joads connected on the division 3 dc bus are rated for operation
in the voltage range of 112.5v to W. .



wse:lz"g_: “Te RESPONSE 430,27

The division 3 (HPcs) 125y DC balreries ave capable
of supplying the connected loads +or a peviod

of 4 hours withovt Veﬁhmrjfhﬂ . Noymal ba‘Htvj
oPera'\:(“j ‘tc.vw.femiuves are behuesn 60 and R0°F,
avevaqing obout 75°F. Fol\owu'vj fiqure  shows
tjp‘cal dischuvye chavacteristics of Tﬁfe KC
bateries fuvnished Hor the HPCS 125V dc distribuhon.

TYPICAL DISCHARGE CHARACTERISTICS OF KC, KA
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AMPERES PER PORITIVE PLATE

Deta based on discharge directly from a 72 hour float condition.




o r for each unit as appropriate.

Class li power. The £ifeh

125

Five independent
1sland normal and emergency DC powe
are

rour of the tive 125 VDT systems

system supplies non~-Class 1lE ppvo:.

power for station emergency

te
DC pover systams provide S67U all modes of

s 1 and switching during

auxiliaries and for contro

gf:r:;:::Qan voltage range of Class 1E dc loads is 110V

w0 140V.

The maximum equalizing charge veltage for Class lE batteries 4%
is l40vde.

X ltage at the end of the two
dc sten minimum discharge Vo
:gzx di:zba:go periocd is l.ledc per cell.

The 125 VDC systems provide a reliable control and switching power
source for the Class lE systams.

All batteries are sized so that required loads will not exceed

80% of nameplate rating, or warranted capacity at end-of-installed-
lize with 100% design demand. Each 125 VDC battery is provided
with two chargers, each of which is capable of recharging its
battery from a discharged state to a fully charged state while
handling the normal, steady-state DC load.

Battery <®i:=s are specified as:

(1) Battery E, Division 1 - 1950 A-hr at 8~hr rate:; 2080A
for 1 min

(2) Battery F, Division I = 1500 A-hr at 8~-hr rate: 1620A
for 1 min

(3) PBattery G, Division 3 (HPCS) - 400 A-hr at 8-hr rate:
SO0CA for 1 min

(4) Battery H, Division 4 - 425 A-hr at 8-hr rate: 3530A
for 1 min
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Muclear Teland 125 vDC

Single-Line Buses DC-1,
DC-F & DC-G
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